** The first farmer was the first mar, aad all historie
nobility rests on possession and use of land.™
—EMERSON.
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PREFACE

The great importance of the potate as a human food in all
countries having temperate climates is now more fully appreciated
than ever before.  The role that this crop played in the late “World
War,” especially in Germany and Austria, Inay never be fully rea-
lized outside of these two countries themselves. Naturally, a erop
of such great economic mportance as the potato, and one having
such a4 wide ndaptation Lo the soil and elimatie eonditions, involves
many cultural problems and has many enemies in the shape of
insect und fungous pests with which to contend. The grower of
this erop, thercfore, has to be continually on the alert to protect
the crop from injury by either inseets or disease, and at the same
fime to give the plants gond eultural care. Lach year, it would
seem, brings new preblans (or the scientiste to solve, It is little
wonder, therefore, that much has been written upon the potato
since it was first introduced into Europe from South Ameriea.

fn the preparation of this book, it has been the aim of the
author to discuss the basie principles underlying the production
of potatocs, as well as to include the latest available information
in regard o the industry as a whole. No one appreciates more
keenly than does the writer how difficult it is to completely cover
all phases of the subject. The best that can be hoped for is thut
it will approach the ideal desired.

No effort has been inade to diseuss potato produetion methods
in foreign countries, and little is given concerning the varieties
grown there, The author’s actual observations and ficld studies,
extending over many years and many states, are used in making
the treatment of each topie more practical and complete.

In the potito project outline, given in the Appendix, operations
vii



viil PRETACE

and siudies are given in seasonal sequence, for the benefit of the
students and young farmers who plan to grow, for the first time,
a crop of potatoes for profit.

The author desires to express his very greald obligation to the
United States Department of Agriculiure for a large share of the
photograpbs used for llustrative purposes; to many kind friends,
some of whom have reviewed eertain chapters of the hook, and
others who have contributed information or material in the form
of photographs or literature. To attempt to enuinerate the names
of all these would be difficult, and possibly dangerous in that some
of them might be overlooked.

WiLLiaM Sruanr,

Wasnmineron, D. C.
1923.



CONTENTS

PART I.
I, Tee Potaro as & WorLk CroP aND ITs RELATIVE [mrow-
TANCE IN THE UNITED STatis.

CHAPTER

1. PoTtaro PrOPUCTION IN NORTH AMERICA.. ... ..............
II1. Leaping EnvironMentar INFLRENCES IN PoraTo CULIURE @

So1L, TEMPERATGRE AND MOISTURE .. ... ooy
IV, THE Soir AND IT5 PREFARATION For THE CROP.. .

V. Faop REQUIREMENTS orF THE Potato Crop  Axp  Fow
SCRPIINDEN _ .. .. .. .ccco-000 « RERREERRELEE - - BOFE
VI, CROP ROTATION ot vv oottt e et e e e
V1I. VARIETIES TOo GRrROw; Kmp axp
AND PLaNtinG MeETnons .. ooooo 0ol 0 e
VIII. Tune CoLTURAL CARE 0F THE GROWING Cxop
IX. PoTATO PRODUCTION IN THE SOUTH ....... Ce
X. Potate ProDUCTION 18 TRE NORTH AND \\’cbr
X1. Potaro Provuctioy Costs.. .-
X1I. HARVESTING, PICI\I\GA‘{DHM\DLING Gmmw Sun’mw,mn
MARKETING ToE Potato CROP .. ... ... ......oo.oo...
XII1. POTATO STORAGE AND STORAGE SUHRINKAGE ................
NIV, Tvees of Storace Houses, TitziR CONSTRUCTION AND COST
XV. PotaTto DISEASES AND THEIR CONTROL .. .... ..
XVI. INSECT AND ANDMAL PARASITES OF THE POTATO AND BletrHUDS
or CoNTROLLING THEM. ..
XVII. Fuxcicwes ave INseeTiCives: THEIR PRLI'\R:\TIO\I Usu,
APPLICATION, AND ResiuraNT BeNkFITS. Serav, Egquipe-
NERTIANDECTASSIRICA TTON I I e e e o R ey
¢ XVIIL INousTrIAL UsES OF THE POTATO IN AMERICA AND FOREIGN

COUNTRIES . ovvunnnnan.
PART II,
XIX. TRE BOTANY 0F THE POTATO. ... oitiirnriinanannsansns
XX. Oricry aND EarLy HIsTORY OF THE POTATO .. .. .. o.v.oo..
XXI. PoraTo BREEDING AND SELECTION .. .. .... 606000 R

XXII. CLaSSIFICATION AND DESCRIPTION OF Cou\u.xcxu, VARIETIES
AT Ro0 a0 0o o BRGC 60009000 6000 IR . R
X

Pace

i1
23

27
38

46
74
@2
123
156

160
207
221
247

20

318

361
369
384
135
475



THE POTATO
CHAPTER 1

THE POTATO AS A WORLD CROP AND ITS
RELATIVE IMPCRTANCE IN THE
UNITED STATES

Relative Magnitude. ~A careful consideration of the relative
magnitude of ihe potato ns a world crop, reveals the fact that, from
the preduciion standpoint, it far exceeds that of any other table
food plant. The slalistical data, presented in the following table,
includes the production of potatoes, oats, corn, wheat, tve, and
harley. The pradnction of rice isx purposely omitted, owing tn
incomplete data; but there is every reazon to believe that if com-
plete statistical imformation were available, the world’s rice erop
insofar as volume of production is concerned, would probably be
a cloze competitor of wheat. Owing to the World War it has not
heen pogsilile to secure reliahle statistical data regarding the extent
of the erops produced hy Germany and her allies since 1913, hence
the data presented represents the average for the years 1809 lo
1913 inclusive.

A careful analysis of these dula shows that the potato crop far
exceeds thal of the cereal erops.

Comparison of the average warld production of potalues, cats, rom,

wheat, rye, end havley with that of the United Stales for the years 1909
to 013 (nelusive®

Ceop World’s crop in |‘ Per cent. of United States crap Per cent. by

buehela i 1o1ak in bushels United Statea
Potatoes.|  5,453,419,000 2G.52 354,005,600 6.49
Oats .. .. 4,323,736,000 21.02 1,131,219,400 26.16
Corn....| 3,807,036,000 18.51 2,732,371,000 72.30
Wheat ..|  2,725,551,400 18.12 697,439,000 18.45
50158000 1,788,286,600 8.70 35,460,000 1.98
Barlay .. 1,467 505,000 7.13 181,273 800 12,35

*Frout datu given io the 135 \"eaibuok U.&6 A,
This excess is over one hillion hushels above that of oals; one
and one-lalf billion bushels over that of corn, and nearly oue and
1



2 THE POTATO AS A WORLD CROP

three-quarter billion bushels greaier than that of wheat, The rye
aud barley crops are less than one-third that of potaloes.

A somewhat clearer comprehension of the relative magnitude
of these six crops is obtained from the graphic chart (Fig. 1).

In order to study the relative magnitnde of these crops in the
Tnited States as compared with the world’s production, thees data
are also presented in the preceding table, with the percentage of
each crop produced in this country.

A study of these data shows exiremely wide variations in the
magnitude of production and per-

P’:‘“‘ s centage. For example, while this
Corn — couniry produces only aliout 2 per
e ——— cent. of the world’s crop of rye,
‘o == over 72 per ceni of the corn crop

Pariny —
]
Heple 1,000,000,000 bu. to Kinch.
Fig. 1, —World praductian of food crops
1609-1913.

is grown in the United Siales.
The percentage of the other crops
given are as follows: oats 26.16;
wheat 18.72; barley, 12.35; while
in the case of potatoes the crop of the Uniled Siates is only 6.49
per cent of the world’s crop.

Home wvs Foreign Potato Production,—1t is of considerable
interest iu the present study of the potato crop, to compare the
yroduction of the United Siates wilh that of some of the leading
foreign potato-prodncing eountries, in order to study in grealer
detail the relalive position of each wilh respect to volume of pro-
duetion.  These data, which are assembled in the next table, are
rather illuminating in that they show {he magnitude of ihe crop
produced in Germany and Russia, and the relatively small crop
grown in the United States. It will also be noted, that while this
country occupies fiflh posilion both in aereage and volume of pro-
duction, yet it is next to the lowest in acre yield, The data further
ghows that the potato crop of Germany is almost five limes greater
thun that of the United States for the years mentioned,or,expressed
in percentage, our erop is but 21 per cent of the German crop. A
study of the percentage of the world’s crop of potatoes, produced
by the conntries inchuded in the following table, discloses equally
interesting comparisons.

Germany’s erop represents 30.8 per cent of the fotal produc-
tion; Russin’s 22.9; Auwstria {ungary 12,1: France 8.9; United
States 6.5; Great Britain 4.6; Belgium and the Netherlands each



RELATIVE IMPORTANCE OF POTATO CROP 3

abont 2 per cenl. Another very interesting comparicon may be
made from these data relative to the average production per acre.

Averege acreage grown and bushels produced in the leading poteto growing
countries of Furope and America, 1900-1813 inclusive §

| ia) | {b) )
Country Acea in acver | Total bushels |Avarage bushela| Percentage of
per ncce World's Crup
Germany ........... 8,260,250 1,681,959 000 203.6 30.8
Russin .............
(Eurepean) ....... 11,127,250 [1,251,425,600 112.5 229
Austria }
Hungaryf "= 000 4,558,250 (62,202,400 133.5 12
France ............. 3,841,000 489,376,800 127.4 9.0
United States ... ... 3,674,500 | 354,095,600 96.2 6.5
Great Britain ....... 1,169,250 254,438,200 2176 47
Netherlands ........ 414,500 | 110,152,600 265.7 2.0
Belgium ............ 380,667(%) [ 107,021,000 274.6 2.0
Spain ..ol 15,0000 | 92,051,500 128.7 1.7
657,500 60,813,400 §2.5 1.1
475,730 77,872,400, 183.7 1.4
370,000 63,759,200 168.2 1.2
So. Americn (V) ..., 301,000 48,238,800 160.3 0.9
Switzerland ......... 185,667(') 40,537,400 218.3 0.7
IO 1 e | 139,667(%) | 82,410,400, 2323 0.6
T No later European datu nvailuble. M 1910 and 1912 data.
(8} Average 1911-1013, {6 1811, 1912, and 1013 data,
(b) Computed from ¢olutany & and 2. & 1910, 1T, and {912 dats.
J)  Argentina and Chile. Note, All dais in columns 1 and 2 from
(%} 2011, 1912 and 1913 data. the Ycarbook of the U. 8. . A,

Ranked on this basis, Belginm feads the list with an average of
274.6 bushels; the Netherlands come next with 2635.%; Denmark
1¢ third with 232.3 bushels per acre; Switzertand i¢ fourth with
218.3; Great Britain fifth with 217.6, and Germany sixth with
203.6 bushels. The nine remaining conniries rank as follows:
Sweden 168.2; Canada 163.7; South America 160.3; Awstria
Tungary 135.5; Spain 128.7; France 127.4; Russia 112.5; United
States 96.2; and [taly 92.5,

Relative Importance of the Potato Crop in the United
States.—As determined by acreage and value of the crop prodneed,
the potato occupies sixth place among the crops grown in the
United Slates. 1If, however, it is considered on the basis of a table



Average acreage, production, and farm velue of rorn, hay, wheat, cotton, oats, and polatoes yrown in the United
States during the froe-year periodsl?10.1914 and 1915-191D.

| | 1 i Per ceat
Average Averuge A Ave, annousl A::;"\’ﬁ ncrease
Crap Years | B annuRl valie of crop over 1910-
| BCreaRe fere vield TR Dec. L BCra : 1014
N | prndue d value period
Corn 1910-1914 | 105,232,600 | 25,9 bu, 2,732,457,200 bu, $1,57G,%38,200 $ 13.31 I
e 1915-1919 106,953,000 26.3 % 2,509,413,600 3,034,522.200 28 36 1146
Eix 1910-1914 49,376,800 | 1.24 tons 16,234,400 tons 12,003,600 | 16,44
LA IS TTES T 54,827,000 | 136 85,081,200 * 1,348,760,200 | 24.60 40.6
Tt 1910-1914 48,952600 | 14.8bu. 728,221,600 bu. | 622.639.200 . 1256 |
SR IO PRT TS 58,050.600 188 832,260,800 | 1,429.243400 | 24.62 214
Cotton 1910-1914 35,330,400 I192.1 Jhe. 14,259,200 hatrs 727,418,500 I 20,59
19151019 23,914,000 ) 160.9 " 11.402,%00 “ | 1.300,145.800 40,93 94.5
Oata 19101914 35,013,500 10.5 bu, 1,157,150, 800 ba. 442,509,100 | 11,633
Reoveresel 0150019 1 42,365,000 3374 1,436,008.200 ' 852,366,600 20,03 718
P 1910-1914 3,685,800 - 36,772,400 213,651,400 | n7.9
1915-1019 3,998,200 92,5 371,708,600 " 450,641,100 | 112,71 P74

dO¥D ATHOM ¥ SV OLYLOd JHL
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foud produet, it undoubledly is ouly second to that of wheat, The
data, as presented in the talle (p. 4) show the average annual
acreage, production, and farm value of these six leading agricul-
tural crops in the United States for the two five-year periods of
1910-1914, and 1915-1919. Tt is clearly evident from these data
that the corn crop is, hy all odds, the most important. Ifs tolal
value is greater than hay and wheat combined, and is some seven
limes more valuable {hn the potato crop.  In preduction per acre
potatoes easily take the lead, both in bushels and in money value.

In comparing the

. {:.;: [ —— money value of a crop,

s ; it is very nccegsary to
wis L - - “la
v p— take iuto (!0115.lderat1m:
Whatd 7 the actual cost of pro-
G ——, gt W o
e ducing it. ¥or e_\:u‘nple,
om{ o = the cost of produecing a
i .
iy [—— erop of wheat or cats is
910 =
"i""{""" = necessarily less than
L
oy [— that of corn; and, to a
S— bty much greater exient,
B el this is true in a com
wcale £{ inch 400,000,000 bue. or dollara. parison of the produc-

F1c, 2.—Aversge production in buvhels and e (ion costs of corn and
getuchnilalntaalec i ocRIOUOIL G LI 91 3-1010. potatoes. T he potato
crop is a much more exjensive one to grow, This increased cost
is self-evident to fhose familiar with potato production, Tt may
e -briefly summed up in two words, Iabor and feriilizer, These
two ilems are the big factors in the growing of potaloes in sections
where commercial fertilizers are nsed.

The data in the table Mustrates one other point quite as forcibiy
as that of relative yicld and farm values; il is that of the upward
trend of prices of agricultural products during the last five-year
period.  To the writer, this iz one of the most striking lessons
presenfed in fhe table. With very little variation in rere yields,
the value of the crops have, in some cases, more than doubled.
Corn, for example, increased over 114 per cent; hay nearly 50
per cent; wheat over 91; cotton almost 100; oats neurly 72, and
potatoes over 9% per cent.



THE POTATO A8 A WORLD CROP

It is thus apparent that war conditions enhanced the valve of

agricultural products quite materially.

The main object in presenting these dala is, Llowever, primarily

for the purpose of comparing the relative importance of the potato
crop in American agricnlture in such a way as to permit of quick
comparison with that of the grain crops, corn, wheat, and ocats.
This is well illustrated in figure 2 which graphically represents the
production and value of the corn, wheat, oats, and potate crops
during the two five-year periocds 1910 (o 1014 and 1915 to
1919 (Fig. 2).

Pl g
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QUESTIONS ON THE TEXT

. What is the relative magnitude of the potale when viewed as a

world crop?

. With what other food erops is it compared?
. Why has the rice crop been omitted?

What is the relative importance of rice as compared with wheat?
What percentage of the total of these six jood crops consists of potatees?

. What erop is next in percentage of production to the potata?

. Give order of next four crops.

. What is the excess production of potatves over corn und wheat?

. What percentage of the world's putato crep does the United States

produce ?

. What percentage of the world’s corn crop does the United States produee?
. What 1s the respective magnitnde of the other four crops as expressed

in percentages?

. What position does the United States oecupy with other countries

as regards the magnitnde of her potato crop?

. What countries exceed the United States in potato production?
. Name the six leading countries in the order of their importance from

the standpoint of productien?

Give the pereentage thal each of these six countries produce.

What country produces the lurgesl average yield per acre?

Give the six leading countries hased on acreage production.

What position does the United States occupy in Fivld per acref

What is the relative importance, based on money value, of the potato
crop in the United States, as cotmpared with corn, hay, wheat,
colton and oals?

QUESTIONS SUGGESTED BY THE TEXT

. What is the annual yield of potatoes in yonr county and state?
. Compare the yields of polatoes and rix olher important crops in

your county and state?



CHAPTER II
POTATO PRODUCTION IN NORTH AMERICA

United States Production,—While it has been shown in the
preceding chapter that the potato crop of the Uniled States is
hardly more than a dvop in the bucket, as it were, of the world’s
crop, it is, nevertheless, a very important agricultural erop in cer-
tain sections of the United States and Canada. Owing to rather
unreliable and fragmentary data concerning potato production in
Mexivo, no attempt has been made to include it in the present dis-
cussion. The data presented in the iables on pages 8 and 9 give the
average acreage and production for two five-yeur periods, 1912~
1916, and 1915-1919, inelusive. The main ohject in presenting
these two sets of data is that of affording an opporiunity to observe
the changes brought about in some scelions, as a result of war con-
ditions, in the acreage devoted to potato production, One of the
interesting features of these changes is that of the rank or relative
position of the various states with respect to the magnitude of their
production. A study of the talle shows that only three of the six
largest producing states maintained their relative pogitions during
the two five-year periods. These stutes were New York, Wisconsin,
and Pennsylvania. 1Michigan drops from second to fourth place,
Maine from fourth fo fifth, while Minnesota passes from fifth to
second position. In the secoud group of six states the position
of every one is slightly changed; for example, Virginia moves into
seventh place and Chia drops from seventh to ninth; while Cali-
fornia riges from eleveuth to eighth position, and Towa drops from
ninth to fourteenth place. While these changes in rank are in-
teresting 1o note, they are by no means vital to the industry,
excepl as they illusirate responses to eeonomic or climatic condi-
tions, the first of which reacts in a karger or smaller acreage accord-
ing as to whether the previous crop hrought a high or & low price;
and the second, in the production of a larger or smaller number
of bushels per given area, as is evidenced hy a comparison of the
average yield per acre. The climatic factor exerts a much greater
influence on the total production of any given section than doces the
ordinary fluctuation iu acreage, due to economic conditions. There
are, of course, exceptions to the preceding stafement, as was evi-
denced by the very large inerease in the 1818 acreage in a number
of the Southern states, particularly in Florida, due to the exceed-
ingly high price received for the 1317 crop,

7



Average acreage and production of polatoes by States for the years
1312-131€, inclustve

a c Avera,
; ; Nuwmb Numb Re
Rank State n(u:an of g:‘!h’c’h :El;ll‘:zl'uc
1 | New York.... 352400 | 32485000 | o1
2 | Michigan.. 347,800 30,139,800 86
3 \_\\I’iscunsin, 300 0000 205,600 | 28,865,400 97
4 Maine............... 133,600 ,560,800 212
i) AMinnesota 271,000 | 28,223,000 103
6 g(k,‘]nnsy]vnnn cee | 270,000 | 23,909,000 50
7 O8e 600006003 000000 « o« 157,800 12,833,600 80
8 Virginia.. ... o 115,400 | 11,833,300 100
9 I? W00 00590 090006690990 00Go0 141,200 11,247,600 i)
10 x\;c\_v L - 21,200 104,252,400 113
1; %ﬁl_hf ornia.. ... ... . ;,gg‘f]l g,?;g,ﬁgg 132
MGTE G oo 5 aaac00 oo o000 27, ,G27, 3
13 Washington. ........... . ... 61,600 8,884,600 144
14 Nebraska ... ............... 112,800 8,751 800 77
13 Solormdo gg,% ;,égg,ggg 121
Tegon . .. i LN 130
17 North Dakot. 67,400 6,712,200 101
18 ;&dmna .................... T2 | ageis0 | 7
EE0 o R T X D, ! 65
20 | South Dakote, ... .00 1 63600 | 5794000 91
21 Montana . .........co0vvn-- 37,600 5,449,000 145
22 gds.ho a0 31,000 5,?;5.00(] i57
23 Nansas , 71,200 4,797,400 68
24 West Virginia. . ..........-. 4R, 200 4,232,800 91
25 Kentucky 50,200 4,078,600 sl
26 | Maryland. 42,200 ,934,004) i
é; Ect:;ll'nom. ................... %,g% g.ggg,&m 131
s DD i 203,000 162
% _.}[asaachusctts ............. %g,%gg %’{Iig'gm l?ﬂ
: CINESSEC. Lo ittt I 2,680,000 i
31 North Carolina. 32,400 2,609,200 S0
32 |Texas....... . 14,600 '2,506,000 58
33 | Conmecticul. .- 1v 1. 23,400 | 20479500 | 106
31 (Oklahomwa. . ... ........... 32,400 2,135,400 66
35 1I\\}cw é{ampshim ............ :g,zgg 3,0 3,4&0 lgg
36 evada ...l 2% 76,400 1
37 [Wyoming. . ................ 14,600 1,946,000 134
38 Arkansas. . . ......... ... 25,600 I83900(] 71
ig }\Al)uk;ql EYEL, PR o o %:,égg Il ,;}gg,ﬁ()o 2'6
8 | Penanesonrnnrel il Doovee| s
42 | Delaware. ...............-- 10,500 976,400 ]
43 | MisSiSSIPpPL - .ovv i 11,800 952,000 §1
44 Geo*gm .................... 13,600 025,600 60
15 Sou th\ %arollm IO,% 820 000 79
46 New Mextco i 805, l')OO 94
47 | Rhode Island. - - 5,000 592,000 118
AR AT 2Tz SRR PRy 1,000 104,000 104
Averages and totals ... ... 3,674,800 | 361,450,200 98.2




Average acreitge and production of potetocs by Slates for the years
1915-1918, mthw;w

: Number Nutnber Avarg
ke N hele
Ran e of acres of bushels IE:.‘:‘s‘cre
1 NewYork. ... ........... 365,600 31,543,400 87.6
2 Minnesota . . 205400 27,894,000 94.4
3 Wiseonsin. . 200,800 | 27,238,000 90.9
2 | Michigan. ... .0 343,800 | 25,502,000 75.3
5 Maine............ 126,200 | 23,308,600 184.7
6 Pem:.)lvanm L 280,400 | 23,226,000 828
7 Virginia. . 139,200 15,052,000 108.1
8§ | California. 87,200 | 12,032,400 137.9
) Ohio... ......... 152,600 11,037,200 723
10 New Jersey . ... .. 100,600 | 10,993,200 10902
11 Illinois ... ........ 143,200 | 10,838,000 W
12 Colorado. ... ...... 71,800 | 10,747,000 1437
13 Nebraska .. ..... .. 118,600 9,688,200 K1.0
14 fowa............. 123,200 8,940,200 2.5
15 Washington. . ... .. (4,200 3,715,200 1358
16 Missourl................... 102,800 7,793 400 758
17 North Dakota, . . . . 85,400 G Jﬁ-}bﬂo 76.9
18 | South IJ.ikot TO 79,600 6491 D00 1.5
19 NO.800 | 6,377,000 710
20 54,600 6,320,000 1158
21 G3,400 5,585 AN} 8.1
22 53000 | 5262500 | 993
23 44,400 5,181,000 1LY
24 33,800 5,064,800 154.4
25 73,400 4,043,400 573
26 SL000 4,752,600 3.2
27 43,400 ¢ 4,307,000 90.8
28 44,400 3,525,600 79.4
29 A\la.ssa;chu,setts 31,200 3,451,400 110.6
30 | Wyoming. . 26,000 1 3,398,000 130.7
31 (Utah................ ... ... 20,000 | 3,258 500 1644
32 ¥ermont. . 26,000 2,986,600 1119
33 Alabanm. - J8e000 0 TR 37,000 2,934,400 703
34 Texas. . ...oooveiiiii .. 48,000 2,017,200 60.8
35 Arkansas. .. ... ... L 37,600 2,709,200 72.1
36 | Oktahoma... 39,800 2,496,200 627
37 | Conneclicut. . .. . N 24, 400 2,279,000 934
3% | New Iampshirc. ........... 13,800 2,202,400 117.2
34 Loumana. .................. 31,600 2,118,600 67.1
20 | Florida......... 22200 | 1,933:800 87.1
41 | Nevada 10,600 | 1922400 | 181.4
42 South (,arohnn l!),'ZUO 1,740,2 90.6
43 vorgia 19,200 1,351,200 70.4
44 | Mississippi. 15,600 1,250,000 80.4
45 I Delaware... .. ... ... ... 11,400 1,027,400 a0.1
406 New Mexico ... ............ 9,600 877,400 gl4
47 Rhode Island............... 5,000 i 106.8
48 | ATIZONA. ... 3,200 251,000 878
Averages and totals.........| 3.8995200 | 371,403,200 92.9
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A detailed study of the aunual aereage, produciion, average
vield per acre, aud price per bushel of potatoes by states quring ihe
vears 1915-1919, (see table in Appendix) shows thai, with but few
exceptions, the acreage increase in 1917 was quite marked in the
Norih, due to the high prices veceived {or the 1916 ¢rop ; whereas,
in the South tlie greatest increase in acreage occurred in 1918,
following, ag has been previously mentioned, the high prices re-
veived for the Southern 1917 crop. Il we neglect the yeurs 1917
and 1918 and study the acrenge of the three provious years, it will
he noted that there is comparatively little fluctuation in the iotal
acreage planted. On ihe other hand, it is at onece apparent from
the data presented that iliere is comparatively titille relation belween
acreage and yield. This statement can, perbaps, be hest itlus-
traled by noting the variaiion in yield beiween lowa'’s 1815 aud
1916 erops, in which the acreage variation is less than 5 per cent.,
while 1hat of the yield is nearly 160 per rent.  Further evidence of
fluctuating variations in yiell may be noted by a comparison of
the New Yorlt, Michigan, and Wiscongin data, in which the varia-
tion in acreage hetween the years 1915 and 1919 in New York
was less than 2.3 per cenl, while the vartation in yield was nearly
&0 per cent, The Michigan data show the widest variation in
yicld between ilie years 1916 and 1817 in which the acreage tlue-
tuation was a little over 1.8 per cent while the yield variation was
nearly 134 per cent, In Wisconsin, the variation ju 1016 and
1917 potato acreage was a little less than 6 per cent, while the
increase m yield was nearly 157 per cent,

The chicf interest in these data lies not so much in the magni-
tude of production of each state, as it does in ihe average yield
per acre, This, it would seein, is a better indication of the relative
adaptability and economic value of a crop, than is that of iis
magnitude of production in any given state. Considered on this
hasiz, Maine leads with 187.1 bushels per acre: Nevada, second,
with 183.1; U'tah, third, with 164.4; and Idaho fourth,
with 154.2 bushels.  In cach of ihese states except the first, most of
the potatoes are grown on irrigated land. The lowest yielding
states are those of Texas, Oklahoma, Louisinna, Kansas, and
Georgia. In most of these states, potatoes are grown largely for
the early market; consequenily they are usually harvested before
they have attained their full growth, and in consequence thereod,
do nol give the yiclds that they otherwise would if allowed to
reach full maturity,
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Potato Production in Canada,—While the produetiou of potn-
toes in Canada has mot assumed the magnitude ol that of the
Untted States as judged in terms of hushels, it more thau compares
favorably with it, if the comparison is made on the basis of popula-
tion. On such a bhasis, the 1018 Cunadian crop of 105,579,000
hushels would call for a production by the United States of about
1,302.141,000 or nearly four times as much as is new being grown.
It will be seen, therefore, that much depends upen the kind of
comparison that one attempts to make, as to whether & erop seems
relatively small or relatively large, All of the nine provinces which
constitute the Dominion of (fanada produce conziderable quantities
of potatoes as compured with their population. For the purpoese
of comparison, the acreage, produetion and average price per bushel
for the years 1912 to 1918 have heen talmlated (see Appendix).
A study of this data shows quite a variation in yields from year
to year which, for the most part, are attributable to nunfavorable
or favorable climatic intnences,

Toial Production and Yield per Aere by Provinces—A
further study of the data shows that they stand in production in
the following order, the totel average production heing given:

Quebee ... iiiil i, 21,076.571 bushela, 144.5 hush, per acre.
Untarin : a0 18,352,286 bushels, 120.1 hnsh. per acre.
New Brunswick .. 8,278,514 hushels, 186.2 bush, per acre
Nova Scvolin ... .. 7,255,786 bushels, 109.7 bush. per acre.

Saskatehewan ... ... so 6,211,843 buoshels, 1543 bush. per acre.
Prince Edward Island 5,585,320 bugheds, 182.7 hush. per acre.
Meanitoha 4,843,008 bushels, 1598 bush. per acre.
Alberta . .. 4801814 hushels, 157.9 bush, per acre.
British Columbhia 3,221,857 hushels, 207.6 bush. per avre,

The data on the production of Canada for {he years 1912 to
1918, as shown in the table, indicate the same variation in yields
as in the United Siates, with the additional feature of a very large
increase both in acreage and production in 1918,

Acreage and Yiclds by Years—The mext table shows the
results arranged by years from 1912 to 1918 inclusive. *

A Summary of the data relative to production indicates that
the total average yield {or the Tnited States and Canada, exclugive
of Newloundland, for the past five seasons, 1914 to 1918 inclusive,
is 459,169,740 bushels. If we add to this ahout one and one-half
million bushels from Newfoundland and a miltion bushels from
Mexico, it makes the average total production of North America

*Duta taken from Csnadu Ceusus and Statistic monthly,
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appeoximately 161,664,510 hushels or @ little over one-fourth thai
of Germany. If, on the other hand, we regard the last two seasans’
crops as more nearly indicative of what can be marketed advanta-
aeously in the North American continent, we need to add about fifty
million more bushels to the figures previously submitted, making
a grand tolal of over 510 and oue-half million bushels,

Tolaf avreage amd praduciion of potatocs in Canada for the years 1042-1918

Yeac Acreage Total Av. bus, Av, price
Yield bua. pEr aree. per bua.
1012 434,000 84,335,000 1754 F0.94
113 473,00 78,544,000 1659 49
1914 85,672,000 180.0 49
1915 02,604,000 130.5 57
1 : (3,207,000 136.2 Bl
1917 636,958 79,892,000 1215 1.01
1918 735,192 105,574,700 143.5 48
Averaye 530,650 SO,067,671 150.5 684

Oue of the most significant features of potate production in
the United States is that, during the past five seasons 1915-1919,
the 21 Northern States produced over two-thirds (63.8 per cent)
of the totul erop, the remaining third being about equaily divided
hetween the 11 Far West States and the 16 Southern States.

United States Crop, 370,483,800 bushets,
21 Northern States 238,006,200 bushels, 68.S per cent.
11 Far West States 56,238,200 buslels, 15.2 per cent.
16 Southern States 36,249,400 Lushels, 16.0 per cent.

As larger areas in the far west states are brought under
irrigution, inereased potato produetion may be expected, but the
bulk of the erop must, of necessity, be produced within a reasonable
distance of the consuming public,

QUESTIONS ON THE TEXT

1. Of what importance is the potate as an agriculfural erop in North
Ameriea ?

. According to the data presentad, what states lead in potato production?

. Dacs the second period of five years gliow any material elange in the
relative rank of ihe leadinyg states?

. What two factors influence potato production in any given section?

. Which of the two factars is the grealer?

. What lessons are to e derived from the average yields per aere for
the different states?

. Ngme some of the highest yielding states?

oo b
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. Name some ol the lowest yiekling ones?
. Hlow does the Canadian crop compare in per capita production with

that of the United States?

. Which of the nine Canadian provinces shows the largest averave acre

production ?

. How does tbe acrcage production of the provinces compare with that

of individual stales in tlhe United States?

3. What is the approximale extent of the North American potailo crop?
. Haw daes it compare with that of Germany?
14. What percentage of fhe potato crop of the United Stares do the 21

Korthern Ntates produee?

4. How much do fhe 11 Western States produee?
6. How much do the 16 Sunthern States produce?
7. What iimits « large expansion of potaio production in the Wesi?

QUESTIONS SUGGESTED BY THE TEXT

. Have the yields and uacreages in your stale been increasing or de-

T T
creasing ¢

. Give the probable factors influencing this,
. Are the yields per acre in your state changing materialiy? If so, whyt
. Compare the vields of potatoes in your state with six other food

crops of the state.

. Compure the potate production in your siate with other slates nearest

to it in rank,



CHAPTER 111

LEADING ENVIRONMENTAL INFLUENCES IN
POTATO CULTURE.—SOIL, TEMPERATURE,
AND MOISTURE

The three leading environmental influences which are most
closely associated willi the production of a profitable crop of pota-
locs are those of soil, temperature, and moisture.  These factars,
while not =a completely under the contrel of the grower as those
of plant food, tillage, and spraying, are, neveriheless, under intelli-
gent management capahle of 4 considerable degree of modification.

The first requisite on the parl of the grower in the profitable
prodnction of any erop is a thorough understanding of its require-
ments in the way of soil, lemperature, and moisture. Tt is neces-
sary to know whether it is a heat or a cold, a moisture or a drought
loving plant, and the character of soil hest suited to itz develop-
ment,  [n the case of the potato, it is welt known that it is a eool
laving plant; that it requives a reasouable supply of moisture for
its best developmient, and {hal, while more or less cosmopolitan in
its sail requirements, it nevertheless thrives best on sandy, gravelly,
or shaly loam soils.

The suecessful production of potatoes may then he said to be
confined to regions in which the meau temperature during the
growing season is relatively low; where the normal vainfall during
the same period is sufficient to insure a steady growth of the
plants, or where the land can be irrigated and where the soil is of
such a character as to provide the most saitable conditions for the
development of both plants and tubers. To a certain extent,
therefore, these requirements confine the production of the late
potatoes, at least, to the northern portions of the Unifed States,

Soil Requirements.—While the potato plant is rather cos-
mopolitan in its soil requirements, it nevertheless succeeds mueh
better on certain types of soils than on others, (euerally speaking,
sandy, gravelly or shaly loam soils are conceded to le the best.
while a heavy sticky dlay, or a very light sandy s0il is admittedly the
poorest aud should always he avoided when possible.  Polaloes may
be successfully grown on muck or peat soils, and in certain sectiong
of the United States quite a potato industry has heen developed
on these types of soil. As a rule, however, potatoes produced on

14
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muck or peat soils are less rich in starch than those grown on a
gravelly or sandy loam soil. To be entirely suited to the potato
crop 2 soil must be loose and friable, well supplied with organic
matter, deep, well drained and wilh sufficient moisture, either from
natural or artilicial sources, to insure the development ol a good
crop. Furthermore, as is shown in the discussion of temperature,
soil which is nacurally conl is the more desirable for potalo culture.
The type of soil known a¢ {he Caribou leam, which is found in
Aroostook Couuty, Maiue, 1s almost ideal in this respect, This
iz a chocolate brown coloral soil, alnmdantly supplied with :small
decornposing fragments of shale rock with which it iz underlaid,
This shale formation, which generally lies in a vertical or partially
hovizontal position, is more or less regularly seamed, affording
almost® perfect drainage (hrough its creviees, while during dry
weather it serves as a source of moisture sapply to the soil above it.

The question of soil moisture is not sueh a vital one in the
irrigated regions of fhe West, as is the question of drajvage and
suitability of the physical {exture and eomposition of the soil lo
the potato plant and fo irrigation,

Land Elevation.—The clevation of the land may and does
very materially influence its desirability. The eclioice of simi-
larly Iocated lands with respect Lo shipping facilities shouwld always
be made in favor of that baving the greatest altitude, provided
snch altitude is not sufiicient to preelude the successful growth
of the potate. Tor example in the New Tngland States, an cleva-
tion of 2000 to 2300 feet is equal to one of 6000 or 7000 fect in the
West, so far as seasonal and climatic conditions are coneerned,
and this must, of necessity, le taken into cousideration in the
selection of a potato farm.

Temperature Conditions.—In view of the fact that tempera-
ture plays a very impertant vole in potate production, and
that it is a facter over which the grower can exercige very
little control, it i3 essential that the temperature conditions of
any given loeality should Le very carefully studied before engaging
very extensively in the growing of this evop. Tn this comnection,
Smith® gays:

“In the United States the potate has made its greatest development
in the cooler rections of the country, where the mean annual temperature
is between 40 and 50 degrees F. and where the mean lemperature in July
is not over 70 degrees. Further, the preatest yields of potatoes per acre

are in ihose states where the mean annual temperature is bedow 435, and
where the mean of the warmest month is not far from 635."
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[Te {urther assumes tlie thermal constant of the potato to bhe 43
degrees 1, and that the sum of the average daily degrees of lieat
above 43 vepresents the elfective growing temperature for this crop
necessary to Lring it to maturity,

In Ghio, Smith found that while cool weather is mare favorable
ta tuber production thaun warm, in each moenth considered, the
temperatere of either May, June, Mugust, September, or October
alone, hag very slight influence as ecompared with July wpon the

Fia, 3. —Eunvironmental influcnce on form of tuber of Green Mountoin. Tubers 1, 2,
S, aud U, very reuch mudificd; 3 and 4 true to type. Modification due to heat and
drouth. Tubers produced from the same atrain of weed.

potato yielld.  Also that the temperature of June, awd July, July
awl Augost, or June, July and August combined had just about
the sume effect as that for July alone. 1t is believed that Smitl’s
statement should be qualified by a further one, in which it is clearly
set forth thav if the potato erop js planted in Ohio approximately
at a given date, the critical temperature period in the growth of
the plants, so far as its infiuence upon yield is concerned, is Juring
the month of July, The critical temperature period in the growth
of the potate plant, iusofur as it exercvizes a distinetly favorable
or nnfavorable influence on yield, is during the time in whieh it
is developing its tubers, In regions in which the growing season
is sufficiently long so that the planting date may vary from four
to six or mare weeks, it is quite possible, with a thorough knowledge
of the average normal temperature conditions that may be expected
in each growing month, to so govern the time of planting us to
subjert the plants to the most unfavorable temperature conditions
at the pertod in their growth when the least injury would be



TEMPERATURE CONDITIONS 17

incurred.  For example, in Western New York it is enstomary to
delay the planting of the late crup ol polatoes nntil the early pact
ol June, and sometimes even to July 1. This practice is, in all
probability, not the direct tesult of any careful study of the
temperature conditions prevailing in any given month, hut (ue
rather to the fact that the later planting usually gave better yields.
A four years’ experience in growing potatoes near Rochester, New
York, tnclines the writer to believe thal August, rather than July,

1

P, Gae

F15, §.—Envirommnental inflience an formn_af tuber af Irish Cobbler. Tubers 1 and 2
very much modifierd, 3 uod 4 true to type.  Modditication due to bLeat and drought.  Sourcea
ot seed identical.

is the eritical month in thal seetion; Augusi rather than July be-
ing the critical month simply from the fact that the crop ix
planted later, and is setting its tubers during this period. Were
the crop planted a month earlier, Tuly wonld doubtless represent
the eritical period. There can be no question bul ihat high air
and zoil temperatures are incompatible with a healthy and normal
growth of the polato plant; awd if exiremely high temperatures
prevail when the plants should nermally sel and develop their
tubers, tle yield will Le materially reduced and the tubers visibly
modilied (Figs. 3-6).  For this reason, the chief potato producing
regions of tle Tnited Stales wmust, of necessity, be confined to
the northern and north-eastern tier of states. Tn the Sonth where
the potato is, in same sections, grown extensively as an early truck
crop, early planting provides temperalure conditions which in the
main are comparable with these of the North. Tn this connection
Swith says (. 224) “that whether the date of planting iz February
2
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in northern Georgia, or May 1 in the northern portion of the
United States. the seasonal rize has hrought the temperature close
to 45 degrees F.”

It should be clearly borne in mind thui while the amownt of
injury sustained by the potalo plant is, as has been said, very
largely dependent on whether it oceurs during the critical period
in the development of the plant, there is another element which
may very materially increase or minihmize high temperature injury

F16, 5. —Environments) influence an form of tuber of Carman No. @ Tubers 1 and 2
vir_-geré\p:h nlnmiiﬁcd. 3 and 1 tructo type. Modification dne to heat and drought. Source
ol igentical.

to the crop, and thal is the presence or absence of a sufficient
amount of moisture in the soil.  If high temperatures are aceom-
panied by a low soil moisture content during the critical period
in the tife of the plant, and these conditions prevail for any con-
siderable period, the injury snstaired will he very mueh greater
than when a sufficient amount of soil motsture is present. I the
first place, high temperatures accompanied by a deought wsually
resnlt in a large amount of what the physiologist recognizes as
tip-lrn of the folinge, brought about through a more rapid trans-
piration of moisture through the leaves of the polaio plant than
its rools can sapply, ewing to lack of available moisture in the soil.
As g resnlt of this unbalanced ratio helween moisture loss and
moisture supply, the cells of the tips and margins of the growing
leaves soon collapse and dry up, giving the plant the appearance
of having been scorched by fire. This type of injury may occur



SOIL TEMPERATURES 19

prior to the formation of tubers, but is far more likely to occur
during or after thetr formation.

The presence of a sullicient amount of soil moisture exercises
a favorable influence on the soil temperature <during protracted
heat periods, by reason of the cooling effect exerted through the
cvaporation of wmoisture from both the seil and the plants grow-
ing thereon,

Soil temperatures are believed to play a by nho means

e IR . - -

1 S

Fia. 6.—Environmentalioflunace nn form of tuber af Rural New Yorker No. 2. Tubera
1snd 2 very much madified, 3 and 4 trueto tane.  Modificativn duc to heat and drouth
Souree of seed identical,

unimportant role in the determination of potate yieids. Of
course, it must be conceded that high soil temperalures cannot
obtain except when a high air temperature prevails. In some
greenhouse stndies recently made by Titeh® the eflect of tempera-
fure and meislure upon ihe health and vigor of potate plants was
noted. The soil temperatures employed were 50, 65, 80, and
90 degrees I, and the moisture coutent of the soil approximately
10 to R0 per cent for all the period; 20 per ccul for 75 days, then
30 for 5 days; and 40 for the fourth lot, which, however, the author
says, he did not dure {o use during the main growing period, be-
lieving that it would cripple the plants. DPoluloes maintained et
95 degrece F. were all killed hefore coming up.

In regard to the velation of ilemperature to moisture Fitch
found a distinet corrclatior, that is, the higher the temperature
and the moisture the greater the amount of injury to the plant.
Planis grown in soil having an approximete moisture content of
10 per cent did not show any bad effects from being subjected
to 80 degrees F,
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Moisture.—"The impertant role that waler plays in the growth
of both plants and animals has long been recognized and has very
justly received a great deal of attention. Scveral years ago Arthur?
reafl a2 paper hefore the members of the A\meriean Carnation
Society, entitled “YMoistnre, the Plant’s Greates! Requirement” in
which the following statements were made (p. 67} :

“IF we vemendier that the chief grawth of the plant {akes place in the
parts where (he largest amount of watler accuers, we shall be reasonably
afe in iufecring that “water is a very essential factor in growth. Tt has
Ieen zseertained, in fact, that the tissues must not ounly le waturated with

water, but they must be super-saturated. that is, conlain so inuch waler
that every cell is distended with the pressure, hefore growth will proeced.”

Tt s well known that the food elements in the soil necessary to
the proper development of the plant nmst first be browght into
sotution by the =oil moisture before they can be taken up by the
delicate root-hairs of the plant. Turthermore, it is known that
water is, also, just as essential in trunsporting the liquefied food
elements rom root to leaf, and the eluborated Yood from the leaves
to other parts of the plani.  Henee it is that every metabolic pro-
vess of the plant is concerned with moisture. At the same time, it
st be remembered that while an ahundance of water is desirable,
an over-abundaiee may be, and usually is, harnnful.

Moisture Requirement{s—The actual amount of water ncces-
sary to the develapment of one pound of dry matter v the growing
plant hax heen rather carefully studicd by the plaut physicvist. King*
of Wisconsin, found that it required from 301 to 5%6 ponnds of
water to produce one pound of dried potalo. Briggs and Shantz?
found that it required, under semi-arid vonditions in Colorado, 636
pounds of water to produce one pound of dey matter. Widtsoe® in
a somewhat differcnt manner agcertained that, under irrigation
conditions as they oltain in €tah, the evapo-transpiration ratio
Letweenr moisture and dry juatler varied in direct proportion to the
nnmber of aere inches of waler applied to the crop,  When 3 acre
inches were appliced, the ratio was 1 to 1136; while with 60 acre
inches it was 1 to 3202,

Usually measurements of water required to produce one pound
of dry matter are based npen the ameunt of water actually tran-
spired by the Jeaves and stems of the plant and do not therefore
represent the moisture losz due Lo evaporation from the soil itself
Smith says, (Le. p. 225):
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*Thia water requirement is sonetimes called the ‘transpiration ratie’
...... 1t does nut take into account the water from i rainiall that may rune
off from the surface of the ground or what s lost Ly seepage or sur-
face evaporaiion.””

Widtsoe's data takes both of these factors into consideration.

Rainfall—1n determining the suitability of any given region
for potate production on the basis of annuzl rainfall it s highly
essential that carelul constderation should be given to the distri-
Lution of the season’s rainfall. The uverage precipitation during
the growing season is the renl determining factor. In ihe Lest
potate growing regions the average total ratufall, during the
period between planting and harvesting late potatoes, varies from
12 to nearly 18 inches. Buf, even where the heavier precipitation
oceurs, it might be so unevenly distributed as to make it impaossible
to produce heavy yields. A goodly supply of inoisture is cssential
to a quick and healthy growth ol the plant, and, when the tubers
are zet, io promote a steady and uniform growth. Ileavy pre-
cipitations during the latter part of ihe growing seasmi are not
desirable, as they [lavor the development of late blight and rot,
and also make it difficult to harvest the crop in a satistactory
condition. Much may be done Ly the grower to conserve the soil
moisture by good cultivation and the maintaining of an earth
mulch.  This subject will he more fully discussed under tillage.

QUESTIONS ON THE TEXT

. What are the three leading environmental factors in potato cnlture?

. To what extenl are these ihree factors controllabie by wman?

. To what regions is the successful produetion of patatoes usnaliy

confined?

What arc the sofl requirements for potatoes?

. Deseribe the Caribou loam soil.

. Of what importance is and elevation?

. What does Smith say about temperature influence?

. According to Smith, which is the most critical period in the life of
the potate plant so far as teber production is concerned?

IE any, what qualification wonld you make?

. What happens to the patato plant when high air and sotl temperatoves

are accompanied by a low «oil moisture content?

Ixplain phrsiologieal collapse of cell structure of the leaf?

. What efiert bas high soil femperature on teher production?  (Clite
Fitel's experiments.

. Of what impariance is wmoisture to the plant?

. Give Arthur’s stalement regnrding cell saturation and ccll growth.

. What amonnt of water did King, Briggs, Shantz, and \Willsne find
was necessary to produce & pouod of dry matter?

. In determining the suitahility of uny given region to potato produciion

based en its rainfall, what factors should be constdered?
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QUESTIONS SUGGESTED BY THE TEXT

. To what extent is the soil of your region cowsidered snitable for

potato growing?

. What bad uffects of sunumer heat are noticed Ly your locu) growers?

In whet months, ii any, is the lecnl rainfall ]1Lelv 1o be deficient?

. Find specimens, if pua:lhle showing results similar to those shown

in the figures of this chapter.
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CHADPTER 1V

THE SOIL AND ITS PREPARATION FOR THE CROP

In the preceding chapter the question of soil was diseussed,
as an environmental factor exercising a more or less direct in-
fluence on the character of the petato crop produced. In the
pregent chapter it is proposed to study the soil from the standpoiut
ol its proper preparation [or the crop. It is well known that while
the potato is probably as cosmopolitan in its soil requirements
as almost any other agricultural crop, it nevertheless thrives best
on cerlain types of loam soil, as for exumple sandy, gravelly or
shaly lJoam soils. Maximum crops cannot he expected from very
light sandy, or heavy clay soils. Neither can wmaximum crops

Fra. .—Flowing s clover sod with a ractor v.ummy two furrows 14 inchas in width aod
9 and 10iuches in depth,  Aroostook Co., Me., Ang.. 1917

be obtained from poorly drained soils, or from those deficient in
arganie latter, or in plant food. Ilence all these points should
be carefully studied before selecting tlie soil on which the crop is
to be grown.

Organic Matter,—The importance of an abundant supply of
organic maiter in lhe soil can hardly be over-emphasized. A
goodly supply of organic matter not only permits of keeping the
land in @ much more friable condition, but guarantecs, as it were, &
vontinuous supply of available plant food, 1n view of the relative
importance of organic matter, or humus, as it is commonly called,
in the soil, it is always desirable to grow potatoes on a clover or
alfalfa sod whenever it is possible to do so. In the South the
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THE SOIL AND ITS PREPARATION

vowpei, velvet bean or the soyhean may serve the same purpose,
and be a more aveeptable plint to grow in the crop rotation. s
rolation crops are disenssed In another chapler it is unnecessary
to further eonsider Lhis matter except that iL concerns the plowing
nndee of the rowen in the fall in the case of clover in the North,
or of the last cutting of alfalfa in alfalfa-growing districts or of
cowpens, velvet beans, or sovheans in the South.

Plowing and Fitting the Land.—Tt is weneraily degirable {o
plow the land intended Tor the potato crop in the fall, exeept in

Fr6. §.—TPlowing a clover god with o pair of horsea.

the cage of soil that is apt to wash badly daring the winter rains

and snows. The plowing of the land varies somewhat aceording

to whether the previous crop was alfalfa or clover.

Alfalfa Sod.—The usual practice in handling an alfalfi sod
is to crown it early in the autump. The pracess of crowning con-
sists in plowing the sod as lightly as possible, three to four inches
is sufficient, and allowing it to lie exposed to the sun, rain, snow
and frost during the winler months. The ohject of early crowning
of the sod ix to furnish {averable conditions for the drying np of
the erowns of the plants. This process is materially aided by
repeated disking of the crowned land in the avtumn, Tn the spring,
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this land should be plowed to a depth of from 9 to 10 or morc
inches. The above wethod for preparing alfalfa land for a potato
crop is the one most generally practised, but there are a few growers
who prefer spring plowing, after the alfalfa has attained a height
of frum 8 1o 12 inches. When this practice is followed, only one
plowing i¢ made and this one a¢ decp as it is possible to
do conveniently.

Clover Sod.—It is the general custoni, where 2 clover sod is
to be turned under, to plow the land iu the full. .\t this time it is

Fira, 9- The uac of the plack drag is the Rosl step in the preparation of the potatvrseed
bed, \Where the ground is a hitle ¢loddy or the sucface somewhat uneven, the grower will be
well repaid for the estra labor invelved. {Courtesy of Danir) Dean, Nichols. N. Y.)
always plowed to its full deptly, viz,, § to 10 or more inches, depend-
ing on the depth of the surface =0i] and the character of the sub-soil
(Figs. 7-9). A good rule to follow is that of turping wp froni a
half ineh to one ineh of sub-soil at each plowing when the surface
soil is too shallow. Tn regions where the planting is delayed until
the first to the fifteenth of Juue, and on lands that have a tendency
to wash, it may be desirable as in the special case of alfalfa sod, to
plow as late in the spring as it is possible, in order to turn under
a goodly mass of {he succulent leaves and stems of the clover plant.
But whether plowing is done in the fall or the spring, it should be
thoroughly done, and every effort shonld bhe made to conserve the
moisture. Fall-plowed land, if not to be replowed in the spring,
shounld be disked and harrowed as early as possible in the spring
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and then kept friable uutil the crop is planted. Spring-plowed
land should be disked as plowed and kepl mellow.

Preparation of the Seed Bed.—No expense should be spared in
prepuring the sced bed. The deeper it is prepared and the more
finely it is pulverized, the more suitable it is for the production
of a large yield, The choice of implements in fitting the land is,
to some extent, a matter of personal preference. A heavy sod, if it
has been well plowed, ean probably be most quickly and satis-
factorily put in shape for the crop by the nse of the cutaway disk
followed by a smoothiug harrow. Some prefer the plain disk (o the
cutaway while still others like the Acme harrow. The latter harrow
is especially valualle on a sod that tears mp badly, as this imple-
ment slices rather than tears the sod apart. Get the land in as
finely divided a condition as possible, as it is much easier to do it
before planting than it is afterwards. TIf the land is lumpy, roll
it with a heavy roller or clod-erusher and then harrow it, or else
run a plank drag over it until the surface is smooth (Fig. 9).
The old adage that ** a stiteh in time saves nine *” is quite applicable
to the proper preparation of the land,

QUESTIONS ON THE TEXT

1. What are some of the factors to he considered in the selection of a
suituble sail Jor potatoes?

2, OF what importance is humus to the o0il?

3. What crop shonld precede a potato crap?

4. When should the Jand e plowed?

5. How should an alfalfa sod Le handled ?

6, Tow would you handle a clover aod !

7. Whete late planting is practised what vartation ln the plowing of
the land is suggested?

8. What are the determininy factors as te fall or spring plowing?

9. How would you proceed to handle fall-plowed Iand in the spring?

10. Hov would you handle epring-plowed land?

QUESTIONS SUGGESTED BY THE TEXT

. What types of soil are used for potata growing in your rewion?

. \What soils have you that are not suitable for potato growing? Why?

. What crops are grown preceding potatacs in your region?

- What is the chief source of organic watter for local crops of potatoes?

. How is the s0il wsually prepared by local growers?

£ sp{{nhg plowing or fall plowing usually practised Ly local growerst
My 2

S LA Wy —



CHAPTER ¥

FOOD REQUIREMENTS OF THE POTATO CRCP
AND HOW SUPPLIED

A well balanced and ample food supply is important in the
production of any crop if profitable vields are {o be secured. This
is particnlarly true with respect lo crops requiving a considerable
expenditure of money end lahor in produeing and marketing them.
The problem confrouling the grower is that of supplying the
vecessary food etements for the produetion of a maximum crop
with the least expenditure of money and effort, Tt is, therefore,
essential to have somewhat definile information as to what these
food requirements actually are, if they are to he intelli-
gently supplied.

Chemical Elements in Plants.—Notwithstanding the fact
that there are 2 great muny thousands of different kinds of plants
growing on the earth’s surface, and that among these there is
u great diversity in form and in «olor of foliage and flower, com-
paratively few chemical elements are drawn upon (o produce them.
Of the eighty or more known chemical elements it is claimed by
the chemist that only fourteer of this number ave commonly found
in plants. These fourtecn elements, according to Van Slyke!, are
caleinan, carhon, chlorine, Lhydrogen, iroh, magnesinm, manhganese,
nitrogen, oxygeu, phospliorus, potasstum, silicon, sodium and sul-
phur.  Fortunately most soils are sufficiently well supplied with
atl but four of these elements, viz nitrogen, phosphorus, potassinm
and caleium. The fivst three of these clements are generally con-
sidlered the essential ones as culetum is more generatty present in
soils at lewsl in sufficient amount for the plant’s needs than are
the other three. llowever, there are many soils that are directly
benefited, so far us iheir crop prodoctive pawer s concersed, by
an application of caleinm.  On the other hand not 21l soils require
nitrogen, phosphorus and potash. Take, for example, the soils of
the weslern portion of the Tnited States, particularly the Inter-
Mountain seetion, where it has been found that most of them are
generally well supplied with botli phosphoris and patash, but ave
wofully deficient in nitrogen, and especially in organic matter. Tn
stilt other sections it has heen found that there iy, for the present
al least, a sutlicient supply of nitrogen, phosphorus and potash to
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238 FOOD REQUIREMENTS—HOW SUPIPLIED

prodJuce a satislactory ciopn flenerally speaking, the soilz of the
noritheastern poction of the Uniled Ntales are bevefited by an
application of these chemical elewents, 1t s apparent, therefore,
that one must study hix own soil requirements in order to doeter-
mine whether they are lacking tu any of the clemments mentioned.
It is also rather essentinl to any lutelligenl appiication of plant
foud 1o know what amonnt of niivegen, pheosphorns and jwtash
a 200-hushel-nere otato crop removes from the sail.

Retotive Amaonnts of Niteogen, Phosphoric teid, and Potosh Removed by
e 200-denshel-per-neve Crap of Potatoes,

| Phoe-
Source of data Nitropen  pharie | Patash
| Aol
A R (TSR
Waoids, C. D aal Bartlett, J. M. Main Sta. Hul, 57, 3860 - o
Van Slyke, T.. T..: Fertilizera and Crops, p. 163, 19153...... 420 15.0
Vourlwes, 18, B3-: Ferblizera p, 213, 1903... ., | . 27.0 12.0
Fraszer, 5. : The Petato, po 54,1905, ... 5.0 20 1 |
Grubb, 13, !! and Gu:tord, W, S,: The Potato. p., 211, !‘\!2| 3.4 20.0 ]
Avernge aruount reminved 42.58 17.28 1

These amounts renwoved conld be supplied witlt about 250 pounds
ol nitrate of soada, 108 pounds of a 14 per cent acid phozphate, wdt
about 110 pemnds of moriate of patash,  As a matter of fact,
liowever, il 1§ necessary to apply an excess of plant food in crder
to make good the lusses that are alwost certain to oceur throngh
surlave washing, leaching, or thromgl combination with inorganiv
substanees present in the soil which may resudt in the formation
of an insoluble compound.  In any case, it is always alvisalle
Lo supply from 50 to 75 per cent wmore plant foud to the soil than
the crop is likely to reuove, in order to provide for the various
contingencies mentioned.

The first constleration in the enrichment of a soil for the
production of potatoes, after one las a thorough knowledge of
it« requirements, is ihat of the waterials available for this parpose,
their cost, and their economy of use. Outside of the mineral ele-
nients naturally contained in all soils there are three genveral
sourees of plant food of whicl the geower may avail himselt to the
curtchment of the soil, These three sources are: (1) green
maruring or the turning muder of growing crops, (2) fann
mannres, (3) commercizl fertilizors.

Green Manuring —The first of these Uiree sources of plant



GREEN MANURING 29

food is available to cvery grower who is willing to take the trouble
of growing a crop to bLe turned under. Those crops which ave
most valuable for this purpose are the well known members of the
pea family, or Jegumes ns they are more gencrally called, The
alfalfa, clovers, peas. beans, cowpeas, soy heuns, velvet beans, tre-
foils, and heggar weeds are included in this group. Fach of these
members has s own peculiar value depending on the soil and the

Approrimate Amounts of Plant Food f'onstitucnts in ore Legume Crop.

Yield per Pur ceat, Prosphoric Potazl

Crop arce lba. of water Nitrogen Acid {Pyidy) (K3}
green matier

Alinlfa 20,000 75 120 1. 30 1w, 180 10a.
Clover, algike 14,000 S 50 1hs. 19 e a8 M
Clover, crimson 16,000 Ny 72 Ihs. 19 b=, a4 s,
Clover, mamtoth 20000 S0 10 1bs. 24 s, 80 1bs.
Cluver, red 12,008 S0 66 Jbs. 16 Jus. 60 1.
Clover, white 8,000 Nl 16 1bs. 16 lbs. 24 1w
Clover, sweel 20,000 Nt LU Lhs, S0 1bs. 100 1bs.
Ficld pea 10,000 N3 50 1. 15 s, 50 s,
Cowpeas 12,000 T4 a4 D 14 lbs. at 1hs,
Suvbean 10,000 S| 3 1bs. 15 s, 80 Jba.
\-l'{\'(“. bean 21,000 110 lhs, 30 1he. 110 Ths.
Veleh 10,000 81 50 1hs. 10 lhs. 45 Ihs.

climatic condittons under which it must be grown.  Of the nou-
leguniinons plants, rye, eral-griss and buckwheat are prohably the
wost commonly employed.

Considerable humus and plant food is added to the soil for an
eusting erop by simply turning under a good grass sad, or a cow-
pew, sovhean or velvel hean stubble, but it deves not compare with
that added when the whoele plant is turned under. The question
for the grower to decide is whether it is more profituble to harvest
the erop for hay, with the 1dea of feeding it to livestock and return
ing the manure to the land, than (o tury it okl under,  The problem
vesolves itself into whether the grower has the livestock Lo which
io fred the crop; if he has and is « gond feeder it is probably more
profitable to add the fertility to the laed in the form of manure
provided the manure is well cared for prior to its application to
the soil.  Fxperiments bave demonstraled that more plant food is
added to the svil when the crop is allowed to reach a fair stage
of maturity hefore turning it nuder.  This s compuralle to what
has been learned, regarding the hest stage at which to cut silage
vorn in order to get the maxirmm feeding value out of it.
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Van Slyke (lLc. p. 536) gives the following data relative to
the average fertilizing constituents in various leguminous crops.
A comparision of this data on vowpeas as presented in the following
table, with that published by the Alabama,® New Jersey,® and Soulh
Carolina* stations shows a rather marked difference in results par-
ticularly in the case of the Alabama and Bouth Carolina data.

Whether these differences were due to heavier yiclds of cowpeas
or to variations in method of making analysis is not quite clear.
A careful stndy of the data as a whole, cannot {ail to impress the
reader with the importance of employing legumineous cover crops
in regiong where they can be successfully grown; or in using clover

Comparison of Cowpea Annlysis,

Nitrogen _l-‘ro.!blmrio Acid Patash
Van Slvke 5440  lhs 140 Ihs, 540 lbs,
Alabama Station 123.27 1bs. 45.95 1ha 101.9 lba,
New Jersoy Station 74.8  lhs, 1898 Iba. 548 lbs,
South Carolina Station 2035.0 1ba 330 Ihs. 155.0 1bs,
Average 143 Jbs. 270 Ibs. 014 Iha.

or alfalfa in the rotation system in northern sections for the en-
richment of the soil. ‘There are also other advantages from the nse
of green manures, or even in turping under the stubble of legum-
inous crops, quite apart from their fertilizing elemenis. The two
most important benefits are those of the improvement of the phys-
ical character of the soil by increasing its porosity, and at the same
time hnparting to it a greater water holding and absorptive capa-
city. It also insures greater bacterial activity on the part of the
soil flora particularly of the pitrifying crganisms.

Farm Manures.—The composition of farm maunures is ex-
tremely varinble, hecause it is entirely dependent upon the nature
of the manure, that is, whether horse, cow, hog or sheep manure,
how the animals were fed that produced it, and the amount of care
exercised 1o conserving their liquid and solid excrement, Van
Slyke (l.c. p. 289) gives the following data regarding the percent-
ages of plant food constituents in mixed farm manures. Assmmning
the average analysis to fairly represent the composition of a reason-
ably good grade of farm manure, the application of ten tons per
acre would, thepretically, add 100 pounds of nitrogen, 50 pounds of
phosphoric acid, and 100 pounds of potash. These amounts are
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largely in excess of the plant food requirements of a 200-bushel
crop of potatoes.

It must be remembered, however, that only one-third to one-
half or more of the plant food clements in farm mannres are
available to the crop to which it i¢ applied. In view, thercfore.
of the rather nubalanced plant food constituents of Inrm manure,
that is, the relatively low phosphoric acid and high nitrogen content
of well preserved manures, it i8 really more ceconomical to supple-
ment the manure with a commercinl fertilizer rich in phesphoric
acid and low in nitrogen. An application of ten tons of manure
per acre before plowing the land and 600 pounds of a 2-8-2 fer-
tilizer, that is, 2 per cent of nitrogen, $ per cent of phosphoric
acid, and 2 per cent of potash, at the time of plauting should give

Compasition of Farm Manurcs.

Nitrogen TPhaosphurin neid Potazh
jor vent,  lbs, per ccnt. lba, per cenl. Ibs.
Lowest analysis 04 3 0.2 4 04 R
Hiphest analysis {8 T (1] L] Q.8 16
Average analysis 0.3 10 29 5 G35 10

good results. 'This would add 12 pounds each of nitrogen and
potash and 48 pounds of phosphoric acid or a total, ineluding that
contained in the ten tons of manure, of 112 pounds of nitrogen,
98 ponnds of phosphoric aeid, and 112 pounde of potash, While
these amounts are not equal in phosphoric acid to a ton application
of a 4-8-4 fertilizer, they contain more nitrogen and potash.

Manure Causing Scab.~—~Where entire dependence is to be
placed on farm manures to produce a crop of potatoes, it is usnally
preferable to apply the manure to the preceding crop or, in the case
of clover, after the first crop has heen cut, to he turned under
with the seeond erop of clover in the late summer or early aulumn,
This is advisable in order to aveid danger of loss from common
scab infection, which, if present in the soil, is almost certain to
cause more injury to the potato tubers than if manure were
not nged.

Commercial Fertilizers.—The use of commereial fertilizers in
potato production is an almost universal practice throughout the
Atlantic Coastal Plain section of the {'nited States and throughout
the greater part of New England. They are not used extensively
in New York State outside of Twong Island. Their use is by no
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weang commaon in the Middle West or Northwest, though it is
probable that in many sections they conlil he ewmployed with prolit.
In the early irucking regions in fhe Nonth the growers vse a fer-
tilizer containivg a ligher percentage of niteogen than those in the
late or main erop loenlities.  This is primarily due to the fact that
they are desirous of forcing a quick growth of the plant in order
ta hasten the harvesting of the erop. A formula used rather ex-
tensively in the Narlolk tracking section is one ihat analyzes 7
per cent ammonia, 3 per cent phosphoric aeid, aud 4 16 6 per cent
of potash. .\ favorite formula at the present time in Areostook
County, Maine, Is one earrying 4 per eent ammonin, § per cent
phosphoric acid and L per vent of potash, 4 5-8-7 iz also used
quite extensively.  When Germany placed an embargo on potash,
the Maine potato grower wus using o fertilizer containing 8 to
P prer cent of potashz hut with its sharp advance in prive, and a
very Hmited sapply on hand, the tertilizer manetacturer found it
impozssible to offer goods contatning over 3 per cent ol potash;
and anly a very limited amount containing & per cent potash was
obtzinable at any price. .\ large percentage of the fertilizers,
offered by the trade in 1936, vontained no potach whatever, and cue
of the favorite no-potash [ertilizers was one thal analyzed 5-10-0,
[t waus thonght by the manufaeturers, as well as the growers, that
by increasing the percentages of nitrogen and pliosphoric acid it
wotild in a measure overcome the lack of potash.  As a matter of
{fuct, it had the opposite resnll in mavy instanees; it had a tendency
to indeee an unhealthy condition in the plant, which, on the Was
hurn loam soils of Aroostook County, Maine, soon developed well
warked cases of potash starvation, acvompanied by the prenurore
death of the phant. There is every indication that tubers produced
on soil so deficient in available potash as Lo develop well warked
cases aff potash starvation iu the growing plants, are not as suitable
for seod pmrposes as ave those that were grown on soil in which
there was a snificient supply of this clement.

Amount of Commercial Fertilizer to Apply.—Iu most of the
Atlantie Coastal Thiin region the track growers use all the way
{rom 1300 to 2300 pounds per acre. The same mnounts are used
in Northern Maine.  In the other New Tngland States the amount
varies rther widely, say from 800 to 1800 pounds with an occasional
grower using a ton. In Western New York from 600 te 1200
pounds represent the average range of applications where eommer-
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cial fertilizers are used at all. The same stalewent witl apply
to Michigan, Wiseonsin, aud Minesota,  The use of commercial
fertilizers are compmreatively unknown west of the Mississinpi,
except in the southwestern stales such as Louitetana, Texas, and
Oklahomi.  In 1hese stales cotton =eed meal has been the chief
souree ol nitragen.,

Fig. 10 —Diztributing the second application of Ffertilizer with the potace plunter
from which the plow and coveringg disky have been rermaved,  Aroostook County, Me,

The limiting factor in the use ol commereial fertilizers in any
commmunity s that of the benefits «lerived from their wse rather
than their cost.  \s Jong as the increase in yield due to the applica-
iion of commercial fertilizers is more thun suflicieut to offset theiy
cost, the grower should make use of them Tt is; of eourse,
desirable 1o determine by experimentation just what element or
elements are Jacking in the soil, hefare engaging v any extensive
nse of commercial fertilizers.

Method of Application.—Tarm manures may he broadeasted
on the land by hand or with & manure spreader. either before or
after the land is plowed. Some growers prefer to plow the munure
under while others favor its application to the plowed land, When

3
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the and is plowed in the fall and it is not of a leachy nature, it
is believad {hat better results will be secured by Lurning the manure
under.  When jt is applied in the spring to cither falt- or spring-
plowed Iand, the applivation shouwld he made hefore it is disked.
In other words, to secure the best results from the manure it is
necessary to have it thoroughly incorporated with the =oil. Farm
munures should not be applied to laud known fo be infested with
the potato scab organiem, as it is almost certain to increase the
number of infected tubers. On such soils it is preferable to apply
the manure to the preceding crop. There is less likelihood of

F16. 11. —Brosdeasting the second application of fertilizer. Aroostook County, Me.

injury Lo the tubers when the manure iz applied to land in the late
swniner or earty autumn and then plowed under.

In the case of commercial fertilizers, the meihod of application
varies with the cultural practices followed in planting the crop.

Where the horse-drawn autoinatic or semi-automatic potata
planters are used, they are generally equipped with a fertilizer dis-
tributing attachment which opens np a shallow furrow and drops
the fertilizer, which, in turn, is mixed with the soil by ithe plow
immediately in the rear of the fertilizer dropping tule, which opens
u slightly deeper furrow for the reception of the seed picces that are
dropped immediately behind it. Tu New Jersey, Tong Island, N.Y.,
and Maine it is enstomary to apply the full amounnl of fertilizer
when planting the crop. A few growers, however, prefer o make a
second application, Generally these are growers who apply over
a ton per acre to the crop. Such growers usually apply
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about 1500 pounds per acre at the time of planting, and make the
second application of {rom 500 to 1000 pounds over the row, just
as the plants are about to push through the surtace of the ground.
"Fhis is usually done with the »lanier by removing the plow and
covering attachment (Fig, 10), The fertilizer is either lightly
harrowed in, or is covered over with soil. In some few instances
a lime distributor is used in making the second application
(Fig. 11}. This broadeasts the feriilizer whiel is then cultivated
into the soil,

In the South where the horse-drawn potato planter is not axten-

Fta, 12~Applying fertilizer with a 3-row Fir. 13.—Mlixing fertilizer in soil with
distributor, one-horse cultivator, Deep Creek, Va.

sively used, or, if employed, does not have a fertilizer distributing
attachment, the common pruactice s to openr furrows with a one
or {iwo-horse turning plow or a middle buster, and then sow the
fertilizer in the furrow by means of a three or four-row fertilizer
distributor, (Fig., 12) or with a oue-row drill. The fertilizer
i¢ mixed with the soil by runuing a one-horse cultivator through
the furrow (Fig. 13), The cultivator, when used for this purpose,
i made as narrow as possible. In some sections, particularly
in the Norfollk disirict, the growers make two applications in
the furrow prior to planting. Both are made in the manner des-
cribed ; the first being applied a week or ten days in advance of
planting, and the second just before the seed is deopped. The
growers have a theory that the earlier application wndergoes cer-
tain chemical changes in the soil, which render its plant food more
readily available to the potato plant when it Legins to push out
itz roots in quest of food. It has seemed to the writer that this
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peactive has at leasi one disadvautage in that, when heavy rains
oveur between tle time of its anplication and the planting of the
soedl, 4 large portion of the soluble plant Jood is washed away.
Later applications are {requently made by iLhe Soutlern truck
srvowers.  These are referred to as side-dressings, so named hecause
the Jertilizer is disteibuted alang the side of the row after tlie
plants have attained some size.  This praciice s olten resorted to
after the plants bave received a check due 1o ¢old weather or a
drought, in order to stimulate a quick growih. The fertilizer is
oftentimes diztribated by landd, hut it may be applied with a one-
vow drill. When a side-lressing is applied, it is immediately
worked into the soil,

A suceessful grower in New York State broadeasis 1he major
portiom of his fertilizer application lefore second-plowing his po-
tatn land in the spring,  The reason given for this practice is that
it places the commerdial fertilizer several inches below ihe surface
ol the soil and, at the snme time, disteibutes it uniformly vver 1he
whule area, thus compelling or stimmiating the routs of the plant
to penetrate decper into 1he soil, as well as to send out their laterals
in all directions in guest of the plant food contained in the fer-
tilizer, Through the development of this extensive root system,
the plant is Letter able to withstand drought or other unlavorable
conditions and in eonsequence thereaf can be counted on to give a
hetter yield, one year with another, than will those having all iheir
plani [ood immediately Leneath or ahave fhem, as is the case when
the whole application s made in ihe drill yow. In the particalar
example just cited. the erop grown is a late one. 1t is doubilul
i1 such a practice would be desiralde in the growing of an early
crop, as eartiness of materity is the prime consideration.

QUESTIONS ON THE TEXT

- What is the grower’s problem as regards an ample fuod suppiy?
- How many ef the eighly or uwre chenieal elements now Known are
fonnd in plants?  Name them.
5. Which of the clements arve sonevally cousidered the essential ones?
1. Which are mest commaonly “ldeficient n your laral 1k?
4. What etement or elements are lacking in the Inter-Monntain section
of the United States?
. Tn general whit do {he soils of the norfheastern United States requieire?
What are the relative amcnnts of nitrogen, phosplioric acid aod potash
remuvedl by a2 200-hashel-per-acre crop of potatoes?
How wmuch nitrate of soda, 16 per cont acid phosphate, and muriate
of potash wonld be required to supply this losx to the s0il?
% What sonrees of plant foud way bhe use jv the enrichiment of his soil?

14—
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- Tlow does 1he nitroger, phos

. What supplementary fertil

. What
- What w
. What awount of commercial fertilizer is it advantageous to use?

- What s the probability of potato growers in the Middle West Lecow-

QUESTIONS SUGGEITED RY THE TEXT 37

Explain {he term “grecn uannring” awd give a conerete exsmiple of
ita use,

- Wiad, legunsinons and wochaauuinens evops are owst generadly used

for the enrvichment of the soil?

- What stuge of madurity should i erop reach before tneniug it nmier

in order to geenre & maxtmnm amuonnt of henedit ?

tharie acid. and potash conteat of an
alfaifa crop compare with that of the other legimminens vrops
mentioned in the legnme table?

. What 15 the average perceniage content of nitrogen, ])‘w:.phorn- acid,

and potaxh of a reasonably good grade of fanm wmaun

. How many peunds of each would e “added by an z\pp]natwu of ten

! ‘of manre per acre?

- Wlat proportion of the planl foud elements in farm manures are

aviilahle to the crop to which it is applied ?

ng ntlerial is it advisable tn use in con-
nectinn with farm mannres io sectivus where the mineral clements
are lacking?

. Where entive dependence is to he placed on farm wannees, when are

they Lest applied?  Give reaxon.

. Why does the senthern potate grower use o different grade of vom-

wmerciat fertilizer from that of the vorthern growert

. What fertilizer Jormula ts swsed cather extensively i the Nuorfolk

king seetion?
faverite forhuele
as the result of uws

Arcostook Conety, JMaine?
a no-polash fertilizer?

ing large nsers of coonnercind fertilizers?

. What 32 e best way of deternining whal plant foed clements are

Jacking in any particnlar seil?

26. Are there any disadvantages in {he wse of fanuyard mannres?  Give

reasons,

7. How may the possibility of injury from common scab he avoided 7
- How are commervinl e

cers usnally applied to the Jand in the
North? Tn the Soth?

L What §s the theory involved in applying a part of the fertilizer some

days in advanee of planting 1he orop

. What is meant by a side-dressing?  How is it applied?

QUESTIONS SUGGESTED BY THE TEXT

. What ameunts oi farm wanure are applied to potato fields Ly Jocul

Towers?

. What Jegne erops arve commondy  tmed  under for local erops

of potatoes?

b (-1Iu|]|!,u ihe amomnts of the three fertilizing cemstilbents applied

MLe Jrower.

ways ny

hie
R \\110.1 felhluor formunlas are nzed Ly local arowers?
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CITAPTER VI
‘ CROP ROTATION

Necessity of Crop Rotation.—.\ system of agriculture which
is nol based on a definite rotation of crops can hardly be regarded
as measuting up to medern agricultural teachingz. The theory
on which crop rolation iz based is ibat of conserving the natural
fertility of the soil by maintaining a proper balance between its
wineral clements, sustaiving or inercasing the lumus content,
thereby improving its physienl condition and, at the same time,
restraining the development of injurious fungous and insect pests.
Bolley' has recently demonstraied that the constantly diminishing
wheat vield in the Middle West is not so much due to a depletion
of soil fertility as to the cumulative eflect of constantly inereasing
soil infection by [ungi preving upon the roots of the growing wheat
plants,  He has alse found that a rotation ol crops on these lunds
has served to give inereased wheat yields, when {his eercal followed
other erops such as corn, oats or potatoes, in the rotation scheme.

Systems of Crop Rotations.—At the present time, compara-
tively few American polalo growers praetise a definile erop rota-
tion system, whereby hut one erop of potatoes is grown during the
rolation.  For example, in the far-famed Arcostook County in
northern Maine, where the potato may be said to he the only cash
crop grown by a majority of the farmers, it is generally undersiood
that a three year rotation is practised. Theoretically, the rotalion
is: potatoes the first year, oats seeded with elover awd {tmothy the
second, and a clover crop the third year. The clover rowen, or
second crop clover, is plowed under in the late summer or early
autumn for the ensuing potato crop,  As a matter of fact, however,
comparatively few Arocostook farmers adhere to tlis rotation, A
large proportion of them take two, three, or aven more potalo crops
in soecession before the land is seeded down. This is particu-
larly true on land which is especially well adapted to potatoes.
Fields have heen noted during the past two seasons that were pro-
ducing their ninth consecutive crop of polatoes, Such extreme
cases of cropping are, of course, comparatively rare; but the taking
of two or three erops in succession is quite common, On the other
hand, however, here and there may he noted a grower who is
adhering io a well-defined system of erop rotation. The author
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ha¢ in mind one parly who for years has heen practising a five year
rolation system, allowing the land to remain in grass three years,
instend of one. On this farm ffly acres of polatoes are grown
annually. 1t is hardly vecessary to say that, unrder this system of
cropping, profitable yiekls of high class potatoes are being secured.

Interplanting.—In the trueking regions of the Atlaniic sea-

Fi6, 14.—DPotaroes interplanted wath corn.

board, from New Jersey to Florida, a peculiar system of cropping
is in vogue.

In Florida, for example, the potato crop is planted from the
laiter part of December to the middle of February, and js harvested
from the latter part ¢f Maxch to the latter part of May. The land
is very frequently pliuted to corn, and oceasionally to sugar ecane,
some time in advance of larvestiug the potate crop. In the rcase
of {he corn, the planting is usually done with a one-horse planter,
so constructed that the seed dropping attachment is set to one side
of the center, which permits the drilling in of the corn on tle side
of the potato ridge (Iig. 14). When the harvesting of the potatoes
is delayed by unseasomable weather, or by unfavorable prices, the
corn plants (requently attain a height ol ¢ix to twelve or more
inches before the potatoes ave removed (Fig. 15).
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In such instances, of course, 2nd in fact in all cases where the
sitles of the potato ridges are planted with corn, the harvesting of
the crop is very largely done by hand. By exercising a reasonahle
degree of care it is possible, by using a small one- ]mrse tnrning
pow, to plow out the potatoes,  This maierially reduees the hand
work and effecls a considerable saving in lahor cost,

The sugar cane ruttings are nsnally embeddrd near the hottom
ol the furrow, aud are sufliciently removed from the potato plants
to allow the use of a potato digger,

Annual Crop After Potatoes.—\Where mterplanting iz not
practised, the land muy be planied to corn es sedn as the potatoes

15, 15.—A newly larvested putato field showing size of entn plants, Ordivarily it is
not econside: r\d desirabic to bave the in‘ererop su (ar advanced Lefore the potato crop iy re-
woved,  Hastings, Fla.

are out of the ground ; or the sced is dropped n the furrow helween
the rows prior to digging. The eperation of harvesting the erop
covers the corts, Or it may be seeded 1o crab-grass and allowed to
produee a crop of hay, When planted to corn, cowpeas are very
frequently sowed among the corn at the time it receives its final
cultivation,  The cowpeas make a fair growth of vine, conserve
and acenmnlate nitrogen in the soil, and at the same time provide
a considerable quantity of vegetalle matter to be plowed under
{or the next season’s crop of potatees, or it may Le made into hay.
Or most of the polato furms aronnd Hastings, Fla.. a vrop of early
potatoes is produced every seasou, with seemingly little, i{ any,
deleterious resulis, where intelligeut care is given to the preparation
o7 the land and the care of the erop.
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What has heen said vegarding Florida eowditions avplies ulivost
equally well to the Charleston, 8. C., district. That is, the potato
crop 13 followed by corn, cowpeas, colion, or hay.

Strawberries with Potatoes,—In the Norlolk and Fastern
Shore trucking regions of Virginia and Maryland, various rota-
tion and intereropping metheds are parswed.  One rotatiou, fre-
quently observed by the writer, is that of interplanting the potato
field with strawberry plants. When this practice is followed, the
potato tows are spiaced from four io five feet apart, the yonng
strawberry plants being set between the rows (Fig. 16). In this

Fls. 16.—Strawberry rows five feet apart interplanted with patatues. Narfolk, Va.

way a partial erop of potatocs iz secnred while the berry plants
are becoming established. _\uother way is to interplant with string
beans, or with corn, when an early crop is desived.  Where the
potate crop is the sole occupant of the land during its growing
period, it may be followed with a crop of cowpeas, soyheans, millet,
or corn. Oeeasionally a second crop of potatoes may be grown.
It is mot an infrequent practice ta grow potatoes two or ihree
vears in snccession ou the same land,  There 35 no distinetive crop
rotation syvslem between which might be said to apply to this
{rucking scction.

Potatoes Centinuously.—In addressing an auwdience of potata
growers in the Louisville, Rentucky, distriet some time ago, the
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aathar was greatly surprised to have a gentleman arise at the close
of the meeling and make the statement that le had been annmally
removing twe crops of potatoes from Jand that has heen devoted
to this svstem of cropping, to his actual knowledge, for 33 years.
He, [urthermare, stated tha: he had heen unable to detect any
diminulion in the crop, and was even inclined to helieve that
better yields were heing secured now than formerly. Fortunately,
such severe cropping is extremely rare. Tt is a common practice
in that section, however, to repeatedly grow one crop of potatoes
Per year on the same piece of ground. Such a practice ean hardly
he regarded as a wise policy to pursue on any soil or in any locality.

Potatoes After Alfalfa—Tn the Weslern potato producing
centres, such as the Greeley and Carbomdale distriets in Colorado,
w fairly definite crop rotation systemr is followed, TFor example,
in the Greelay section potatoes are usually planted on an alfalfa
sl land.  When potato production was at ils zenith in this locality,
potaioes {requenily followed potatoes for fwo or fhree years in
suceession, At presenl sugar beets may allermate with potatocs,
after which one or two grain crops follow before seeding it back
to allalfa, in which crop it may remain from three fa four years.
Seme growers secure two ¢rops of potatoes in the rotation scheme;
the first being grown on alfulfa sod, after which a erop of grain
follows and then a second crop of polatoes. When potatoes {ollow
piatoes, the second crop from alfalfa sod is frequently better than
the first one. These results are obtained only when the land is
reasonably free from infecticus diseaszes that prey wpon the po-
tate plant.

At the Greeley Experiment Station, operated conjointly by the
United States Deparlment of Agriculture, the Weld Connty Com-
missioners and the Colorado State Experiment Station, a definite
four year crop rolation hus heen estaldished, in which potatoes are
grown on alfalfa sod, followed the next season by oats seeded wich
alfalla, the oats serving us 4 nurse crop, and indirecily returning
a fair yield of grain; altalfa is grown the following twao seasons.
The same ratation has been established al ihe Jerome Experiment
Station, Jerome, Idaho, which is heing operated by the United
States Department of Agriculture.

In the Carbondale district a very similar system of crop rota-
tion is in vogue, excepl that sugar beots arc not grown in that
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region. The general practice is to take two crops of potutoes
in succesaton.

Potato-Barley Rotation.—In the “tule” lands of the Sacra-
mento and San Joaguin della, regions where polatoes have heen
the chief meney crop for a number of years, the conmon practice
is to lake two or three polato erops in succession, followed by a
crop of Dbarley, and then Lack to potataes for another two years.
The rosult of sech a system of crop rotation has been to so thor-
oughly infect the soil with potato diseases as to make the erop, in
many iustances, an unprofitable one to grow,

No Uniform Rotation.—From ihe foregoing statements, it
is evident that there is no general and well-defined system of erop
rotation that is rigidly adliered to in any of the large polato grow-
ing centres, The desirability of rotating crops is well understood,
Lut the temptation to grow a mouney crop as often as possible is
great; so thal the ultimate benefits acerning from the practice of
a sane crop rotation syatem, ave often sacrifived to the prospect
nf immediate gain.

A potalo crop rotation sysiem suitable to each potato producing
=ection could casily be adopted if the growers desired.

The three-year system, supposedly practizsed by the Maine
potalo growers, is probably as desirable as could be devised for
that section.  As a rule, a good clover stand is easily secured; and
the crop grows luxuriauily, so it affords a cheap source of plant
food and serves to maintain and even inerease the humus content of
the soil, thereby keeping it in gaod physical condition.

Alfalfa in the Rotation —Where alfaliz can be grown ag suc-
cessfully or more so Lthan clover, it should be substituted for it,
aad at least a four year rotation adopted. Tt may be thui, where
it seems desirable to allow the land to remain in alfalfa three or
four years, two crops of potatoes may be permissible in the rotation
by growing a crop of grain heiween then.

The following rotations are suggested for alfalfa growing
sections :

L. st year, potatoes ou alfaifa sod; 2nd year, oats, wheat or
barley seeded with alfalfa; 3rd and 4th years, alfalfu.

Tl 1sl year, potatoes on alialta s0d; 2nd year, wheat; 3rd
year, potatoes; 4th year, oats or barley seeded with aitaifa; 5th,
6th and Tth vears, alfalfa.
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For clover growing sections where alfalfa dors not sueered,
two rotalions ave heve given:

I, Ist year, potatees on clover sod: 204 year, oais or barley,
seetled dawn with vlover, timothy and red tap; 3rd year, hay.

[T, 1st year, potatoes on clover sad; 2nd year. oats or barley,
seeded with clover, timothy, blnegrass and redtap: 3rd aml b
years, liay.

In the trucking sections of the South the diversity of crops
arown, and the fact thet two or three truck crops may be grown
airnually, makes the task of devisivg a suitalile erap rotation gystem
an exiremely perplexing one. Where carcful attention is given
to the plowing voder of cover erops, polatoes may follow potatoes
vear after year, with apparently little, if woy, diminution in yicld
or in quality. Ou the other hand, a safer and sauer plan to {follow
wonld Lie nol to grow potatoes oftener than once in two years;
always planuing to turn under some cover crop for the ensning
crap of potatoes.

QUESTIONS ON THE TEXT

1. U what iz the theory of erop rolation based?

. What has Boiley demonstrated tn he one of the rensons at kasl, for
the cunstnuhh’ dimiuishing wheat yield in the Middle West?

I What crop votation is sum\osrd to le followed by the Aroostook,
\hmw, putate grower!?

4. What ix the anetual pmctlco of a large ma]orlt\ of the Maine growers?
5. What system of erop rotation is followed ‘in Florida 7
i, What iv the sysiemn of crop rotiation practised in the trucking regions

of Virgintn and Maryland ?
. What rotatiom is practised in the Louisvitle, Kentucky, distciet ?
. What is the practive in Colorada and other western siaies?
. What is the erop rotation sysiem followed at the Greeley and Carvlwnie
dale Stations?
10 Give crop rettion system followed in the lnLunwd “tule” lands of
the Sacramento and San Joaquin della regions of California.
11, What erop rolation syslem is {hought most destruhle far the Maine
potato grower?
12, What are (he relative values of eliver and aMalfa?
i, Clive four-yiar rotation swrgested with alfalia.
1+ Give seven-year rotation -nm'e\tvd with alfalfa.
I3t
16
1

=)

i €Give (hree-year rotation h!l{.fg(hl('i‘ with chover,

5. (ive four-veur rodntion suggested with clover.

7. What pro]ﬂem\ cunfront o2 in devisthy an acceptable crop rotatien
s¥stenr for 1he sontbern grower?
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QUESTIONS SUGGESTED BY THE TEXT

1. Give the most conmon ratation by loeal potato growers,

2. Whut is the next most common?  Give any other rotation in use.
3. Compare and criticise these ratations.

1. Deseribe any interplanting with pofatoes which yon have seem

.

. What bad eflecls have local growers had from too continueus cropping
of the same soi] with potatoes?
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CILAPTER VIT

VARIETIES TO GROW, KIND AND AMOUNT OF
SEED TO USE, AND PLANTING METHODS

Choice of Varieties.—The first question to decide in the pro-
duetion of a erop of polatocs is that of the variety to grow, A
variety showld be selected that is adapted to the region in which
it ig to he grown. As a rule varielal adaptations are now fairly
well recognized in most large polato producing centers or districts.
Il the erop te be produced is intended to supply an early market
it will, of course, necessitate the choice of an early variety. The
choice of a variety must, therefore, be governed by its adaptability
to its enviroument, and the season of the year in which it js to he
marketed. There is oue other consideration in the choice of a
variety, and that is whether it is to be grown for seed or for table
purposes and whether the tuber is rough or smooth (Fig. 1%).
The leading commercial varieties of potatoes are rather few in
number compared with the long list of varieties or varietal names
catalogued by the seedsmen of this country. The following list
is believed to include all the varieties of strictly commer-
cial importance,

Early Varieties Medivm or late moturing varichies

Irish Cobbler Rurbank Pearl|

Triumph Russet Burhank  McCormick

Early Ohio Rural Perfect Peachblow (Red MeClnre)
Spaulding No. 4  Russct Rural Brown Beauty

Green Mountain  American Giant
Chas. Downing {(Idahe Rural}

To this number might be added a supplementary list of
yarieties, such as the Early Rose, Beauty of Helron, White Rose,
and Up-to-date.

As the above varieties, with but lwo or three exceptions, are
disenssed in more or less detail in Chapter XXTJ, further elabora-
tion is unnecessary, beyond saying thai it should be understood
that the Green Mountain, Rural, Burbank, cte., include the various
memnbers of the gronps they represent. The Brown Beauty is
evidently a variety of Bunglish origin as yet unidentified. Tt is the
leading variety grown in the San Luis Valley district in Colorada

46
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where i% is very popular, The White Rose iz a popular vamety
in certain sections of California. A variety masquerading under
the name of the Oregon White Rose, and another under the name
of British Queen have hecome popular in western Oregon and cer-
tain localitics in California, The fwo varicties seem to be identical
and buth are improperly named. Our own obscrvations lead us to
believe that they belong lo the Up-to-Date group of potataes.

Fta. 17.—A uniforin lot of bigh gende Beed stock, grown on the Sweet ranch. Carbon-
dale, Col.

Kind of Seed to Use.- The imporiance of nsing good seed
potatoes can scarvely be overemphasized. The customary practice
of using what is lefi {from the season’s crop, after muarketing or
consuming the best of it, must be discontinued if the present quality
and yield of the potato is to be materially improved or inereased.
It is as useless for the potate grower to expect maximum yields
from inferior seed stock, as for the dairyman te hape to develnp
a superior milking strain from scrub stock.  Nature does nol work
in thal way.

Good Seed Defined—(iood seed may be described as siock



Fin, 18 —Righ grade immature perfect Peaahblow sced stk grown an the Sweet ranch, Curbondule, Col.
Courtesy of L. D. Sweet,

A degireble gize 0 plant whoie,
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that is pure with respect to the variety; thal has been produced
by lLealihy, vigorous, heavy-yielding plants grown under favornble
chimadic conditions: that is somewhai hmmature, reasonably wni-
form in size amd shape (Figs, 18 to 21}, and firm and sound, with
the first sprouts heginning to develop al planting time. Seed of
thiz characler is now procurable in somewhat limited quantities
from growers who Lave recenily hegun o speeirlize in 2eed produc-
tion in Maine, Vermoni, New York, New Jersey, Maryland, West

Fra. 10 —Sced tubers showing desirable stage of kermination; first sprouts juat pushing out.

Virginia, Michigan, Wisconsin, Minnesota, Nebraska, Calorado,
Ldaho, Oregon, Washington, and California. In all of these states
provizion lhus heen made for the inspection and certification of
the seed stack of growers who have made proper application for
=uch inspection service, and whose fields and {lie crop harvested
from same have Leen found to frlfil the inspeciion requirements.
As yet, the amount of seed available in {hese various siates rep-
resents but a small fraction of that vequired for planting the tolat
acteage of the state or the country as a whole.

Certified seed necessarily comnands a consilerable premium
over that which has not been inspecied, ut the extra cost of the

4
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Fia. 20—Drceirable Triehk Cohhler weed potatoes, Seed etock of this siee and ehape from heaithy and praductive plapta can be depended
upon to give satis(nctory yields.

L
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seed s slight as compared to the increased sields which may he
expecied from the use of good seed and the crop insuravce which
it affords,

Seed disinfection is discussed in the chapter on disenses.

Greening and Germinating or Sprouting Seed.—The practice
of greening and gecminating sced potatoes Lefore plunting them,
in order to husten the development of marketahle tubers, is one
that is commonly eraployed by growers of early potatoes in Great
Britain and on the Continent, but is Nttle used by Ameriean
growers. The DBritish growers use a special sced tray or fiaf, con-

-

Fiu, 21.—Greened and well-geriuinated lrish Coblbler seed tuber, These sprouls are
about the right stage of developnient. Note how short and stubby they are.  Such aprouta
are lough and ure not easily broken off,
structed with corner posts from four to five inclies higher than the
sides, to which a narrow steip of board is nailed across the upper
end. This strip serves as & handle in lifting or moving the flats
and, when tiered one above another in the germinating room or
howse, provides an open spare between the flats. The dimension
of the tray i3 imuaterial, except that it sbould be of a convenient
size to handle, A tray having an outside dimension of 16 by 30
by 3 inches has been found by the writer to be very convenient to
handle (Fig. 22). Such a tray, when filled with malinm sized
tubers, will hold approximately fifty pounds. The primary object
of the flats iz to furnizsh a conveuient receptacle for the sclected
seed tubers, in which to expose them to light and sufficient heat
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to indnee slow growing hut vigorous terminal sprouts.  The {ubers
are plaved in the tlats with the seed end upperntost, with neually
but one layer to a llat. By placing the seed end uppermost il
tends to stimulate the development of strong sprouts from the bud
eye clusters, which, iy the presence of light, remain short and stubby
ancd are not easily broken ol (Fig, 21). Many of the MHaglish
growers place their seed in the trays in the autunmm or early winter.
Under favoralle conditions, a development similar to that shown
in figure 23 will be obtained in from Jour to eight weeks, depend-
ing on the season of the year in which they are placed in the trays,

¥ra. 22.—Ticrs of 1ix30x3 inch slat-bnttomed sced trays, vsed far storing small Java of

seedhng potataes. Huch travs arc suitable for germinating seed in the light.
Not all varieties respond alike to this trentment : in the Rural, for
instance, the only eves producing sprouts are usually those of the
seed el (Fig. 21) whereas in the case of the Green Mountain,
lateral eves are just as likely to starl inlo growth as the
terminal ones,

Where ehallow trays are not available it is possible to green anid
gerndoate the sced tuliers by spreading them out raiher thinly
on a floor or the ground, where they can he protected from frost
aml at tle same time he oxposed to light during the daytime.
By turning over the tubers every four or five days with 2 wonden
rake or a potalo scoap shovel, most of the tubers will he exposed
to the lighi during some portion of the germinating period. Two
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to fower weeks exposnre will nsualty be enough io stare germina-
tion sufficiently to enable the ohe wlo vuls the seed 1o =elect those
eyez that show an active growth.

The benefits derived from greening and germineling the seed
helore planting it are not coniined to the securing of a better stand
and a quicker maturily, but it is claimed that a heavier yield is
also ohtained, Greig® reports inereased yields from germinaled

Tie, 2. —True 10 type Peachblow seed potatovs, showwmg the master sprout, which e
the strungest sprout the potato cun produce, and i it is allowed to grow nvother sprout will
be gtarted, Courteey L. D, Sweol, Col.
over uugerminaled seed of from 34 to 39.5 bushels per acre.  Still
larger increases are mentioned® in which gains of from 61.G to
TLT bushels were obtained, The extent to which the sprouting
of sced potatoes ig practised in Great Britain can be judged from
the following item which appeared 1o the Agricultural Guzette,
volume 8%, p. 188, 1918, “I'he Food Controfler has decided, in
special circumstances, to grant Jicenses to dealerz to sell sprouted
seecl potatoes at a price not exveeding 30 shillings per ton in excess
of the price allowed for the same variety of unsprouted seel pota-
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toes” Some of ihe lurger Jersey Island polaio growers sprout.
hundreds of tous of seed potatoes cach vear,

In nerten, this methed of securing eartiness of anaturily of
the resultaut crop offers greater possililitics, in the writer’s judg-
ment, to the growers of the North than of the Nouth. The reason
for thix iz thal the sovnthern grower ordinarily plantz his early
potato ¢crap when the ground is cold, and while cool and even quite
irosty mights prevail,  Under these conditions the seed pieces are

¥re. 24.—An extansive root ia developed before the steres appears above ground.

slow in germinating, and it matiers litte whether they are spronted
before planting or not, beeause the nnspronted seed has ample time
to werminate and become well rooted before the upper layers of soil
are sufficiently warm to stimulate stem growth (Fig. 24). [t is,
of course, desiralle to have the seed exposed to light and heat a
week or two before planting; but it is questionable whether wnch
benefit is derived from a prolonged greening, such as is practised
Ly overseas growcrs.

Size of Seed Piece.—The question of size of seed picce and
whole vs, cut seed iz one that has engaged the allention of growers
and scientists for over a century and iz still not fully answered.
The supertority of whole over cut seed or of cut seed over whale
sced hus been repeatedly demonstrated for both; and a student
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of the literature of this subject soon arrives at a point where he
is convineed that the question of superiority of whole or of cut
seed is one of environment rather than of actual influence of seerl
piece. In general, the experimental evidence indicates rather
clearly that, within reasoval:le timits, the larger the size of the seed
piece used the larger will be the total yield. These vesulte are gen-
erally secnred, bowever, at the expense of size; that is a larger
percentage of the crop will he too small for table purposes.  This
is particatarly true with respect to whele seedd.

Relation of Size to Amount of Seed per Acre.—Ilurdenhury®
as a result of a review of the literature on size of sced piece,
con¢ludes that in many of the experiments, false concinsions have
been reached, throngl che neglect of the investigator to tuke into
acconut the amount ol seed used per acre.  Te illustrates his point
as follows: “In testz comparing the influence on yield of whole,
half, gearter, and eighth tabers; the results have generally favored
the whole tuber for seed, and it has been conctuiled that the larger
the seed piece planted, the greater the yictd ix likely ta he. lu
reality, eighe times as mnch seed has been used per acre when
whole seed has been wused as when eighth tubers are planted
...... Maost of these eaperiments luve, thevefore in reality not
shown that wlole lubers are o he preferred to eighth tubers,
provided the eighth tubers are planted enough closer in the row
to consume the =ame amount ol seed per acre as would he used
in case whole tubees were planted.”

In the main ITardenburg’s point iz well taken, Tt is a fact that
most of the experimental work that has heen done on size of seed
piece has not taken into account a study of the most economical
distance or spueing of the vavivus sizes of seed pieces in the row.
There i no question bot that mueh of the apparent superiorily
of large over small sizes of seed pieces has been due to the fact
that the spacing of the pieces in the row have more rearly ap-
proached the most economicat distance for the large sized seed
piece than of the smaller one.  For example, a study of three onnce
whole tubers with fhree ounce halved inbers, that is a one and a
half ounce seed piece, with the spacing in each instance sixteen
inches apart, does not aflord a fair basis of comparison; because
it is altogether probable that if the one and a huli ounce scod
pieces had lLeen spaced ten or twelve inches apart Lheir total yield
would have been much greater per acre than at sixteca inches apart.
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On the otlier hand, it is altogether likely that if the three-ounce
whote tubers hard heeu given the closer spacing, the yield of marke-
alle tubers would have heen materiatly deereased. A eareful study
of the right spacing to allow for ditferent sizes of sced pieces in
order to secure o nuximum yield of marketalle tuhers is needed
Tor cach of the leading commercial varicties, in order to furnish
4 vomparable basiz Tor rhe determination of the relative value of
whole vs, cut sced or large vs, small seed, regardless of whether it
is whole or cut,

4!’,- St e

o, 26, —Seed-matting hopper-hoxes with siationary knives greatly facjlitate the task
of preparing the seed for pluating, Courteay of Daniel Dean, Nirhnls, N. Y.

When such studies have been made, it is quite likely that it will
be found that teo large or too small seed pieces, whether they are
whole or ¢ut, are not economical to use; aod that the most desirable
size of sced pieee from the standpoint of net marketable yield will
involve the use of a much larger quantity of sced than is now
ordinarily cmployed.

Influence of Season.—It will alse be found that dilferent
seasonal conditious favorably or sdversely affect the' results secnred
from different sizes of pieces even withh proper spacing, For ex-
ample, maximun results from wlole tubers or from large sizes of
cut sead can only be vecured when there is sullicient available plant
fond and moisture in the soil to enable {he plants to develop the
tuliers they set to a narketable size. Tt s alvo equally cortain that
small sizes of seed pieces arve more likely to be injured by unfavor-
abl2 soil or weather conditions after planting. If the soil is too
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dry, many of the seed picces will fail to grow; and if it is too
wet and cold, il s obvious thal more of them wifl decay than of
the larger sizes of seed pieces, particularly il whole sced bas
lwen planted.  Negleot to take these and many other factars into
conzideration ltas led to nwnerous erroncows coneclusions relative
to the merits of darge and small sizes of seed piaces.

Size in Irrigated Regions.—It s helieved that iv the irrigated
regions of the West, where il is possible to supply the necessary

Fra. 2. — Cutting with stationary knife. The rutting edge of the blade should face in
the sume direction as the aperator. Boch banels are free to hzndle the tuber,

amounnt of moisiure, the use of wedium sizes of whole seed—say
from 2 to 4 onnces in weishi—of such varieties as the Rural New
Yorker Ne. 2 and the Ilusse! Burbark, will give betler vesults than
ent seed.  There is reason to believe that in the case of the Charles
Downing (Tdaho Ruzat) the nse of wlole seed will be found un-
desivable, on acconnt of its habit of producing more stems per given
weight of seed piece than the other two varietics, and alse to its
inherent tendenwy to set a larger number of tubers per slem. Tt
is apparent. therefore, that the variety itself is an important factor
in determining the best size of seed piece to use.
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General Practice Regarding Size,—Generally speaking, it is
advisable Lo nse a liheral size of sced piece, one weighing fron: oue
and a fourth to two ounces.  As a rule, this will contain from one
to three eves. A three-ounce tuber cut in two or & four-ounce cut
inte three pieces lins given very satisfuctory results. The )ist of
references on size of seed piece to wse is by ne wmeans a complete

o~ -

Frc, 27,—A 3ot of whusiahle knives atened in a frame reating an s alat erate, A aharp
blow from the woaadien mallet forces the tuber through thereby dividing ic as niany tines as
there ure blude sections covered.

one, but ic will serve to show the amount of interest shown in
this subject,

Cutting the Seed.—For the most part, seed potatoes are cut
Iy hand rather thao with automatic eutlers; but the scareity aml
high cost of lalor and the continual improvement of antomatic
sved-cutting implements are having a tendency to increase their
vse, even though they are 1ot as satisfactory as hand work, Thus
Jar, no automatic seed-potalo cuiler has been devised which is able
to distinguish between weak and strong eves or no eves at all;
hence there is hound to be a certain percentage of seed pieces which
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will not prodace plants, or it they do, they will be weak, On the
other hand, all seed picces that have been carefully cut by hand
will contain one or more strong eyes (Fig, 24).

A geed-cutting box or hopper such as that shown in figure 25
with stationary knife blade, or without the hopper ag shown in
figure 26, greatly minimizes the lahor of cutting seed, ‘Lhe home-
made device shown in figure 2%, if used by a carefu] operator, will

-
<

o

-
Fto. 25.—An 8% ounee Green Mouns Fra. 29,=—Firat step in cutting the 82{ ounce
tain tuber before cutling. tuber. Cut fram aeed to stem end.

give a low percentage of eyeless seed pieces. Figures 20 and 30
illustrate the process of cutting a large tuber (Fig. 28} into single
eve pieces. The tuber should be cut so as to make bloexy rather
than wedge-shape seed pisces (Fig, 30), The advantage of a blocky
seed ptece 3s that it is handled better in the planter, and is less
likely to dry out or to decay mn the ground if the weatlier conditions
are unfavorable.

When to Cut Seed.—As¢ a rule, sced potatoes are cut about as
required for planting; but when large acreages are to he planted
and lahor is scarce, it i3 often found more economieal, as well as
move convenient, lo eut the sced jn advance of the planting season.
One of the most noted examples of cutting seed constderably in
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advance that has come o the wriler’s altention, is the practice
ol the growers in the Louisviile, Kentueky district of cutling theie
seed potatoes, during December and Januvary, for not only their
spring crop hul the fall one as well.  In other words, part of the
December aud January ent seed ix planted in March or early April,
aud the balance weed for he second or fall evop in July., When

Fin 30.—¥inal reanlt in cuttine en 85 onnce tuber into as many cme-eye seed pieres
as possible.  Pieres at seed end have more than one eve.  Note blocky shape of seed pieces.
Averape weight of pieces is 34 of an onnce,

the zeed is eut considerably in advance of itz nse, care mmst be
exercised in handling the Ireshly eut material in order to avoid
injury {from overheating whiie it is curing.

Dusting Freshly Cut Seed.—The freshly cut seed handles
hetter if sprinkled ag cut with land plaster, atv-slaked lime, or
flowers of sulfur, These materials tend to dry the cut snrface,
aud lessen the danger from heating if the weather is warm and
the seed is not planted immediately.

Treatment of Seed.—The curing or drying vrocese is facili-
tated by the use of one of 1lie alizorbenis mentioned, and then plac-
ing the seed in sluteed erates ov spreading it out, in a thin layer,
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on the iloor of a frost-proot house, if in the winter season, turniug
it over once or Lwice during the Lrst twenty-four hours, and onve
during each of the following two days; after which the cut surfaces
are genevally dAry enough lo permit of lbeing stored in barrels,
sacks, or hins until needed for planting. Some growers prefer to
handle their seed in this manner rather than to cut it as needed,
claiining that they obtain much better results, Dut, whatever the
wethod adopted, the fmportant thing to remember is that, if the
weather is warm, freshly cut seed develons heat very rapidly and
that, under these conditions, its vitality is quickly injured. Many
a poor stand has Leen attributed to the poor quality of the seed
stock or to the hmperfecl oneration of the planter wheuw, in reality,
the real eause was due to improper handling of the cut seed.

Rate and Distance of Planting.—The rate or distauce ol
planting should be largely governed by the following [actors: (1}
the varinty grown; (2) the natural normal rainfall of the section,
and the moisture-holding capacity of the soil; (3) the supply of
available plant food it contains; and (4) the size of the seed piece
used. 1o some seclions in Furope early vacicties are frequently
planted in rows 24 inehes or less apart, with an 8-incl to 12-inch
spacing in the row, Similar close planting was noted wuear
Rimouski, Provinee of Quebec, Canada, in 1918, In thiz country the
rows are seldom less thue 30 inches apart and only oevasionally at
that distanee. As a rule such varieties as Trish Cobbler and Tri-
wnph are BPAc ed from 32 to 34 inches upm't Al from 8 to 12
inches apart in the row.

The following discussion on spacing is ilom Farmers” Rulle-
tin 106£: “ln Avoostook County, Maine, cacly varieties such as
the Irish Cobbler, Triumph, and Early Rose are usually planted
in rows 32 to 31 inches apart aud from 8 to 12 inches apart in
the row, The Green Monntain, which is the leading late variety
of that region, is planted in rows from 31 to 36 inches apart and
the plauts in the row, 10 to 14 inches aparl, depending on the size
of the seed piece nsed.”

The table in Bulletin 1064, shows the number of seed pieces
required for an acre when planied at different clistances. A study
of the data presented in this table show that the closest spacing,
30 by 8 inches, would require 26,136 seed pieces to the acre as
compared with 14,520 for a spacing of 36 by 12 inches, which is the
more common planting practice. The wider spacings ineluded
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in the table are not infrequently eucountered in the dry-farming
sections of the West, where the deficiency in moisture makes it
impossible to grow polatoes successfully at the distances usual in
the humid areas of the United States.

“A comparison of the two extremes in spacing shows 26,130
seed pieces in one and 3,630 in the other, the ratio between the two
heing 1 to ©.2; in other words, the number of seed pieces required
to plant an acre 30 by 8 inches apart would plant 7.2 acres 43
hy 36 inches apart.

Nunier of seeld pieces required to plant an uere of potetoes ab diffrrent
aparings.

r -

Pieces of potato sced reqwiced at steted spacing distansra (uymber)

epart $ inches | 1¢inches | [2inches [4inclies IGinvhes [ 1% inches | 24 iwehe: | 36inches

3 inches | 26,136 20,409 17,424 14,035 . 13,068 | 11616 8,712 5,508
32 inchea | 24,502 19,602 16,335 14,000 + 12,251 1+ 10,890 8,168 5,145
34 inches | 23,061 18,4490 135,374 13,178 . 11,531 ! 10,249 7687 5,125
30 inchey | 21,750 17.424 14,5206 12,446 | 10,800 0.450 7,260 1,840
42 inches | 13,669 14,935 12,416 10,668 9,334 8,297 6,223 4,140
48 inchea | 16,325 13,068 105800 9,334 | K168 7.260 5,445 3,630

Amount of Seed Required.—“The number of bushels of seed
employed in planting an scre of potatoes varies considerably in
different parts of the country. TRoughly stated, the quantity aclu-
ally used variez from 5 to 18 bushels per acre.  The average
quantity of seed planted per acre in the Tnited States was estimated
several years ago by the Bureau of Crop Estimates at 8.6 bushels.
Az a rule, the smaller quantities are used by the southern truck
grower, who is generally obliged to pay a high price for seed stock
on account of bhis distance fram the source of its production and
the season of the year at which he has to have it delivered, In
Arovstook County, Me., the common practice Is to plant from &
to & barrels of seed per acre, or from 823 to 800 pounds (13.7 lo
16.5 bushels).

In order ta afferd a ready rcference to the actual quantily of seed
required to plant an acre with seed pieces of definite weights at a
given distance between plants, the next table has heen prepared to
cover sced pieces ranging from half an ounee to two ounces in
weight, It will he noled that plantings made at close intervals
with seed pieces ranging from one and a quarter o two ounces
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Number of bushels of potatoes required 1o plant an acre at different

spacings with sced prives of various sizes.

Spucing of raws aod |
aved piceea
——
Raws 30 inchea apart:
S-jnch spaciog. ..
10-inch epacing. .
12-inch spacing. ..
14-inch wparing...
16-ineh Bpacing. - .
18-inch spacing.. .
24-inch spacing. . -
38-ineh spacioi.- . .
Hows 32 inchee apart:
$-inch apacing...
10-inch spucing. . .
12-inch apacing.. -
14-inch spocing.. -
16sinch spacing ..
15inch spaving . -
24-jueh opacma. o0

Raows 34 inches npnrt.
Svinch epucing. . .
10-ineh spacing
12-jpeh spacing ..
14«inch spacicg. .
16-inch wpucing. . .
13-inch epacing ..
21-inch spnl:ing.. .
3G-inch spacing .
Rowa 36 inclins aparL.
HS-inch wpacing. .
10-incli epacivg ..
12-inch spacing. ..
14-inch gpacing.. .
16-inch spacing. . .
1&-inch spacing. . .
24-inch spacing. ..
36-inch spacing ..
Rowa 42 inches spact:
13-inch eputing - .
24-inch spacing ..
3-inch spacing.. .
36-inch spncing. ..
ftows 48 inches upart!
1%-inch spacing...
24-inch spacing. ..
30-inch gpuving.. .
3G-inch spacitig. . .

Sced required, the average weight ‘al sead pieces used buing ax given

| 4 aunce

13.6
10.9
0.1
7.5
4.8
.0
4.5
3.0

(2.
!02

NBanos Yoo

TR D LS

3{ ource} 1 aunoe | 30,024, | 11, 0ze. | 17, 0z8.
§
20.4 27.2 340 0.8 7.6
19.3 21.8 7.3 32.6 ax1
13.6 18.2 22.7 27.2 31.8
1.7 15.6 14 | 233 27.2
10.2 12.6 170 | 204 238
9.1 121 15.1 [ 1N.2 7
6.4 9.1 11.9 136 15.9
1.5 6.0 7.5 1 .1 10.6
.1 25.5 31.9 33.3 447
15.3 .4 25.5 | an.a BT
12.4 17.0 213 | 256 g
.y 15,6 is2 : PTRI 23,4
9.6 12,8 16.10 | 19.2 22,14
8.5 11.3 H2ooano s
6.4 55 10.G 2.7 19
17 57 7. 8.5 wo
1.0 24.0 0.0 36.0 42.0
111 19,2 240 288 336
12.0 16.0 20.0 24.0 28.0
10.3 jER 17.1 20.5 200
9.0 12.0 130 18,0 210
8.0 10.7 13.3 16.0 18.7
.0 8.0 160 1z2.0 14.0
38 30 63 7.6 8.8
17.0 22.7 2%.4 34.0 39.7
13.6 15.1 22,7 27.2 3.7
11.3 15.1 18.0 22.7 20.5
9.7 13.¢ 16.2 19.4 227
8.5 11.3 14.2 17.0 198
7.6 10.1 12.6 (5] 17.6
57 74 2.5 113 13.2
a.8 5.0 6.3 7.6 8.4
6.7 B.G 10.8 130 5.1
4.1 6.5 8.1 0.7 1.3
3.4 3.2 8.5 78 4.1
32 4.3 54 6.5 7.6
4.7 9.3 113 13.2
4.2 7.1 8.5 9.9
3.4 o 6.8 71
2.8 4.7 5.7 6.0

| 2 ozs,

344
3.6
36.3
311
27.2
242
18.2
121

311
10.8
31,0
20.2
25.6
2.7
17.0
13

18.0
391
2.0
274
21.0
214
16,0
10.1

45.4
A6.3
0.2
25.9
22,7
20.2
15.1
10.1

17.3
13.0
10.4

KRG

15.1
1.3
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require quantities of seed very greatly in excess of those ordinarily
used.  On land well supplied withe oraune matter, au abundant
supply of available plaot food, and moisture, 1he use of 1y sized
picves ar whole tubers from one aue a hall to two ounces in weight
will usually prove a profituble investment.

“A safe general rule Lo follow in planting potatoes iz to in-
cvease or deerense the distanee hetween the rvows, as well as the
Lills, in actoedanee with the size of the sced piece used, the variety
grown, the fertility of the soil, its moisture-holding capacity, and
the average normal rainfall that may e expected when the plants
are developing their tubers. The
nearcer the soil and weather condi-
tians approwch the ideal, the larger
the seed piece and the closer the
pludieg.  Barly-maturing varieties
may bLe planted more losely than
the late-maturing sorts, because the
pMants, as a rule, de not grow
as large.

“A study of the tuble discloses the
tact thut the quantity of seed re-
quired for planting an acre of pota-
Loex with 2-ounve picees at 4 spacing
ol 30 by 8 inches s anore than 3¢
bushels,  When the snacing in the
hlunLml;‘;ﬁtghl;?‘li?ngéil:citﬁl.w(?;.l’[ uleRy is ('?‘ll'lb]@d, t]]llt iS, l)l}ld(-! 30

by 16 inches, only one-half this
quantity will he tequired.  Tr is believid {hat when sced pieces
averaging 2 ounces in weight are used, n spucing of 12 to 14 inches
may be expected to give letter results than 10 fo 12 inches. In
other words, the spacing of the plants u the row is to a4 darge extent
governed by the size of the seed pieve uxed.”

Planting Methods.—The seed picces iy he either planted by
hand or with a machine. i the South, where hand planting ix
mare generally practised than in the North, the usual practice is
tn open up a fayrow with @ one or two-lwrse plow or middle huster.
distribute and mix the lerlilizer in the [urrow, then drop the seeld
Ly hand {Fig. 31) and cover it with a plow.  In the tule lands of
the della sertions of the Nan Joaguin and Saermuento rivers noar
Ntockton, Caliluriia, seed is dropped by Jund in every other furrow
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as the land is Leing plowed ; while in certain parts of Michigan and
Wisconsin, and prebably other middle western stiates, xome growers
mark their tand in both directions with a sled or other horse-drawn
matker and tlien plant aud cover the seed with a hand potato
plauter (Fig. 32). It should be stated that in some New Tngland
soctions where bLut small acreages are grown the seed is deopped
i open Jurrows in much the same mamier as in the South,

Types of Planters.—I[lorse drawn machine plantirs are of two
general types, viz., the one-man or picker (Fig. 33), and the two-
man type (Fig. 31).  Tn the former, the seed pieces are picked up
by [orks attached to a re-
volving vertical disk which
passes throngh a compart-
went contaiving the cut
seed.  The seed picce thus
ket op by each fork s
drippel off s it passes
between  two  finger-like
atmul)mcnlts and falls into 00
the droppirg tube, Aceu-
racy in plunting is largely
dependent on the uniform-
ity iu size andl shape of the
seed pieves, Blocky shaped
Meces are mueh more sat-
is['z\cl.orily handled than at Spr::\;l ?\2—Plrmlmg potataes with hand plunters
wedge-shaped ones,

The Two-Mun Machine—In the operation of the two-man
planter the seedt pieces. in one type. are rajseld singly from the
hopper Ly a revolving cogoed wheel set at an angie, and deposited
in the pockets of a horizontally moving disk, which disclarges the
seed piece from each pocket s it passes over the dropping fube.
The accuracy of this muchine is dependent npon the ability of the
second man, who sits in the rear, o see thal each pocket has a seed
piece and to remove any extra pieces that may le in others (Fig.
34). With a good man ie the rear thiz machine will plant 100
per cent perfect; whereas with the picker type, i a fork failed to
get a seed piece in ils revolution througl the supply chamber, or
anolher fork spears two or more pieces, there is no one to correct
these mechanical errors.

§
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The Dicker Ilanter—The advauages of the picker type of
planter are: (1) that it only requires one man to uperate it; (2}
that, on wccount of its antomatic distribution of the seed, it is
possible 1o drive the horses somewhat faster, therehy planting a
larger acreage per day. lis disadvantage is that there is no one
to correct the mechanieal errors, such as have hbeen previ-
ously mentioned,

Fra. 33 —A 2-row picker type of planter,

The Two Machines Compared.—Many growers feel that the
slight innceuracies of the picker planter are not of suffieient con-
sequence Lo justify the additional cost of operating a two-man
planter.  Azsuming that the picker type ol planter drops the sced
pieces 95 per cent perfect aud that, as a result, the yield is cut, we
will say 3 per cent, is thix amount sufficient to pay for the exfra
man? The answer to smdh an inquiry is dependent wpon fwo
factors, (a) the yiel? produced; and (b) the price received for the
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crop. With a hundred bushel yield and a value of §1.00 per
bashel, the uet increase would be $3.00. As a two-man planter
should average under [air working conditions about 4 acres per
day, this would mean with present prices of lubor from 75 cents
to $1.00 extra cost per acve, but ag the picker planter will plaut,
on un average, more land per day than the twe-man planter, a
further charge should be made againat the latter. 1o the planting

K10, 81.—Twa-man type of planters,  Courtesy of Boateman Mig. Co., Grenloch, N. I,

of a 20-acre field of potutaes, let us azsume that it required + days
for the job with a picker planter and 5 days with a two-man planter,
and that the cost of operating the one is $7.00 per duy and $10.00
for the other. On this hasis, the actual cost of planting an acre
of potatoes with the picker iype is $1.40, as against $2.50 for the
iwo-man [lanter, or a differcnce of $1.10 per acre as an offset
against the 2 bushel increase in yield.

It must be conceded, however, that 100 bushels per acre is rather
a low yield, and thai a 85 per cent stand is probably too high to
represent a fair average., Suppose a yield of 200, 300, or 400
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Imsliels were obtained frin the picker-planted field; the profits
from the use of the extra man are at once more than deulled,
trebled, or gquadrapled beeanse the initinl cost of planting remains
the same; and the only additional eost is in the gathering, hauling
and wmarketing of {he extra bushels. Many flelds, however, will
uot show over M0 per cent stand, and, il the secd is not fairly
uniform in size and shape, the percentage of stand may be even

Fra. 35.—4 good stand of Trigh Cobbler potatoes. Arcostook County. Me., 1514,

less than this: thus we may have a much larger pereentage of
increase.  In explanation ol the calcnlation of a 3 per vent gain,
instead of & per cont on a 893 per ceul stand, it should be
stated that piants adjacent lo missing hills give an increased
yield; it has therefore heen thought desirable to only claim a GO
per cent inerease or 3 instead of 5 per cenl.

A Perfect Stand Desired. —The main, ontstanding object for
which the grower zhould sirive is that of securing as nearly a perfect
standl as it is possible to secure (Fig, 33).  Maximum yields cannot
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be produced when there is a la percentage of missing plants
(Fig. 36}, Carelessly cut sced pieces, hoproperly handled seed
r an imperfect planting machine all tend o redace yiehd.

Effect of Bad Handling of Seed—Door sesd iz often the
reselt of {njuries to the tubers through rough handling.  The prac
tive of muany seedsmen of shipping seed to their customers in sacks,
insteadd of heavy pasteboard or wooden packages, is often respousible
for much injury. This is well illustrated in fixures 3% to 39, in
which a suck and a pasteboard container are shown ag iz also the

Fto. 45, — 3 uoor stanil al patatasg due in large part to pone seed.  Jerome, Tda.

vondition of the stock as received fromn the express company. The
reader can readily draw his owu conelusions regarding the desira-
bility of the two lots of seed.

There is every reason to believe that the came relative difference
in the eondition of the sved wonld have been noted if the shipment
had Been made by parecl post.

QUESTIONS ON THE TEXT

L. Ts adaptation an mpoyiant emsideration i the selection of a vari-
ety? Why?

2. What ix said arding the Drown Beanty? Where is it grown?

3. Where is the Wh Rose grown?

4 Of what importance iz good seed? Defie good seed.

8. 1w it desirable to plant the coll stock? Give reasons.




Fig. 37, —An recelved from the seedsman,



Fic. 38.—Aa reccived from the secdsmsn, exeept that chie box bad
heen openedt after reccival

0:
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Fro, 33.—The lot un the Teft waa shipped in the aack, while thuse oo the right eame in
the pasteboard container.

SUORLHUIS ONILNVId
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18,
20,

al
22,

a
24

25

26,

28,

2,
30,

a

.12.

Lalb ot g

. Why is the Claales Downing unsnited for plant
» 1low are seed potatoes usoally ent?
. Should automatic citters he nsed? Why?

. Where are the wider spacings

QUESTIONS SUGGESTED BY TilE TEXT

- How aearly does the certified seed now produced supply the demand.
7. Deseribe the methed of greening or germinating xeed tubers, Cive

object.

- To what extent has the qnestion of size of seed picces hoen stwdiel
. Is whole seed soperior to ont seed?  Can yon give g reasont
. What shadd cor

itule a fair Jasis of comparison as to ihe relative

merits of different sizes of seed picces?

- What relation daes the supply of plant food and moisture luve to size

of sweed pieee?

- Where and mder what conditions may whole fehers e wsed for

seedd purposes ?

i whele?

With what is it desinible to dust freshly cut seed, as an alworhent 7

7. TTonw should the cut seed le {realed fo preserve ils vitality?
. What fuetors shonld govern the rate or distaiwee of planting?

What is the usual spacing in the United States?

At what distance are Irish Co'ilers and Triumphs uswully spaced

in Maine?

Whai. differeace is noied for the Green Mouwntain?

How many seed picces would it require to plant an acre if they wore
spaced 30 by § inches apart?

ractised?  Why?

How muny acres wendd the seed required fur the closest spacing
plant if nsed at the widest spucing?

What is The average amount of ceed wsed per acre in the United States?

What is {he average nmount nsed per acre in Maine?

27, Mow is the seed uxually planted?

In whal seetivns of the country is land planting still very largely
practised ?

Into what two elasses or (ypes are horse drawn planters divided?

Deseribe tle mechanical operation of ihe picker iy of planter. Give
advantages and disalvantages.

Deserile the operation of the twa.man planter.

What iz {he approximate cost of planting an acve of potatoes with a
one-row picker machine?  With w two-man type of planter?
What s the main outstanding objeet for which {he wrower shoubl

strive in planting lis crop? Ilow serured?

QUESTIONS SUGGESTED BY TIIE TEXT

What varieties of potatoes are wsed for carly planting in your region?
What ones are used for late planting?
What are the scurces of flhese seed potutoes?

. I carefn) selection practised Ly loeal growers? Or are vulls used

1y some for planting?

To what extent are wreening and aprouting practised locally?  For
whicli erop?

. (tive the Joeal pructices regarding sizes of seed ]il('{‘(‘i and methods of
cutting and trealing seed.
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. What are the conunon local melhods of planting? Give the distances?
. What types of wmachine planters have you observed? What results?

. What atands have you ohserved? Give percentages for best and poorest.
. Assign some of your veusons for poor stands observed,
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CHAPTER VIIT
THE CULTURAL CARE OF THE GROWING CROP

Systems of Culture.—There are two well recoguized systems
of potate culture in the United States eommonly known as the
ridge and level culture metbods, 1n the choice of either of the
systoms  the grower should he guided by his own cuviron-
mental conditions.

Ridge Cauldture—In the ridge culture method, ihe soil betweon
the rows is Joosened by some tillage implement, wsually a riding
cultivator (Fig. 40), and is then drawn or thrown up over or
around the plents by a winged or disk horse-hoe (Fig. 41). Iu the

Fir. 40. ~The carth is first loossned between the rows with 2 riding cuitivator, after
which il is mnu'ded aver the planta, before they have pashed throuch the surfare, with »
2-row wioged horae-haoe,

earlier stages of cultivatinn this process virtually consists in a
tearing down aml building np process.  The ridge culture wetliod
is very generally practised in Maine, portions of New York and
New Jersey, in the South, and i the irrigated regions of the West,
with the exception of the Delta lands in the Stockton, California,
district and the Clatskanie section in Oregan. Outeide of the
irrigated districts its practice is generally confined to regions where
the rainfall is ample daring the growing scason, and also where
high sumner temperatores are not likely to occur.
74
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Fevel Culture—The level culture method implies a system of
tillage that leaves the Jand practically level after each culiivation,
As a rule most growers, at the last eultivation, adjuet the cultivator
teeth or shovels so as to throw the soil towards the plants, This
is done to protect the tubers that are developing near the surface
from heing sunburned.

The system of culture 1o be practised should in a large measure,
determine the depth wt which the seed should be planted, Tn

Fr¢ £l.—A riding 2-row (tisk harae-hoc tidging or Iding the suil over the Jlanls,
hia implenzent regores only une nisn Lo Gpetate it

level culture the sced pieve shanld be planted deeper than in the
ridge method. The deeper planting is necessary in ovder to pro-
tect the new tubers from light and sun heat, due to their formation
too near the surface if planted shallow.

Tillage—"The term {illage, as herein used, relates solely to the
cultivation of the crop after it is planted. The object of tillage
ix to stimulate the growth of the crop planted by destroying weeds
and keeping the oil loose and friable, This, in turn, conserves
moisture, acrates and sweelcns the sotl, and favors the growth
of micre-organisms that aid in the decomposition of organie matler,
as well as those that ure concerned in the produciion of nitrate
nitrogen. The more finely divided the soil particles are, the larger
will he the amount of food made available to the plant. Good
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tillage, therefore, hplies carly, Trequent, carelnl, and thorough
cultivation o the crop, up {o that slage ol 15 growth when
the injury ta its root system ix greater than the other beneliis
gecruing therelrom.  When this stage is reached {illage should
Le diseontinued,

Pre-Germination Tillnge—"The hwportance of cultivating the
crop before the plants appear above ground cannot he over-

Fic. 42— Pre-germination tillage of thr potato crop with p weeder, Waed saedy may
germinate but the secdlings are ueable to catablish thenmselves under this system of culiure.
Courtesy of the Bateman Manufactuying Co.

emphasized. The old praclive, and one too frequently followed
today, of allowing the crop Lo care for itself uniil the potate plants
have appeaved above ground in snflicient numbers io define the
rows, is not to be recontmended as an up-to-date method.

The implements commonly einployved in pre-germination tillage
when the level enlture method is followed, are the spike-tooth or
smoothing harrow, and the weeder {Fig. 42). Tillage with either of
these implements is usually done by going lengthwize of the rows,
Thie ohjeet of this early tillage is o maintain a surface soil mulch.
thus conserving the noisture, and also {0 destroy germinating weed
seeds.  The significance of weed destrurtion at this early stage in
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their growth, before they bave lLecome deep-rooted, ¢uu be best
widerstoned by the statement that it frequently meuns the possi-
bility of aveiding the necessity of hand-hoeing tlie crop ister on,
Cnltivation with either or both of these implements may he con-
tinuwed withou! injury Lo the plants uniil they are well above grouund,
provided the teeth of the smoolhing harrow are slanted backward
20 as to provent deep penetration ol the soil, wilh cohsequent
injury o the potuto stems.  L'rom one to two cultivations of this
character are ordinerily sattivient, but, it frequent lLeavy rains
veetr duriug this period additional ones may be necessary.

F19. 43.~Theup tillage between the rows prior to the appearance of the plants above ground.

The loregoing ciscussion of pre-germination tillage or cultiva-
tion applies to a large percentage of the potato acreage of the
United States, but not to all of it. Aroostook Couniy, lMaine,
farnishes a notable example of another {ype of pre-gevminition
tillage. In this locality the growers practise the ridge systemn of
culture; coupled with it Uey have adopted the method of
moulding the =oil over the plants prior to their appearance above
gronnil.  The grower, in this case, may entively dispense with
the spike-tooth harrow and the weeiler: or he may use them once
before heginning to mould or ridge the soil aver the seed pieces.
The course usually pursued is to cultivate the soil as deeply as
practicable between the rows, and ihen follow this operation with
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a wing or disk potato hoe which draws or throws the soil over
the row, In this section where potato growing is conducled on
such a large seale, one seldom sees 4 one-horse enltivator, except in
one of the final eperations in which a one-horse potato hiller or
wing shovel plow is used.  The two-hnrse riling eultivator is used
in loosening up the soil (Fig, 43) and a one-row or two-row
walking or riling wing or disk potato hoe folluws and ridges it up
over the plants (Figs. 10 and -+1). This operation may be repeated

Fic. 44,—Normal height of ridges in Atoostook County, Me.

hefore the plants are finally allowed to break ground. This type
ol tillage is just as effective, il not more so, in the control of weed
growth and the conservation of soil maisture, as is the harrow or
the weeder. The height of the ridges is shown in figure 44,
Tillnge afier Germinalion.—In the level culture method,
potato growers arc genecrally agreed that the first cultivation of
the erop after the plants appear ahove ground should be as deep
and a¢ eloge to the plants as it is possible to go, The two-horse
riding cultivator is almost universally used in the northern com-
mercial potato-producing sections (¥ig. 45), In the South various
implements including the riding cultivator are in use, The ten-
dency however has been toward one-horse implements. A small
one-horse turning plow is one of the implements commonly used
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by the southern truck grower in the cnltivation of hoed crops,
including the polato.  Cultivation with the plow cousists iu throw-
ing a light furrow away from the plants ot toward them as the case
may be, the object presumally being to bury weeds and leosen up
the snil.  The advisability of plowing a furrow away from the plants
on cach side of the row, leaving a narrow ridge of land, six to

Fre, 45.—First cultivation with the riding cultivator, Prior to this the sutfaee of the

onnd waslkept loase sad the weeds destroyed by the use of the weeder ur svikestooth

arcow. Thia field ia being grown under the level cultitre systerm,  Courtiesy of the RBateman
Maputacturing Co.

eight. inches ju width, standing wp four or five inches ahove the
bottom ef the furrow expused to the drying effects of ithe sun and
wind, will hardly appeul to the reader as a sane enltural operation.
1f the object of such praciive was to root-prune aud check the
growth of the poialo plants, it wmighl be regarded as a very com-
mendable procedure; but as a stimulant to plant growib it shonld
be classed as a highly nndesirable enltural operation. The one-
horse cultivator, when propery used, is just as effective an imple-
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ment 1 loosening up the soil as the riding cultivator. Iu the
level enlture method Litile, il any, soil is thrown teward the plants
until the (inal coltivation, when the outside slhovels or enltivalor
teeth are ot at an angle. so as {n throw some soil towant the row.
The wamber of cultivatious that should he given is largely depen-

Fre. 46.—The last cultivation with the nding cultivator.  Aftec this the injury to the
root system of the plant is nocrmally greater than the benefits derived fron looseéning the soil,
Courtesy of the Bateman Manuwfacturing Co.

dent on the chartacter of the season and the soil. A safe general
rule ta follow is fo till the crop as often as may le uecessary to
keep the surface loose and friable, This may he 3, 4, 5, 6, or
more times,

After the first deep cultivation, the subsequent omes shonhl
be shallower and shallower and furtlier and furiher away from the
plunts.  The alm should be to cultivate as much of the intervening
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space hetween the rows as possible. withont caustng material iujury
to the rools of the plants,

Cultivation with level culture shonld cease when the plants are
in Moom, or when Lhe tubers get as large ax a lien’s egz. When-
ever the root pruning hecomes severe cultivation should cease.

In the case ol rhilge culture, cultivation may be contlinued a
Iidtle laler, becanse the roots of the plants are largely eonfined v
the #oil in the ridge, and the slight amoeunt of tillage that is possible

Fic, 47.—A 4-inch artesian well near Palatka, Fls. Note velume and rate of flows.

in the centre of ihe row, decs little if any injury. As a rule
cultivation should cease when the plunts are in full bloom or just
passing out of it (Fig, 44).

Hand Hoeing.—In commercial potato-producing sections the
crop iz seldom hoed more than once; and in soil specially free from
weeds, the hoe muy not be used at all. Where potato growing
not strietly a commercial business, consideralle hand hoeing is
frequently done. land heeing should, however, he tegarded as
100 cxpensive a tillage practice to justify its exlensive use. The
grower should endeavor to destroy the most of the weeds in the

6
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earlier stages of cultivation. Tn some sections, as in porlions of
Michigan and Wisconsin, the grower attempts to dispens: with
hand labor by check-rawing the field, so as Lo permit of enltivating
the crop in hoth directions ; but such wide spacing reduces the vield
per acre and is not to he cotnmended.

Special Cultural Features.—In the various production centres
of the United Ntates certain cultnral practices are in vogue that
are hoth interesting and instractive to those residing in other
seclions ol the country, The astings district in Ilorida, for ex-

F10. 48.—One row owitted between raized beds for irrigation furrow-

ample, is of interest from the standpoint of its irrigation practice
and system of growing the potato erop on raised beds. The irriga-
tion water in this distrivt s obtained from artesian wella. (Figs. 1%
to 30). Artesian water is uswally found ot from 150 to 175 feel,
and throughout the whole area the flow varies from a few feel to as
much as 40 feet above the sea level.  Around Mastings, where the
land clevation is only ahont eight feet, many of the wells have a
flow pressure of ahout twelve and a half pounds per square inch.
A four-ineh well ordinarily furnishes suflicient water to irrigate
a4 40-acre tract, and a six-inch well easily cares for (0 acres or more.
Tests made on the rate of flow of a two-meh well indicated a

171
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capacity of 80 gallons per minute. The water i« more or less
strongly impregnated with sutfur, giving it a distinetly hydrogen
sulfide simell and taste. 1t emerges fraom the well at a tempera-
lure of 70 degrees F.  The irrigation waler is applied to the grow-
ing crops by means of open ditches or dead furrows between the
raised bed: on which the crop is grown (Fig. 19). The water
spreads ont over the somewhat impervious clay sub-soil with which
most of the Jand is underlaid, and iz taken up by capillary artion.
The crop is grown ou raised beds of [vrom & to 16 rows in wideh,

Fa. 49.—Irrigation furrow or ditch full of water.

with deep dead furrows separating the heds; the dead fnrrows
serving as irrigatiou channels or ditehies for the distribulion of the
water. Drainage ditches have to be provided in order to carry off
the wagte water, as well as to take care of the heavy rainfalls
which not infrequently oceur in this region (Fig. 50).  The drain-
age ditch may be closed while irrigation is in progress, but is
opened up immediately thereaiter, the aim being to remove the
surplas or waste water as quickly as possible. Culiivation should
follow each irvigation in order to keep the soil loese and well
acrated.  An implement known locallty in the lasticgs district as
4 scooler is rather commonly employed in the Jater cultivation to
loosen up the soil in the bottom of the furrow.

In the Beaufort section of South Caroline, as well #s in most
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portions of Southern Alabama, Mississippi. and  Louisiaua. thie
practice of planting the crop ou well detined Tidges is quite com-
mon. These ridges are formed by Taek-foreowing the Tand al
then openigg up the ridge with a midille-buster plow; the seed
picves being dropped in the furraw thus fermed and vovered with
the middle buster. Where high ridging is practiced (Fig. 50)
ot where two rows, spaced about 20 suches apart, are planted on
a ridge, the distanee Irom centre 1o contee of the ridges varies from
three andd a halt 1o four Teet apart (Fig. 32).  [o Jower yidging
the spacing is usually alwut ihree feet apart.  The practive of
planting two rows to a vidge with a nirrow spaciug between, hus

Fia. i0.—A large drainage ditel near Voro, Fla. showing typical vegetalion of the region.

ouly een observed by the writer in the Beanfort, S, €. section,
and there on only a single farm (Fig, 31).

In all irrigated sections of the West, outside af the Stockion
distriet in Calitornia and that of a vestricted aren around Clat-
skanie it Oregon the asual method of anplyving watee to the crop
i= 1o rune ic dewn the Yurrows between the vows.  Some growers
wrigate in every furrow, while otlers ouly allow the water to How
in every other row,  The first methad is more conumeonty praetised.
[erigation projects are found in all states west of Minnesola,
or in Nerth and South Daketa, Nebraska, Colorado, Wyaming,
Montana, Utal, Jdahe, Nevada, Oregon, Washington, ("alifornia,
Arizona anid New Mexico.

The usual procedure in irrigating the potato crop is tu apply
water ouly when nevessary to keep the plants in an aclive stage
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of growth. Mot growers prder to withhold e fiest irvigation
until the tubers have hegun to lorm; but this is nol atways possible,
as there ave seasons in which the moisture tn the soit is insufficient
to germinate the seod pieves. Under such cirenmstances the grower
lis no other alternative than to irrigate. This is known as
“irvigating up.”  Other seasons aceur in whicl, through lack of
winter suows or raivcs mnl the prevalenve of drying whls in the
spring, the sotl moisture = o Jdeficient that it heeomes necossary

_ Fra. 51.—Single row sidging in the Sunthe A roller is often used ta firm the luose suil
a0 inceease capillary movenent of nioistare,

1o irrigate before preparing the lund Tor planting,  Sach practices
are of course only possille on irrigation projects that furnish water
for early ifrrigation. Usoally 3 to 4 irmigations throughout the
growing seasou are sufficient -0 make a good crop. Oveasionally,
the vrap may be made with two applivations of water; i unfavor-
alile seasons, that ts when there is practically ne jwevipitation or an
mmsual amount of wimdy weatlier, 6 or 8§ may be necessary.
The aim of the frrigator should be to supply suffivient water at all
tiwes to keep the plant in a healthy geowing comdlition throughoul
the growing season,  Trrigation should cease from 4 to 6 weeks
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before the barvesting period in order 1o ripen the erop. Some
growers do nol obsurve this practice, prelerring to suerifice the
quality of the crop for ihe sake of a yreaier tonnage. The result
of vontinuiug ircigation almest up te the harvesting period ix the
‘production of overgrown tubers containing & high percentage of
water. Such tubers, on account of their unripe condition, are
more easily injured in harvesting, do not keep as well in storage,
and are not as satisfactory for table or seed purposes.

Fic, 52.—Double row ridging in the Beaufort, 8. C., district.

The Stockton and Clatskanie Districts.—Inasmuch as the
Stockton und the Claiskanie distriels are practically identical so
far as their management is concerned. the description of the methods
pursued in the [ormer region may be regarded as appiying to the
latler dietrict.  As an aid to a clearer nnderstanding of the method
of applying waier to the crop in the Stockton district, it seems
desirable to give a Lrief description of the claructer of the soil
and its physiography. 'This dislriet embraces what is known as
the delta lands af the San Joaguin and SBacramento rivers, com-
monly referred to in that section ag¢ the tule lands, (Fig. 33).
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Fia. 53 —Characteristie appearance of the unzeclaimed tule Jand in the delta sectioce of the Sun Joaquin and Sacrmments Rivers,
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“Tule” is the Mexican name of a large bulrush which grows
asbundantly on the nnreclaimed portion of this kand. The tule
lands are almost entirely of organie origin, They are in reality
reclaimed peat bogs. The usual provedure in reclaiming such
land is to build a rather high earthen levee arowml a considerable
teact of land by means of a large dredge (Fig. 51). When the
levee is completed (Mg, 55}, the draivage ditches ave ent through

"

T16. 54, —The firat step in the reclamation of tule Jand ia that of ranscructing a levee
around a tract of land, ‘The soil is scooped up by Jarge scoops operated by a Roating dercick.

the tract and, al some convenient point, a large centrifugal pump
is installed on the levee, The operation of this pomp by electricity
ar other motive power soon tends to lower the water table in the
inclosedd arca.  The water lifted by the centrifugal pump is dis-
charged, over the levee, into the river or vanal opened wp by the
removal of soil for the vonstruction of the levee. As soon as the
soil in the tract is suffictently dry (o work it is plowed, Tsually,
the grower plows the land in the autumn or early winter months,
and fits it in the carly sprieg.  When the root-filled soil hax heern
put in teasonably good shape it is realy for the replowing, necessi-
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Fiu. 55.—Tle levee in tue raw statg; as the water table 1 lowered the suil subsides and reyuires further building.  Many of tlce
levets are later converted ivtlo roadways, thus performing 2 dual service,
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tated by practice, in this section, of planting the seed pieces in
every other furrow as the land is being replowed. The peculiar
characler of thiz soil, it is claimed, precludes the use of the potate
planter. The real facts are that, owing {o the porous character of
the soil, the high evaporation of moisture during the growing sea-
son, and the high temperaiure of the upper layer of sail during
the day, the potato plant succeeds better when the seed pieces are
Manted at 2 depth of from 6 to 8 inches, The present types of
potato plauters are not coustrucled io plant the seed piece much
over 4 inches in depth, Irrigation iz accomplished by cutting nar-
row Qitehes of about 30 inches in depth and from G0 to 75 feet
apart. These lateral ditches are usually cut between the potato
rows after the plants are well above ground. The skill and pre-
cision displayed in cutting these ditches and disposing of the soil,
with but little disturbance of the plants in the adjacent rows,
seems Lo be developed to a high degrec in the Japavese and (‘hinese
farmers and laborers, by whom the larger proportion of the crop
in this region is grown. After the Jateral ditches are cut and {he
plants are in need of maoisture, the water for irrigation purposes
iz either siphoned out of the river -proper, or canals; or it is
admitted through sluice gates into the large disiributing ditches
which, in turn, supply the laterals cut betweea the potato rows.
The laterals are kept full until the moisture has transfused throngh-
out the entire inlervening spaces or strips of land, after whieh it
is drawn off in order to keep the soil gweet. This process is repeated
g5 often as may be necesrary throughout the growing season,

QUESTIONS ON THE TEXT

1. How many well recognized systems of potato culture are in vogue
in the United States? Name and describe them.

. What is meant by the term tillage?

. What ix the object of pre-germination tillage? What implements are
used for it?

. What is the usua] level eulture tillage practice after the plants appear
above ground? .

. \What implement does the somthern grower frequently nse?

- What objection is there to the use of the one-horse plow?

. In level culture. what is the custowary praclice when giving (he crop
its Tast cubtivation?

. When should cullivation of the crop cersel

. To what extent shonld hand hoeing be practized in commercial po-
tato production?

10. How doees the grower avoid haud hoeing in certzin parts of Michigan

and Wisconsin?

W Lo
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7. How is
. Deseribe the practice known as “irrigating up.”
. How often should the crop be irrigated?

QUESTI[ONS SUGGESTED BY THE TEXT 91

What cullural practices obtain in the Tlastings district in Florida?

2. What is the sonree of the irrvigation water in this district?

. How many acres will a fonr-incl well jrrigate?

. Mow is the water apphied to the growing crop?

. Whit use does the grower make of the implement known as the scooter?
. What specizl system of culture is found in the Beaufort district of

South Carolina?
water appiied to the potato erop in the West?

20h What cffect has late irrigotion upon the gualbity of the crop?

Ha G 10—

. What is the soil formation in the Stoekten district?
2. How is it reclaimed ?

3. How is the crop planted?

. How is the irrigation water applied?

5. By whom iz a Idrge pard of the ¢rop prown?

QUESTIONS SUGGESTED BY THE TEXT

. Deseribe the most common lacal systems uf culiure,

What implements are conunun in (his work?

. How much pre-germination tillage is pructised Uy your local growers?y
. s irrigation in uny form wsed by your growers? Describe it.



CHAPTER (X
POTATO PRODUCTION IN THE SOUTH

Ix many respects the production of potatecs in the South is
quite distinct from that of the Narth and West. The chief poiats
of ditference are first, that the potato is very largely grown in the
Sauth as an early or truck crop; second, that there are three rather
distinet crop periods, viz,: the early or truck crop, the Jate or main
crop, amdl the fall crop, A full diseussion of these three crops is
presented In a later portion of this chapter,

Extent and Importance of the Crop.—The usual procedure
in jndging the importanee of any crop i< by comparing produciion
in uny given locatity or region with (hat of other sections.  For-
such a comparizon is made possible through the grographi-
eal division of the United Seates, by the Bureau of Crop Lstimates,
into three great regions, known as the “northern,” “far west,” and
“southern” The stales embracedl i ek of these acens are given
in next table, Thiz shows that the northern division includes
21 states, far west 11, aud the southern 14.

Distribution by Sections.—The Devember 1st report of the
Bureau of Crop Estimates shows a total production, in the
United States, of 428,308,000 hushels of potatoes.  Of this amonus
the 21 northerh states produced 304523000 hushelz, the 11 far
westerny states 59,255,000 bushels, and the 16 souchern states
64,570,000 bushels. Txpressed in pereentages, the northern groap
of states produced 71.08 per cent; the far-western 13.8% per cent;
and the sonthern group 15.08 per ceut, It is thus seen that the
southern potuto crop represents but a little over one-seventh of
the entire crop of the United Suates,

The Money Value.—Ii, however, we congider the erop fram
the standpoint of its money value to the producer. which, after afl,
is the Gnly proper basis of comparison, it assumes an entirely
different degree of importance, because the early truek crop of
the South nsually scllz for a much higher price than that of the
late vrep in the North.  This is due to the fact that the northern
or woestern consnmer is willing to pay a cousiderable preminm for
uew petitoes over that for old stock.  Tleney, it can he readily seen

92
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that the vew potato erop from the South las a fnanciat value
out of alt proportion ty its volume. There are seasons, of conrse,
in which the May to Angust pices for southern stock rule low.
This ks, as u rale, due to either aue of two conditions, viz., a large
lioldover stock of ihe northern erep, or excessive production in
the South, which tends to depress the market for hoth the olil as
well as the pew stock. Buch a cowdition occurred during the
spring of 1913, when the growers in northern Florida were obliged
to dispose of a considerahle portion of their crop at an actual
logs.  Far this reazon, the praduction of early potatoes in the
Nouth is a somewhat uncertain proposition, heciuse the grower

LAst of States Ineluded (n the Three ficagraphical Areas

Nerthern Far wistern tatlberny
Maine o hdbuis | Montan Delawnre Creorgin
New dlampshice Mie Wyoming Maryland Flurida
Yermont Wiseconsin Colorado Virginia Alabama
Massachusetts | Minnesota New Mexico| West Virginia | Mississippi
Ribode Txland lowi Arimma North Curolina| Lotwisiana
Counecticut Mixxouri | Utal South Carelina | Texas
New Yok Nurth Dakeln Nevada Tennessee Oklaloma
New Jersex South Dakota Tdaho Kentucky Arkansas
Pernsylvanin Nebraska Waslington
Mo Kanwas , Orefon

Indiung

Californin
lis comparatively little leeway in the marketing of Gis erop.  If
the crop is a bormal oue, he must market it within a relatively
short thne or else he will be in competition with growers {arther
north; thew too. it must be barvestail before a certain period, else
crops that are to succeed it will sufler as a resuft of not having
eutive use of the lund. There is yeu another reason why the
ltrvesting of the southern crop vannmt be very greatty delayedl:
that s, that it is not, as a rule, sale Lo allow the crop to rematn in
the gronud for any considerable period after it is ripe. owing to
danger from tuber decay. This applies wore particularly to the
sonthern tier of states,

Relative Importance of the Three Crops.—\ [airly good
idea of the relative importance of the early crop to that of the
late or main crop, and the fall crop which are here considered
together, may be obtained from a study of the data, published by the
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Buresu of Crop Fstimates, in the monthly report for lay, 1918,
in which the disposal of the erop iz given by months for each of
the 16 stales. These data which are assembled in the next table,
afford a very goad index to the relative imporiance of the early
crop in cach of the States. [t {s admitted that these figures
are approximaie, rather than actual; the disposal of an early erop
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Fia. 56.-—Approximate per cent marketed a9 an early crop, 1218,

may be hastened or delayed according {o whether the anpply is
short or ample, or the market active or sluggish, Tt is belteved,
however, that these dala are of value in that they afford a very
fair index of the volume of the early crop, and the period of time
during which it is normally marketed in each state. The per cent
given represents that portion of the crop harvested and marketed,
during the periods mentioned. It is conceivable that some may
disagree with the arbitrary time division that, of necessity, had to
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be made in the preparation of ihese data, hut it is believed that
they are approximately correct:

Owing to the fact that there are no dala hearing upon the
exient of the late or main crop, aud the fall crop production in
the South, the only pessible separation of the crops on the produc-
tion basis is that of comparing the early with that of the other
two crops.

The significance of the data presented in the foregoing table
may be more readily grasped by a study of figure 56 in which

Approcimale per cenid Marketed ¢8 an Eurly Crop us [istinguished
fruom fLate Crop.

State Date Marketed | Pergent State Dute Macketed | Per cent

Alabama | .. [Apr. to Aug. 311 86 IMississippi. |Apr.loAug. 311 85

Arkansas .. .|May to " 53  |NorthCar.., Mayto * " 48
Delaware. .. |[Junc to * ¢ 31 {Okinhoma ..|I\Iﬂ_vto ao 71
Florida. ... |Feb. to * 93  |South Car...|Apr.to ™ " 86

Georgiz ... [May to ¢ < 63 |lennessce ..|Rfayto “ ‘¢ 5
Kentucky ..|[June to “ “; 20 |Texas......|Apr.lo * “} 78
Louisiana. . |Apr, to ¥ ¥ 91 |Virginia Mayto ¢ 43
Maryland . [Juneto ' ¢ a7 West\’irgmu|Juuem vl 19

these data are graphically presented or viswalized. It s appar-
ent from this graph that the carly crop is of less relative impor-
tance to the other two erops in the northern tier of the southern
group of states than in the strictly southern ones.

The fluctuation in total production of the sixteen states
and the farm vatue of the erops during the five-year period 1914-
1918 inclusive, as shown in figure 57, is capecially interesting in that
it covers the period in which the Jate World War occurred. These
datn are indicalive of the expansive ilexibility of the potato indus-
try in the South whenever the necessity for more fond arises,
or whenever a partial crop failure in the North assures a good
murket for the early erop.

A, THE EARLY ORI TRUCK CROP

As has heen previously shown, the early crop of potatoes in the
South is by far the most important pard of the Trish potato indus-
try of that region. I is grown, as a rule, in what might be
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designated as inteusive potato-producing ventres.  These contres
of production wsually owe their vrigin to vertain faveralile condi-
tions for growing and shipying early potatoes.  Concentration of
the industry also affords other benefits to the growers in that it
brings the buyers to their doors. This insures competitive buying
and, in eonsequence, a beiter price to the grower, JActive buying
is of greater importance to the sonthern grower than tw the nortli-
erit one, beeause he is obliged to market his carly crop within
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a comparatively =hort tine aftor it reaclies marketable size. It
is not feasible to store it, as is the case with the northern crap.
In addition to this, the southern ¢rop must be dug in order to
make the land available for the eusuing crops, such as corn, cow-
peas, ete. The conditions that are generally regarded as favorable
for the production of an early erop are: (1) a light sandy leam
so0il, possessing good drainage and not subject to drought; (2) good
shipping Facilities, either by rail or boat; (3} plenty of farm labor;
{+) a short haul io shipping point.

Commercial Production Centres.—There are a number of
well developed commercial polato-production centres in the Sonth.
The more widely known centres or districts are Hastings, Fla.;
Beaufort and Charteston, S. C.; Beaufort, N, C.; Norfolk and the
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Buastern 8hore, Va.; the southern portion of the Maryland penin-
sula; Lonisville, Ky.; Columbia, Tenn.; Fort Smith, Ark.; Fort
Gilson, Okla.; Iagle River, Wharton aud Brownsville, Tex., and
Alexandria, and DBayou La Fourche, La. These localities have
developed into relatively large producing centres berause the neces-
sary clements of success were present.  The only exception that
might be taken to the preceding statement is with respect to the
Brownsville district, which has enly come into praminence within
the past year or two. A few of ihe many elements essenlial to
ihe developmeut of any lurge industry, awl particularly of a rela-
tively bulky commodily arve good shipping facilities and  favor-
able soil and climate.  Thewn, too, the larger the production in
any given loenlity the more likely it ts to attract a greater number
of buyers, Tn addition to this, is the application of gowl husiness
methads in the growing and marketing of the crop.  Finally, the
growers themselves are largely vesponsible for the success or vaiture
of potato-production renters. Many new Joculitres engage in potato
production I a more or less exlensive manner each year; lut
few of them persist for any length of time, For the simple reason
that some conditions are not condurive to the development of
a snecessful industry.

Soils,—If one were to study the sail types in each of the
production areas mentioned, they would be found to be of a
mare or Jess similac character in that most of them are of a warm
sandy nalure. Those in the Atlantic Coastal Plain area consist
very largely of the Norfolk sandy lonm series. Tn the Tlastings
district in Florida, the hest polato soil is known as the Bladen fine
sand or sendy loanm series. The PFagle Lake and Wharton soil
types are of a distinetly sandy nature, and are for the wiost part
of alluvial origin. Those of the Fort Gibson and Fort Smith
sections are largely river bottom soils of the Grand and Arkansas
Rivers, consisting of a sandy loam sometimes hordering on a
Leavy loam soil. Those of Alexandria, in Louisiana, and T.ouis-
ville, in Kentucky, are also of a saundy character and easily han-
died. They are soils thal warm up quickly in the late winter or
early spring, ihat respond generously to liberal fertilization and
good enltural treatment; and are well adapted to the production
of early crops,

Varieties Grown.—The varieties of potatoes grown for the
earlvy crop in the South are the Irish Cobbler (Figs. 237, 238).

7
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Triumph (Figs. 239, 240), and Spaulding No. 4 (Rose No. 4)
(¥ig. 24G). The Irish Cobller is most extensively grown in the
Atlantic Coast States from Georgia to Delaware, and the Louis-
ville district, in Kentucky. 1t is also grown to some extent in
maost of the other states, The Triumplt iz grown most extensively
in southern Florida, Alabama, Mississippi, Touisiana, Texas,
Oklahoma, Arkansas and Teunessee, Spaulding No. 4 is almost
entirely restricted to the north ceutral and woriheastern portion
of Florida. Ti is grown practically to the exclusion of all ciher
varietiez in the TTastings distriel.

Source of Seed Supply.—CQutside of the relatively small
amount of second crop seed produced in certain localilies in the
South, the southern grower is wholly dependent upon northern
grown seed stock for the planting of his early crop. The polato
growers of northern Maine furnish a large portion of the Irish
Cobbler and Spaulding No, 4 seed stock and lesser amounts of
the Triumph. Wisconsin, Minnesota and Nebraska supply a
large share of the I'riumph seed wsed in the Triumph-producing
areas of the South. TUsually the grower purchases his seed from
his loeal commission man or seed dealer. Tn the exireme South,
delivery of northern grown stock must be made during December
and January, thus necessitating its chipment shortly after it is
harvested. In the Norfolk anil Hastern Shore of Virginia and
Maryland disirict, deliveries are made during the latter part of
January, and extending into Mareh, The seed stock for this area
ie, therefore, purehased fn the North, with the understanding that
it must be hetd there until the time mentioned. This necessitates
its shipment at a period of the year when extreme cold weather is
quite apt to prevail, thus running the risk of having it frozen or
overheated during transit. The overheating of seed enroute is
likely to occur when heavy firing is necessary to prevent frost
geiting into the car. Tt has always seemed to the writer thal in
order to avoid these risks, as well as that of delays in delivery due
to weather exigeneies and car ghortage, fhe southern grower eould
well afford to provide suilable storage houses or warchouses for the
holding of the seed throughout the late autumn and carly winter
months, Tf such provision were made, the southern grower could
purchase his seed slock subject to falt delivery, and fhereby secure
it at a much more favorable price than that demanded for winter
delivery. Tt is further believed that the Southern grower could
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effect a very considerable saving in the purchase of his seed stock by
the growers organizing in his section into a codperative purchas-
ing association, aml sending one or more representative growers to
the seed producing centres during the growing season, with instrue-
tions Lo arrange for the purchase of the required amount of secd
from the healihiest and best looking fields.  This would guarantee
them high quality seed and at the saine time assure an early and
prompt delivery n the fall. At the present time, the difference in
cost per sack between autumn and winter delivery averanges about

F1.00,

A wider margin of difference than ihis obtains when ship-

nients are made subjert to the grower’s or dealer’s risk.

Approzimate Dates of Planting Early, Late me Main, Sceond, and Fall
rop Potatocs in the South.*

Stale

Thaie of planting
carly erop

Thadr af planting lnte

ar main erop

Date ol planting

seeatd umd fall crop

Alsbanis ..
Arknmsua. .
Delaware. ...
Florida
Georgia.
Kentueky.
Louisinua. ..,
Maryland
Migsissippi. .
North Caroling. .
Oklshoma ... .. ...
Soputb Carolina
Tennessee.
Texas. ...

Viegioia. .. .. vo0 00e -
West Virginin ........

Jan, 510 Feb. 15
Feb. Il to Mur, 15
Mar. 20 to April 20
Nov. 20 to Mar. 1
Jan. 15 ta Feb. 13
Aar- 1 W April 10
Jan, 15 (o dlurel 10
Maz, ! to April 23
Jan. 13 ta Feh. 25
Feb. 15 tn Mar, 25
Fuly, 15 40 Mar, 20
Feb. 1 to Mar. 15
Ma=_ 1 te April 1
Jan. Ito Mar. 15
Feh. 1510 Aprill
AMar. 15 to Aprit 30

i
April 23 o May 25

Apcil 25 ta Moy 25
April 18 ta Ruy 2D

April 25 to June 5
April 23 to May 30

Apri) 20 to May 25
April 13 to May 20
April 1 en May 13

April 20 to Muy 25
April 25 1o May én

Aug 13 to Sep, 15
July [5 10 Aug, LS
June 25 to July 20
Sep, 1 to Oct. 10
Aug. ! toSen. T
July I to July 235
Aug, 1510 Sep. 1
Jurne 20 to July 20
Aug. 15to Sep, I
July 1t to Aug, 10
June 13 1o July 140
Tuly I3 ta Ang, 20
July 10 ¢n Aug, [
July 1o Bep, 1
July I o Aug. 10
June 25 to July W

* Theee data are bused, in parl, upon infermation obtaioed fram the 11, & Burcau
of Crap Estimates, and partly from the writer's personal observation or
kuowledge of dates of plattiog i inuny of the stutes,

Date of Planting.—The dates of planting in the table are

intended to represent the approximate period in which the early,
late, and fall crops are planted. 'The duta for the late and fall
crops being presented in connection with that of the early in
order that the three sets of dates eould be easily compaved. Tn
all instances the earlicst date for the early crops and the latest
date for the fall evop refers to the southern or warmer portion of
the state, while the reverse dates apply to the northern portion
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of it. For example, the date of planting the early crop in Texas
varies from January st to Mareh 15ih: while the fafl erop plant-
ing extends from July 1st to September 1st,

It should be borne in mind that the dates given are not intended
to be taken too literally. They simply represent, as stated, the
approximate range of time in which the bulk of the planting of
each crop oveurs, It is quite possible that same particularly weit
favored locality could plant earlier than the earliest date given,
while in other cases later planting than the last date given might
he necessury.

Early Marketing.—In the production of early potatoes in the
South the object of the grower is to bring hiz crop to marketable
maturity us quickly as possible, To do this, it is necessary io
plant the seed as early as the soil and the climatic conditions will
permit. On certain farms, or in some limited areas as, for exam-
Me. Federal Point in the ITastings distriet, Florida, the crop may
be planted from one Lo two weeks earlier than the rest of {he sec-
tion. At Federal Point planting very olten begins in the latter
part of December, whereas in the distriel as a whele, it is vsually
itot well under way until the middle of January. As might be
expectedl the crop is frequently injured by late spring frosts.
Oveasionally the frost Jujury to the plants is severe enough {o cause
a material reduction in yield: and on rather rare occasions it may
actually kill the plants, Light frosts simply retard the maturity
the North,

B. LATE (R JMAIN CROP POTATOES

Generally speaking, late or main crop potata production tn the
South is confined 1o those regions or localilies in which it is not
passible fo produce an early erop. For example, in Maryland,
Virginia, West Virginga, North and Routh Carelina, Georgia,
Tennessee, and Kentucky, late potatoes are grown in the mountain-
oug seetions where the climatic conditions approuch those in
the uorth,

Late or Main Crop Potatoes Defined.—In order to avoid
the possibility of confasion in the mind of anyone concerning what
is meant by late or main crop potatoes, the following explanation
is offered.  Tate or main erop varieties are those that require a
Innger season in which to reach maturity; in other wards they are
late maturing varieties and as such ace wnsnited for early erop
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praduclion. They are normally planted after all dangee from
late spring frosts has passed. 'The crop is planted, cared for, and
harvested in practicalty the same maumer a¢ that in the North.
and like the northern crop is intended for fall and win-
ter consumption.

Soil.—A greater variety of soil may be used in the growing
of late erop potatoes hecause the efement of eartiness is not an
important consideration; henee heavier and naturally colder soils
are more satizfactory than the lighter and warmer ones provided
they are well drained.

Varieties Grown.—The varietics most commonly growu for
the late erop are those helonging to the Greeen Mountain and
Rural groups of potatoes, such as the Green Mountain, (Fig, 259,
Chap. 22). Gold Coin, Delaware and Suow, in the first group
mul the Rural New Yorker No. 2, (Fig. 261, Chap, 22}, Carman
No. 3, Sir Walfer Raleigh and Russet Rural iu the second group.
Other varieties such as the Deertess, Mammoth White Pearl, White
Slar are grown to a much lesser extent. The Iarly Rose and
Jarly Ohio are grown to some cxtent for late crop wse.

Importance of the Crop.—As no attempt has ever been made
by the Bureau of Crop Estimates, the 17, S, Census, or any other
agency to distinguish between the late crop and the tfall erop
there iz no way of determining whuat proportion of the total pro-
duction of these two crops is represenied ly the late erop. It
is safe to say, however, that in the states specifically mentioned
the proportion is strongly in favor of the Iate crop.

C. FALL CROT POTATOES

The chiel poirts of difference hetween the late or main erop
and the fall crop of potatoes is that the latter is planted in mid-
summer or later and is intended to mature during the late fall
months.  Fall crop potatoes veally cousist of two rather distinet
crops, viz.: the fall crop proper and second crop potatoes, The
first crop consists of later miaturing varieties intended for winter
consurnption; while the second crop consists of early varielies
planted, as a rnle, after the firsl erep is harvested. The erap pro-
dueed from this second planting is generally used as sced stock for
the carly crop of the ensuing years in [ael it might he stated thal,
when grown on a commercial basis, the production of second crop
seed is usnally the sole motive of the grower.
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Fall Crop Proper.—Fall crop potaioes are usually only grown
in those sections of the Bouth in which the growing season is
Iong enough to produce two erops, O, to slute the proposition
another way—where earty crop potatoes are produced. Iixceptions
to this statement may be cited as, for example, certain portions
of Virginia, Maryland, and District of Columbia, which are in
no sense early or truek erop potato scetions,

Fall Varieties Grown.—The variety that is almost univer-
sully grown as a fall crop potato is variously known under the
names of McCormick (Fig, 266), German Peachhtow, Lookout
Mouniain, Ifoosier, and Blush depending upon ihe locality of the
South in which it is grown. Tt is a strong-growing, late-maturing
variety which possesses an mnuswal degree of heat and drought
resislance which enables it to thrive under climatic conditions
that are ofteniimes quile injurious to the other varieties. Owing
lo these qualities it is the surest cropper of any fall variety now
known in the South. A sport of this variety known as the White
McCormick has found much favor with Maryland growers, and
its popularity seems to be spreading ta other sonthern states.
As its name implies it is a while-skinned potato, with fewer and
shallower eyes than the teue MeC'ormick which has numerous and
rather deep eyes. It is also of hetter table quality, and seems to he
fully as resistant to heat aud dvought as the true MeCormick.

Other varieties that may he grown for a fall crop are the
same a5 those mentioned for the late crop, viz., the various va-
rieties belonging to the Green Mountain and the Tlural groups,
the Peerless, White Star, Burbank, and in zome few locutities the
Early Rose and the BEarly Ohio.

The MeCormick and White MeCormick varieties possess other
characteristics than those of resistance to heat aud drought and
sure eroppers, which make them still more desirable to the south-
ern grower. These characteristies are their long-keeping quali-
ties and their slowness ta germinate or sprout in the spring,  Many
growers are able to keep them from germinating seriously untit
planting time the ensuing summer, without resorting to putling
them in cold storage. As few of the growers are provided with
good storage it is readily seen that this is a very desirable quality.
When the other yarieties are used, the grower is ohliged to procure
northern grown seed of the preceding season’s crop and hold it
over in some suitable storage house, until shortly hefore planting
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time when it is required for wse. This, necessarily, increases the
cost of the seed to the grower.

Second Crop Potatoes.—DUnder this divicion of potate pro-
duction is jncluded all carly varieties that are primarily grown as
a second crop, or late crop, for the production of seed potaloes
inlended for use in the plauting of the ensuing year’s early or
fruck crop.

Strictly speakinyr, the only genuine second crop potatoes grown
in the United States are those produced in tegions where the
Triumph is the leading early variety; as, for example, in the
Fort Smith and Fort Gibson districts in Arkansas und Qklahaoma,
where the tubers from the early crop are used for planting the
second crop. This, in the wriler’s judgment, is true second crop
potato production,

In the Louigville, Kentucky, and the Norfolk and Kastern
Shore of Virginia and Maryland districts, az well as certain sections
ol North and South Carolina where the Trish Cobbler iz growm
as an early crop, it is not possible to nse seed from this crop for
the planiing of the second crop, becauuse the periad between the
harvesting of the first erop and the planting of the second crop
is not sufficiently long, and what is ¢till more important, the Irish
Cobbler variety apparently requires a longer rest period {han
the Triumph. The seed used has to he imported from the North,
and consists of the preceding year’s late ar main erop, which has
Leen held over in cold storuge during the warm weather of late
spring and early summer. In the Louisville district second crop
seed i3 held over in cald storage.

The sceond erop, whether in the Fort Smith or the Louisville
districts, is nsually grown on land that liss produced an early crop;
it is generally pianted in the same rows without the application
of any additional fertilizer.

Second Crop Cultural Practices.—In view of the varied
methods in vogue in the handling of the tubers from the first
crop, during the inferim between harvesting the one and planting
the other, it seems desirable lo briefly consider the «ix plans. For
the sake of convenience, these practices are numbered.

Practice No. 1.—The small or unsalable potatoes, really the
culls, and the few martketable tubers overlooked by the pickers,
are thrown back into the furrow opened up by the plow in turn-
ing out the first crop, or in the freshly opened furrow if the ele-
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vator digger is used.  The aim of the grower ix to grow the second
crop in the same drill row as the first one. This method is
followed in order to give the second crop plants the opportunity
ol using up whalever residual plant food there may be left in
the soil from the first applieation of commercial fertilizers. Some-
times the newly barvested tubers are planted in some previously
prepared taud on which potatoes T net been grown during that
current season.  The practice of planting back in the same fur-
Tows as soon ax the first erop is removed has the advantage of
minimizing labor; but the disudvantages of a stow and imperfect
germination, and the inevitable weed growth that is sure to take
possession of the soil before the seed germinates, are factors that
need to be carefully constdered.

Practice No. 2.—This practice differs from the foregoing in
that, instead of planting the culls where they are to grow imne-
diatety after harvesling them, they are stored in treuches to a
depth of from 4 to G inches and covered with a leavy layer of
soil.  The trench shouhd be located on well drained land. Tt
may be opened with a plow, and, after the trench is filled with
potatoes, the same implement may be used in covering the sced.
They ave left in this condition until wauted lor planting, which
would be approximately from three to five weeks; then the trench
ix opened and the potatoes sorted over. Only those which are
showing sprouts are selected for xeed purposes, thus insuring a
quick germination and a good stand of plants. The disadvantage
of this practice is that, when suificientty heavy rains occur to
saak the soil surrounding the potatoes and this is followed by
hot weather, heavy Josses from taber decay may occur, This con-
dition could he ohwiated by covering the trench se as to shed
water. or by hurying the potatoes ou raised beds, which could
he coverad if necessary. Nothing but sound stock should be
handled in this manner.

Praciice Ne. 3.—This method differs from 1 and 2 in that the
{ubers are spread out on the ground ir some shaded place, as
under a huilding, in a shed, or under a tree, and allowed to turw
green for from three to «ix weeks before planting. This allows
the grower as in 2 to select for seed purposes only ihose tubers
which show signs of sprouting.

Practice ¥o. 4.—This method usually differs from No. 3 in
It one detail, which is that the tubers are covered with a layer
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of straw, hay, or other coarse material, which partially protects
them fron the light aud, Lo some extent, governs loss of moisture,
Some growers go a step farther in this wethod by occasionally
moistening the straw covering.

Practice No, 5—This practice s, so far as kbown, a com-
paratively new one. It comsists in immediately placing the seed
potatoes frown the first erop in cold storage, where they are held at
n temperature of 32 degrees F. from four to five weeks, after
which they are taken out and ellowed Lo warm up for a few days
before planting. The effect of tow temperature on the new potalo
is to shorten the rest period and thus hasten germination.

Practice No. 6—~This wethod is one which may he practiced
in connection with any of the preceding ones. Tt consists in elip-
ping off the seed ends or portions of the skin of smuall tubers
intended for planting whole. By this practice, it is claimed,
earlier and heiter germination can be secured than where the
surface of the tnber is not mutilated, Where the seed potate is
cul, the same result is gecured. The actunal effect of removal
of the skin, or of cutting the tuber, is that of increasing the
moisture lose, which seems to vesult in a greater activity of the
life processes of the plant, thereby inducing an earlier germination.

Practices Compared—While the foregoing methods of hand-
ling the seed from the first evop are all bona fide practices, it is
but fair to say that all are not of equal importance iusolar as
their nse is concerned. [Practice 1 is probably much more gener-
ally foltowed by the growers ihan all the others combined. Tt
is believed, however, that with a strict observance of the necoessary
precantions a combination of 2, 3, or 1 with that of 6 would be
preferable to that of 1, Number 5 is only feasible where cold
storage s availahle and, as yet, it has not been sufficiently tested
to determine its real value, In adopting any of these praetices
the main ohject of the grower is to shorten the rest peried of the
seed potatoes and to secure, as nearly as may be, 2 hundred per
cent germination from those that are planted.

The present practice of planting the culls or unsalable potatocs
from the fivst erop should be discontinued, as it i< not possible to
secure a maximum yield from potatoes weighing an ounce or less.
Much better results would be secured if the grower were careful
to seleet tubers ranging from 114 to 3 or 4 onnces in wweight.
Such tubers are sufficiently developed to furnish the necessary
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vigor io the plants they produce lo insure a good crop, provided
they lave favorahle growing conditions.

Quality of Second Crop Seed.—It is not genecrally known,
to northern growers at least, that Oklaboma and Arkansas second
crop seell potatoes are cousidered superior to northern grown seed
stock when only once removed {romn the North. This class of
stock is known as “Junior seed " thal ig, sced stock purchased, we
will say, in Nebraska in the fall of 1919, is planied for an early
crop in 1920; the seed obtained Irom the early erop is planted
far a fall or second crop; the seed from this second crop is known
as Junior seed. When such seed is grown another vear, the
second crop seed, say in 1921, is known as Senior seed. Sentor
seed is generally considered inferior to fresh seed from the North,
andl it is not extensively used,

Time of Planting Fall and Second Crop.—As the object of
growing a Tall crop is to produce potatoes for late fall, winter or
spring consumption, or for the production of serd for the ensning
year’s early crop, the date of planting is largely governed by the
date of the first killing frost in ‘the autommn, In other wards,
planting i= delayed as long as it is possible and still he reasonably
certain of a sufliciently long growing period te permit the tubers to
reach full size, or at least to make a fair crop. Full maturity
is not desired in ihe case of the second erop. A stndy of the
planting dates given in the tahle shows that they extend from
June, in Delaware and Maryland, to October, iu Florida,

Yiclds.—As a rule, the yields from the fall or second crop
are not as large as from the early or late crop, except when the
senson i very favorable to their development, in whieh ease they
may greatly exeeed the early crop. Tn the case of the second
erop, large vieltds are not zo important as the production of medium
sized tubers of high quality for seed purposes.

POTATO TRODUCTION TY NTATES

Tu order to obtain a fairly intimate knowledge of the estent
and importance of the potato crop in each of the sixteen southern
states, it has scemed desirable to present a brief summary of the
industry in each state. Tt is olwious that in such a discussion
it is not possible to enler into very minute details concerming the
methods praciised in the leading producing centres. Further-
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more, cultural practices are disenssed ju the chapter devoted to
that subject.

While first. hand information has been ohtained. through per-
sonal visitation of many of the leading produciug centres in the
Soutl, claim cannot be made that all points have been visited.
1L has therefore heen neccssary to rely upon such information as
hus been published or secured throuwgh correspondents, The data
presented are, of necessity, taken from the reports of the Bureau
of Crop Iistimates.

Potato Production in Florida.—The Florida potato crop is of
interest to the student of potato cnlture, as well as to consumers,
from a number of standpoints. In the first place, the crop in
some sectiong, nolably in the IHaslings district, ix grown under
some conditions entirely different to those encountered in any
other potate-producing section in the United States or elsewhere
amdl in the serond place, it is of interest to the consumer heeanse,
outside of foreign sources suel as the Bermuda and Tsle of Tines
crop it is the first latge commercial section to supply new potatoes
in the spring to northern markets.

Extent of the Crop.—The potato crop of Florida is relalively
small as compared with that of the larger potato-producing states
of the North, or for that watter with some individual counties as,
for example, Aroostook County, Maine. On the other hand, the
tnerease in potalo production during the seasons of 1917 and 1918,
has heen quite marked, as will be noted from a compurisen of the
vields during the past five veurs (1915 to 1910):

1915, 12000 ncrf's! 960,000 bushels, av. yield per acre 50 bushels

1916, 15000 1,110,000 o, %4 | inereaee over 1915-15.6

1977, 25000 02,275,000 0 totoeogp e o R 1T
1008, 36000 " T 3,500,000 ¢, ¢ vt oqo0 v "ov 2546
1919, 2000 1820000 o, < vt toqg @ ]

Localities Where Grown.—The chiel potato producing sec-
tions in Florida are located in St. John and Putnam counties,
commonly spoken of as the [Tastings district. The normal potato
average of this district is around 11,000 acres, but in 1918 it
was variously reported at from 13,000 to 15,000 acres. Kissini-
mee, in Oseeola County, claimed to have 1800 acres in 1918,
Tesser acreages were grown in the vieinity of Plant City and
Tampa, A considerable potato acrenge is grown in the territory
snrrounding Lake Okechobee, known as the Upper Everglades
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region, Moore Haven and Okechobee being the largest produetion
ventres of this section. A rather small acreage is grown in the
vieinity of Miami and a somewhat larger one uear Vero. (loiug
north, from this point, a considerable acreage may be [ound in
Volusia County near PeLand. This, in the main, may be said
1o cover the mnre important scctions of the state.

Varieltes Grown e Flortde—Fortunately for the potate
industry of the South hut few varicties are grown. In Florida,
{for example, the leading varteties are Spaulding No. 4, or Spanll-
ing's Rose as it is more generally known, and Trimnph.  The
Irish Cobbler is grown, to a glight estent, in Lake Okecholwee dix-
trict,  The Triumph is grown in the southern half of the state,
and the Spantding No. 1 in the northern hali.  The latter variety
is grown in {the Tastings and Kiscimmee areas and, to a slight ex-
tent, at Plant City; bt elsewhere, with the exception of Volnsia
Connty, the Trinmph is the leading varicty. The reason for this
more or less well defined demarcation of areas in which these twe
varieties are grown is nat quite e¢lear, except that each haz given
hest satisfaction in the areas in which they are now grown., There
is a possilie explanation, however, of the exvinsion of Spaulding
No. 4 frawn the southern and western portion of {he state; this
variety is very sensitive to a check in its growth due to a luck of
soil meisture, suen a chock heing almost certain {o result in the
tubers germinating, and making what is known as “second growth”
whicl invarviahly gives knobby tubers and a large percentage of
culls,  The Triumph zouc is almost entirely a non-irrigated area.

Potato Production in Georgia.—"The Georgia potato crop in
1918 was somewhal less than half that of Flarida, the total
vield being L6100t hushels, with an average acreage prodne-
tion of T hushels,

Praduciion ("entres—The chiefl commercial production centres
are the Savannah and Cairo dlistricts; ihe former being much
more important.

Variety Grown—The Irish Colbler iz the most extensively
grown variety lor the carly truck crop.

Potato Production in South Carolina.—"The 1918 patata crop
afl South Caroliva was more than three times as large as that of
the average for the veurs 1914 to 1916 inclusive, and over {wice as
great as that of 1917, thns evidencing the response of the growers
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to their country’s call for a larger food production program. The
total production of the state, however, even in 1918 is relatively
small, (2,856,000 bushels), but as it is pracucally all harvested
as an early crop, il dees have an econmnic bearing on potato
prices during the period in which the crop is moved to market.

Produclion Cenires-—The chief produciion centres are located
in Beanfort abd Charleston counties and are commonly known as
the Beaufort uud Charleston districts, The ¢hief shipping points
in Beaufort Connty in order of imporfance, are Sheldon, Port
Royal, and Beaufort. In Charleston County they are John's
Esland, Charleston, Aeggett, and Yonge’s Island. The onty other
puint from whieh ant considerable shipment was made in 1916
was that of Myrtle Beach in Horry County.

Potato Production in North Carolina,—1he North Carolina
potato crop is of considerably greater Importance than that aof
its sister ¢late to the routh.  Based on its average production for
the past five years, (1914-1018), it occupies 28th place amony the
states of the Union.  The 1917 and 191K crops were approximately
414, amd 414 million bushels respectively.  The general similarity
of eonditions, so far as xoil, climate, variety grown, and gencrat
caltural methods practised is so nearly identical to that of Sonth
Carolina s to make repetition unnecessary. There i3, however,
one feature conmected with the North Carolina potato crop that
is somewhat different Irom that of the three states thus far dis-
cussed ; that iy, that a eonsiderable percentage of the crop is grown
a3 2 late or main crop, just as in the North. This is due to the
mountainous characier of the western portion of the State, wlich
affords very similar elimatic conditions to those of northern regions.

Production Centres—The chief carly potato producing centres
are located around Washington in Beavfort Uonnty; Newhern in
Craven County; Elizabeth City in Curritnck County; Culypso in
Duplin County; and Mt. Olivet in Wayne County. Elizabeth City
is the ontlet or shipping point of peninsula shipments. This
point amd Mt. Olivet were the heaviest shipping points in the
state in 1916.

Peotato Production in Virginia—Within the past two years
Virginia has passed from the 11th to the Tth largest potate produc-
ing state in the TTnion. The crap of Virginia is made up, even
lo a larger extent than is North Carolina, of early and lale or
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nuin crop produclion areas. Larger guantities of second crop
and fall potatoes are also grown., In fact, the total crop is diffi-
cult of analysis us to the relative magnitude of the early or truck
crop portion of the crop as compared with the late or main and the
second and fall crop.  As nearly as it is possible to judge from
shipments, ihe early crop represents approximately 50 per cent
of the tatal, It is hardly neeessary to state that the early erop is
grown in the ceastal plain or eastern section of the state, aud that
tae second and fall crop is alse produced in the same area, The late
or main crop is grown in the central and western portionx of the
state where the clevation affords similar climatic conditions lo
those described in North Caroliva.

Potale production in Virginia reached ils high-water mark
in 1915, when a crop of 1714 million bushels was harvested.

Iroduefton Cenfres—The two generally recognized potato-
producing centres in Virgiuia are those of the Norfolk and Fastern
Nhore districts; Jut as these sections are muule up of more than
one eonuty, they represent rather lurge territory, which ean per-
haps be hetler considered sectionally or by counties. The Lastern
Shore of Virginia cansists ol fwo counties, Northampton and
Accomae, Cape Charles is the principal shipping centre of North-
amptan County: but in the caze of Accomac, there does not appear
to be any particular or outstanding shipping ventre. The carload
shipments from these two counties in 1915 were 8386 from North-
ampton and G485 from Accomac. The Fastern Shore distriet
is casily the leading earsly potato-producing section in the Tnited
Siates so far as volume i concerned,

The Norfolk district includes Norfolk and Prineess Anne
connties, Yost of the potatoes are grown in Norfolk County, of
which the city of Norfolk is the leading shipping centre. In
1416, 5,809 cars were shipped from this county as against 221
from Princegs Anne County.

Among other Virginia centres that might be mentioned arve
those of Toano in Jaunes City County, from which 343 carloads
were shipped in 19163 1,038 cars from Oceohannock River landings
and 895 cars from Tastern Shore points, by boat, to Crisfield,
AMaryland.

Tn general the soil and climatic conditions of the trucking
sections of Virginia are very similar to those in North and South
Carolina, the only difference being that the season is just a
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little later. The soil for the most part is well adupled to potato
culture and, when . properly drained, responds quickly to good
cultural practices.

Potato Production in Maryland.—The early potalo crop of
Maryland is a relatively small one as compared with Virginia.
The bulk of the early crop is grown on the Eastern Shore of
Maryland, commonly known as the Maryland peninsula, 1t is
simply a continnation of the Paslern Shore of Vieginia distriet.

The total erop of the state for the past five years including
early, late, second and {all erops, averages less than four aund one-
half million bushels. In 1917 the production was six million
bushels, in 1218 ahout four and one-quarter million, and in 1914
almost five and one-sixth million bushels.

Production Cenlres—Worveester County, adjoining Accomac
County in Virginia, is tbe ehiel production centre with a total of
1197 carloads. DBaliimore is credited with 2150 cars, bul it is
quite evident that a cansideralde percentage of these shipments
must have represented fraus-shipments of potatees arriving in
Raltimore by hoat, and not, as might e inferred, actual production
in the vicinity of the city.

Potate Production in Delaware,—The potato crop of Dela-
ware i of such emall magnitude, as far as ite influence on the total
production of the counlry is concerned, as to be almost negligible.
In point of production, Delawure ranks as 45th state, The aver-
age for the years 1915 to 1919 is only a trifle over one millivn
bushels.  The total shipments inh 1916 were only 121 cars, of
which Sussex County contribnted 101 cars, Nassaun. Selbyville,
Frankford and Georgetown in Sussex County, and Wyoming in
Keut County were the heaviest shipping points.

According 1o the Bureau of Crop Estimates, 5 per cenl of
the erop was harvested in June, 23 in July, 24 in Auagust, 13 in
September, 19 in October, and 16 in November.

It ix quite evident, from tlie above data, that fully 50 per cent
of the crop grown could be classed as late or main crop potatoes.
The Trish Cobbler is the favorite early veriely, and a red skinned
polato of the Rose group as a late variety.

Potato Production in Alabama—In point of production
during the lest five year period (1915-1919) ihe state of Alabama
ranks 33rd. The average produclion during this period was nearly
3 million bushels. The 1918 crop was 63 per cent larger than
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the five year average or 4.8 million Lushels.  The 1419 erop shows
@ deerease of nearly 2% per ceni from that of the 1818 crop, due
wholly to a curtailment of nereage as a result of unsatisfactory
prices in 1918,

Production C'enfres—The chief potato production centres are
located in Mobile and Baldwin counties in the southern part of
the state, Mobile, Theodore, and Dawes are the chief shipping
points in Mobile County, and Feley in Baldwin County. The
area planted to carly potatoes, in 1016, in these twe counties was
cstimated at ahout 2000 aeres, Neo large growers were noted in
Mobile County in 1916, The maximum acreage observed on any
larin dicd not exceed ten acres.

Potato Production in Mississippt.—The potato erop of Mis-
siseippi, like that of Alabama, is a comparatively animporlant one.
The average production of the state for the past five years. 1914 to
1978, is a trifle over 1.3 million Lushels, Tt ranks as 44th state
in volume of bushels produced.

froduction Centres—Comparatively speaking ove can hardly
claim any real centres of early crop production, az the quantity
shipped iz almost too small to be taken into consideration.  Adwms
and (feorge eounties are the heaviest producing sections; the first
representing o shipment in 1916 of 35 cars, and the latter 34.
Natclez is the lending shipping point in Adams Counly and Evan-
ston in George County.

Potato Production in Louisiana—One of the most interest-
ing fentures of potato production in Louisizna is the fact that the
erowers have not, as in most of the other =outhern states, rentred
an 4w single commercial variely,  While the Triunph is ihe leading
variety, it has a strong competitor in a variety locally known as
“Lang White” which {he writer believes 1o be a member of the
Burbank group—probally While Star.  Another point of juterest
is the remarkable response of the growers, in 1918, to the appeal
for a larger production of food crops; and doubtless, too, as a
psychological effect of the high prices received for the 1Y crap.
The acreage in 1918 was over 131 per cent greater than the
average of the three preceding veurs and, in point of production,
the crop was aimost three fimes as large or 4,345,000 as compared
to the three year average of 1,351,000 bushels. The average
per acre production of the state for the years 1915 to 19149 was
671 bushels. The 1919 production was 1600000 bushels, or
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a trifle over 2.3 per cent greater than the previeus four year
average.

Production Cenfres—In liy-gone days the Alexaudria and
Shreveport tistriels were generally recognized as the leading potato
growing sections; but in 1916, a personal visit revealed the fact
that the Shreveport Jiswiet had long crased o prodnce potatoes
on a commercial seale; amd that the Alexandria districl was uot
ws imvorlunt as had heen sapposed, fess than 2,500 acres heing
devored to the crop in that season. Some rather remarkable
changes in acreage have taken plice <iuce I'H7, as is evidenved
from the fellowing data on the 1918 erop, svenred from the Dueeau
of Markets.

Avayelles, Parish or Couty...... 1,800 acres, | Trinmphs

East Buton Bonge, Iarish or Conmy 1800 avres, | Trinmphs

Eaxt Feliciana, larish or Comuy .. 1,500 acres, | Trinmphs

Iheria, Parisb oy County ...... .. 2300 acres, | Trinmphs

Therville, Parisl or Coenty ... 1200 aeres, | Trinmphs

LaFourelie, Parish or Connty. ... .. 17500 weres, [ Lony YWhites { Burburks
probahlys

Plaguemines, Parish or County ... 1,700 acres, fLong Whites amd

Trimmphs
Poiut Coupee, Parish or Connty .. 26350 aeres, | mostly Triumplhs
Nt Jolw Baptist, Parish or County 2,000 acres, [Trimuopbs  anl  Long

White=
Rt. Lawdry, lavish ot County .... L200 acres, | Triumphs  and Long
Whites

St. Aary, Parish or Connty ., ., .. 1,700 neres. [mostly Trinmplis
1606 aeres. | Trivphs awd  Long
Terrehonue. Parizh or Connty ., .. Whites

Wert Felicimia, Taaish or Condy, . 1830 acves, pmostly Trivmphs

Tota) of 14 connties..., ..., .+ 39000 avres
Demaining 22 counfies ... ... HIMIO acres
Total oo 43860 neres

It is interesting to note the very large avreage in LaFourche
Connty, amonnting as it does to almost hall' of Lhe total acrenge
of the 11 counties, and cousiderably over a third of the acreage of
the whoele state as here given. [t is, hiowever, less than one-third
of the acreage reported by the Rurean of Crop Lstimates, which
is 0110 acres greater than the ahove data. Such a discrepaney
can he readily accounted far, as the Burean of Markets data proha-
bly only took into consideration the early crop, while the Crop
Lstimates report included both the early and the fall erop.

The fact that two varieties are grown commercially iz aleo of
interest as, outside ol Florida, it is the exception rather than the

8
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mle. Tt is especially interesting to uole that the long White
(White Star) variety is largely, if not almost exclusively grown,
in the southeaslern part of the stale, or the region which might
be regarded as {ributary to New Orleans. It simply illustrates the
fact that the Loug White variety is either better adapted to the
soil and elimatic conditions of this region, or that the growers
are catering to a distinet preference on the part of the trade, for
white skinned varieties.

Potato Production in Texas.—Texas ranks as 3ith state in
point of production. 'lie average bushels produeced during the
five years, 1915 to 19194, is 2,917,200 with a maximum production
in 1939 of 3,596,000, A comparison of the acreage production
of Texan potato fields with those of other southern statex, zhows
that the yield, 60.8 bushels, is Jess than that of any of them.
The reason for such low yields is that the erop s a rather uncertain
one, owing to its heing suhjected to such variable and trving
climatic conditions.

Viewed in its entivety, the potato crop of Texas is comparatively
insignificant when the gize of the state is taken into consideration:
vet there are 2 few localities in which the erop is a fairly
important one.

Production Centres,—The chief commercial potato centres in
Texas are the Wharton and Eagle Lake distriets, located in Colo-
rado and Wharton Counties respectively; Simonton and Fulshear
in Fort Bend (ounty : and Brownsville and San Benito in (fameron
County. The car Jot chipments in 1916 from Eagle Lake were
4415 Wharton 313; Bgypt and Glen Flora in the same county
103 and 58; Simonton 193; Fulshear 41; Browngville 101 and
San Benito 50. The totat shipments reported by the Bureau of
Markets in 1916, 1917 and 1818 were 1,649, 1,671, and 2.312
cars respectively.

Potato Production in Oklahoema.—The average production
of potatoes in the state of Oklahoma during the years 1915 to 1919
was less than 214 million bushels or to he speeific 2,496,200 bushels.
The average yield per acre was 62.7 bushels or the second ltowest
in the Union. If judged by ear lot shipments, the potato erop
of Oklahoma would not take very high rank as a commereia) indus-
try. The shipments for 1916, 1917 and 1918 were 1,42%, G25,
and 349 respectively. These figures are not substantiated by
those of the Bureau of Crop Estimates, which show more than a
3314 per cent increase in the 1017 crop over that of 19165 despite
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ihis fact the shipments were over 50 per cent less. 1t is presuma-
ble that the 1917 and 1918 Bureau of Markets data, issued under
date of Jannary 28, 1919, does not represent as complele a record
of the car lot movements as in 1916, The crop movement is be-
tween May 25 and July 15.

Production Cenires.—The heaviest production centres are lo-
caled in Muskogee, La Flore and Sequoyah. Fort Gibson, Webbers
TFalls, Wyhark and Muskogee are the heaviest shipping poinis in
Muskogree County: Spiro in Ta Flore; and Gore, Vian and Mul-
drow in Sequoyah Couniy. The total car lot shipments from each
of these counties is as follows: Muskogee 7,811, La Flore 2,671, and
Sequoyah 192, Of the 181 cars shipped Yrom Muskogee County,
461 are credited lo Fore Gibzon, which is the centre of the com-
mereial potato area and is lacaied in the Arkansas River Valley. A
cousiderable praportion of the crop in this section is grown on the
fertile rviver hottom lamls, which for the most part consist of a
light saudy loam well adapted to potate culture.

Tt iz interesiing to note that in 189L the horticulturisf of the
State Txperiment Station, 0. M. Morris * stated that the largest
commercial potato growing disiriel in Oklahoma at that time was
coufined to the valley of the North Canadian river in Pottawatomie
Connty.  The 1916 ¢hipmenis [rom this connty were 62 ears, 57
of which were from Shawnree and five from Dale.  This affords an
exeellent illusiration of how jwaduction centres may shift {rom
year lo year, or from decade to decade. The shifiing of truck
erop centres js, perhaps, more largely confined to the South than
to the North: and this js particularly true with respect to the
potato crop which, outside of a few well recognized disiricts, is
more or less of 2 catch crop with the trucker, and is subject to
wide fluctuations in acreage, according to whether prices rule
high or low.

Potato Production in Arkansas.—A\s a potato growing state
Arkansas stands as 35th state in point of production. The aver-
age for the past five years, 1915 to 1919, is nearly two and three-
quarter million hushels, (2,709,000), and the average yield per
acre for the same period is ¥2.1 bushels. The total car lot ship-
wents reported for the state in 1916 were only 537, It is evident
therefore that., from a commercial standpoint at leasf, ii cxerts
little influence on the outeide markets.

Production (enfres—Commercially speaking there is but one
production centre worthy of consideration. This is the district
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~urrounding Fort Smith in Sehastian County, from which 383 of
the 537 cars were shipped. OF this number 313 were moved
from Fort Smith. Other pointz that might be mentioned are
Abma, in Crawfard Connty, 30 cars: Dooneville, in Logan County,
25 curs; Charleston, in Franklin County, 23 cars; and ol Roy,
in Jelferson County, 18 cars. Tt i3 quite apparent from these
figures that the real commerdal area of potato produe-
tion is in the vieinity of Fort Smith. The Fort Smith figures may,
however, be mislending ; it is sltogether probable that they inelude
a conxiderable portion of Oklahoma-grown potataes, as the river
bottom Tawds on both sides of the Arkansas river are largely
ntauted to potatoes in this particular lecality,

I gome respects the soil and ihe general tay of the land, hoth
in Ackansas and Oklahoma in the Fort Smith district, is idesl
Tor potate enlinee.  The sandy loam soil is of alluvial origin, and
is envily kept in good physical eoudition provided any reasonable
attention is given to the maintenance of a good supply of organiv
macter.  The Triumph is the leading early variety.

Potato Production in Tennessee—DBazed on ils five-vear
average, Tanuvessee stands 6th in point of production of the six-
teen states. regionally grouped as routhern states by the Burewr
of Crop Estimaler. It ranks 28th among the 48 states of ihe
Union, with a tatat average produetion during the years 1915 to
1Y of 3,525,600 hushels, and an average yield per acre of
t9.4 bushels. As 57 per cent of the crop is harvested after
Newtember 1, it 18 =afe to assume that the potato iz quite largely
grown as a late or main crop, or a fall erop rather than as an
early or truck crop.

Produciion Centres—The heaviest shipping zection is found
in Gibson Caunty, from which some. 376 carloads were moved in
1916, Lauderdale County is next with 133 cars. The leading
shipping stations in Gibsor Connty are Gibson 198, Milar 156,
[Lumboldt 130, Fruittand 60, Medina 20 and Bradford 12. Ialls
is the lealing shipping poiut in Lauderdale County. The (um-
herland Platean in Cumberland County offers possibilities for the
development of a considerable industry in the production of late
or main crop potatoes.  Seeand crop potatoes are alse grown quite
extensively in some parts of the state. Columbia is the centre
of the second erop potato industry.

Potate Production in Kentucky.—The potato crop in Ken-
tucky ranks 21st in point of production with an average of over
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a5 milkion bushels. The response of the Kentueky farmwr 1o
the appeal for o larger erop of putatoes, as well as other food crops,
is welb shown by the ineveased acreage in 1018, A comparison
of the 1918 acreage with that of 1915 shows a 47 per cent increase
in favor of 1918, If the nceessary data were available it coukl
praliably be shown that the potato erop of Wentucky, like that of
Tennessee, 3 very lurgely made np ol late, second and fall
crop varieties.

Production Cenlres—-lefferson County, Kentueky, i by all odds
the leading potato-producing centre, as it inelundes the well-known
Louisville district,  The {otal ear lat movements reportsl for
the state by Froelich? for 10145, was 1,894, and of this number
Jefferson County it eredited with 1356, Lowisville and 8{. Mat-
thews are the two leading shipping eentres with 536 and 334
ear fals respectively; Tamdon hippel 183; O’Bavnon 117:
Buechel 1153 Trospect 310 Jelfersontown 23: Anchornze 205
and Lakeland 2,

Potato Production in West Virginia.—WWhile the state of
Wert. Vieginia iz geographically ineluded in {he southern group of
states, it naturally lelongs {o the northern or late erop group.
The Monthly Crop Report of the Bureau of (‘rop Estimates for
Novenher, 1016, p. 116, gives the percentage of the crop harvested
per month as 1 per cent in Juwe; ¥ in July; 16 in Augusty 36 in
Septeniher: 57 i October, and 1 in November, Tt is thus seen
that less than 25 per ecent ol the acreage anted Is larvestoed
as an early erop. The average yield during the years 1910 to
1018 was over 314 million bushels, and the yield per acre L3
bushels. In relative impartance West Virginia vanks 22nd.

In dizeussing the comparative importance of the potato erop,
Daey ! eays:

“Jt wilt be noted that the aren devoted to the potato crop (in 1909}
averages less than half an acre to the furm. ... The only counties which
ship their product outside of the state ta any extent are those lginy along
the Ohio River. Their snrplus goes to the markels of Pitlshurgh, TPenn.
sylvanin; and te Cincionati and Columbus, Ohio. Fven if every buxhel
produced wus kept at howse, we wonkl «iilt Jave to import from other
states cnough to feed our own people......There =eems (o be no valid
reason why West Virginia should depend upon the farmers of other states
o furnish such a lnrge share of the potatoes consumead by lier people, when
there are thousands of acres of land within her Torders that are spleadidly
adapted to the growth of ihix crop.”

The physieal aspeets of the state are such that one can easily
find elimatie and soil condlitions admirably suifed to 1he Srowing
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of etther an early or a late ¢rop; the range in altitude varies
from 260 to 4,860 feet, thus alfording at the higher altitnde, say
1,800 to 3,000 ft., climatic eonditions admirably adapted to the
production of a late erop, which econld e marketed lor table or
seed stock, accarding to where it was produced and the variely growi.

Production Cenires—Striclly speaking, there are no wall de-
finred potato production centres in the state, unless one might
choose to consider those counties bhordering the Ohio River, some
of which grow a goad many Farly Ohio for the Pittshurgh, Cincin-
ngtl and Columbus markets. ‘These are dag early and, as a rule,
are at once shipped to market, The Bureau of Markets reports
that only 3% cars of the 1016 crop were shipped from points
of production.

QUESTIONS ON THE TEXT

. YWhat are the chiel points of difference hetween potato production in
the Ronth and in the North?
. How wany erop periods are there in the South? What are they ealled?
. Into how many geographical sections has the Bureau of Crop lstimates
divided the Unifed &tates? Nrwe them,
. Nawme the southern Ntates,
. What proportion of the 1820 potato crup did the South produce?
. Why does the senthern potate crop command o hetter n price, as a rule,
than the northern?
. What is the relative importance of the carly crop to that of the late
and fall crops?
. In which portion of the South is the percentage of early o late ar
fall erops greatest? Mention some of the States.
. Is polato production in the Routh capable of much expunsion? Give
reasons,
10. What are the chief advantages to the grower of heing located in a
production centre?
1. Why is the southern grower more dependent npon active selling than
the northern grower ?
12. \What are some of the vonditioms that are geuerally regarded us being
favoruble Lo the production of an early crop of potatoes?
13. Name some of the leading commercial centres of potalo production.
14, Why are sandy loam soils preferred for early crops?
15. What are the varicties chiefly grown for the carly crop?
16. From what localities does the southern grower obtain hix eeod? At
what time of year?
17. Throughout what months ix the early crup planted?
18. \Wlai. is one of the chief risks eucountered in growing an early erop?
19. Tu what pariieular portions of the South are late or maiu erop potzaioea
grown?
20. What are the chief points of difference hrtween the Ffall erup and the
late crop?
21. Of what does the falt erop proper consisi?
22, What iz meant by second crop potatoes?
23. In what portions of the South are fall crop potatoes usually grown?
24. What varietics are grown for fall crop production?
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5. What is the origin of the White McCormick? Is it as good as the

MeCormick ?

. What are the sources of seed supply for the fall erop?
. What classex of varieties are incinded in secoud crop preduction?
. Within the strict meaning of the termu “second crop polatoes™ what

shouild it include?
What is the souree of seed supply where the Trish Cobblers are grown?

. Deseribe practice No. 1. Why is it so important?
. Deseribe practive No. 2 and compare with No, 1.

Deserile practices Nos, 3 and 4

. Deseribe practice No. 5.

. Describe practice No. 6 and give its relation to the others.

5. Is the present practive of nsing the cuils a desirabie one? {ive reasons.
. What should Le the delermining factor as regards the date of planting

fall or second crop potaloes?

. Why is it desiralle to delay planting as long as possible?
. Is full maturity desired in the second erop? {Give rewsons.
. How does the yield from fall or second crop potatoes compare with

that of the early crop?

. Of what particnlur interest is the Florida potata crop to the stwdent

ol potate vuiture and the cousumer?

. What varieties are grown? Give portions of Floridw in which grown,
. What varicty does the Georgiz trucker prow?
. How dnes the 1018 crop iu Souwth Carolina compare with that of

1214 Lo 19177

. How does the Nourth Carelina potato crvop compave wilh that of

South Carolina?

. Tn what respeet does North Carelina's potato erop differ from that of

the three preceding states?

. What positivn does Virginia hold as a potato producing slate?
. In what parts of the state are the crops produced?
. Of what importance is the early potato crop in Maryland as compared

with that of Virginia?

. Is the potato erop of Delaware of maunch reirtive importance? What

position dues it oveupy?
erage production of Alabama for the years 1815 to
1919 inclusive?

. What i« the rank of Mississippi as a potalo producing state?
. What is one of the intercsting features about poiato produciion in

Louisiana?

. What varietics are grown?
. What is the average per acre praduction for the state as a whole?

Name {he ehief production centres. Which is the most important?

. Where is the Long YWhite {White Star) variety most largely grown? .

What was the average potato productien of Texas during the years
195109 inclusive?
Whati record does she hold in prodnetion per acre?

. What reasons are assigned for (he low yield?
. What are the chief comimercial ventres?
. What wag the average production in Oklshoma for 1915 to 191D

inclusive?

. What rank does she hold in production per acre?

- Duving what perind is the crop moved to markel?

- What is the rank of Arkansas in point of production?
. What is the leading variety?
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[HN

H.
N, Of what |u|}]\ormnce is the Kentueky putntn erop?
. Whut are the kading production centyes?

70, Of what lmparl'nme from an early crop standpoivt is the Weast Virgint

[ ARy &

[

o+

[}
. Whae does Dary
. Wlhat are the lrading production centres?

What is the rask of Veonessee in puint of production both i the South
and i the United States?
What prereentagze of the erop is harvesled after September?

ay whout e potato crop uf the stute

QUESTIONS SUGGESTED BY THE TEXT

- How wany crop perieds in your region? What ave the dates of

planting?

. To what peographival section does your vegion wlomg?
. What other states arve in it?
. What varielies are most grown in your region?

What are the mmest noted ]nmlnLtwn centres in yonr state?

. How du these compare with other ventres in the United States?
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CITAPTER X
POTATO PRODUCTION IN THE NORTH AND WEST

Ix the preceding chapter, the early or truck crap potato-
producing sectiong in the South were considered hoth with respect
to the extent of the crop grown as vompared with the Lotal crop
of the United Sates as well as to the rvelative importanee of the
erop in eaelt state, Tt was shown {hat the 16 states geogeaphically
vonsidered s belonging to the South only produced a little pver
15 per cent of the fotal cvop.  When it is vemembered that this
percentage inelades all the carly, laie awd fall crop of polaloss
growtt in the Soulll, the significance of the comparison and the
relative impartance af potate production in the North and West
becomies ae otee appareat,

The Potato Essentially a Northern Crop—While ihe pro-
ditetion of late or main-crop potatees i3 not eniirety confined to
the Norih, it iz tn @ commercial sense very lavgely restricted to
thie northern tier of slates. Thix s iy vo meaus due to an
acvidental etrenmstanee, hui rather fo a direet recognition of the
facl that the pedato s essentially a cool-loving plant; it theee-
fore thrives hest where the sumwer temperalures are relatively
low and where 1he vainfall iz suffictent to keep the plants in an
active stage of growih thranghout {he season. Sweh climatic
ronditions are guite generally foand in the northern part of the
United States and Canada. and in some of the more elevated por-
tions of the Nouth and West.

Altitade, as well as latitwde, is an importaut climatic determin-
ing influence =0 far as temperature is concerned, and must b
reckoned with in the consideration of the suitabilily of a given
region to any partieelar erop.

Confirmation of these statements, insofar as their application
to the lale potalo crop is concerned, is not lacking as one has only
to eall attention to the leading potato-producing states, such as
New York, Miunesota, Wisconsin, Michigan, Maine and Pennsyl-
vanin to partially, at least. prove the truth of (his assertion.
The average production of lhese § states. during the years 1915 &
1919, was over 43.1 per cent of the total crop of the Tnited States.

121
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Market is Another Factor.—I1t would he misleading, ns well
as unjust, however. to other equally as well favored states, climati-
ealty at least. io assume that lhis large production was wholly due
to exceptionally favorable =oil and climatic conditions. There is
anather factor which determines to a very lurge exient—in fact,
it may be considered the sole limiting factor in many sections of
the United States; this factor is that of proximity to market ov
to the large consaming cenires.  The potato is a bulky, and rela-
tively cheap setting food product, and on that account there is
not a suflivient margin between the cost of production and {he
selling price of the crop to permit of the absorption of a very
heavy tramsportation charge, This limiting factor i, therefore,
responsible for the relatively light production of the cleven far-
western states.  The production of these eleven states for the
years 1915 to 1912 hag averaged just a trifle under 14 pee cent of
the total crop of the United States. 1 one attempted {o judge
the adaptability or suilability of the various states, it this country
or in foreign ones, for the production of potatoes solely by the
extent of the erop produced, they womukd very likely form an
crroneons opinion or arrive at an entirely wrong conclusion regant-
ing the real causes of heavy or light preduction.

Two Important Factors.—If an intelligent understanding
of the subject is to le reached, ore must consider the following
two {actors: (a) average production per acre, and (h) the produc-
tion cost per bushel. These two faclors are, of course. largely
determined hy the progressivences of the growers as regards their
cultural practices and the care they cxervise in the prodnction
and use of good seed stock. A comparison of the average acre
production of the six largest northern potato-producing states
with thal of Uie eleven far-western states for the five-year period,
1915 to 1919, shows that the former produced only 90.3 bushels
per acre, while the latter averaged 133.3 bushels or an increase of
43 bushels, Tt iz evident, therefore, that the six heavy producing
northern staies do not enjoy any special advantage as regards
climate or soil. The real explanation of their large production
is that of proximity to large consuming centres.

Iate or Main Crop Production Centres.—Dotato production
in the North and West is not so generally confined to distinetive
production centres as in the South. There are, however, certain
well known sections which are generally recognized the country
over as important potato-producing areas.  These sections” are



AROOSTOOK COUNTY, MAINE 123

Aroostook County, Maine; Loug Islund and western New York:
Monmonth County, New .Jersey; Waupaca and Stevens Point,
Wisconsin; the Ned River Valley in Minuvesots and North Dakota;
the Kaw (Kansas Tiver) Valley in Kansas; Greeley, San Lus
FValley, Carbowdale and Montrose districts in (oloradn; the Idaho
Falis and Caldwell districts in ldabo; the Yakima Valley iu
Washington ; and the Stocklon district in Califoruia, While the
aliove localities are the more widely known potato production ceu-
tres, they do wot necessarily represent alt of the important sections.
In act, outside of Arvoostook Connty, Maine, western New York,
anil Greeley, Colorado, 1here are a nuwber of other disiricts such
as southern New Jersey, novtheastern OGhio; the central and nortl-
ern portion of the Iewer peninsula of Michigan, and many others
in which potatoes are produced on a much larger seale than in
some of the better known areas mentioned,

Aroostook County, Maine.—The state of Maine haz long
enjoyed the distinction of laving within its Lorders a county that
produces on the average mote polatoes annually than all but the
six leading states, of whicl Maine herself ie the filth in point of
production, [i is probably noi so well known that the area of
Arcostook County is almost equal to thal of the whole state of
Massachusetts and that, notwilhstanding its large average
annual  production of potatees, 1714 million  bushels, lesg
than one-fourih of the Jand i the county has been bronght under
cultivation. Owve may well inguire inte the reason for this seem-
lugly large developrent of commercial polate produetion in this
somewhat remwote market region of the United States, The most
logical reasons which present themselves are that the soil and
climatic conditions are extremely favoruble to the potato cron:
the climate is too coal for the successtul preduction of eorn or
other cultivated cash crops, hence the farmers have come to regard
the potato as their chief agricultural money crop; aud to look
apon grain ard hay as merely necessary evils in the practice of a
safe and economic erop rataiion syvetem,

Soils—"The soils of Arovstook Counly are of glacial origin,
It are not thonght to have heen transplanted very far. They are
mostly derived from the shaly Aroosiook limestone, which underlies
a large portion of this area. Westover and Rowe” classified the
soils derived from the unmodified glacial drift into cight distinct
types, the most important of which is the caribou loam. This
type of soil is especially suited to the yroduetion of potatoes.
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Climalie Conditions,—The climatic conditions thal prevail in
Aroostook County vary cousiderably Trom these which oblain in
the southern part of the state. The wemperatove is much lower
in the winter and daoes not rise as high in the summer; the rainfall,
white not always as copious in the grawing seacon, is usnally more
evenly distributed; and it is seldom that the potato erop of Aroos-
took suffers very seriously from either heat or drought.  These two

Lz

2 2 s F
Fia. 55.—4 field of Lrish Cobblera jost comung inta bloom. Araostaak Cu., Me,

factors—heat and drought—exert a mueh more marked inllnence on
tuber produetion than we are wont to consider,

Varieties Grown.~—The leading commercial varieties grown in
Maine are the Irish Cobbler and the Green Mountain. In the
rase of the Iatter variety, it i® supposed to inelude 1he members
of the group, such as the Gukl Coin, Svow, Noreross, ote.  The
Trish Cobhler ix grown hoth for sewl and table purposes, while
the Cireen Movntain is grown almast exclusively for table nse.  In
addition to these, he following varieties are grown [for seed pur-
poses as, for example, the Spaulding No. 4, Awerican Giant,
Trinmph, Early Ohie. Farly Tose, and Quick Taneh. The last
three varictics are sparingly grown hy a few send growers.
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Potalo Blossoming.—In 1o other section of the United States
yieu visited by the wriler does the potato plant Lloom as freefy
as in northern Muine. The reason for this is that the plants
rarely suifer a vcheel in their growth due to heat or drought
during the period i which the blossoms are developing.  As a
result of these favoralle conditions, many potate fields in northern
Maine have tlie appeacacee oF an innuense lower garden {Figs.

Fic. 59.—A fiehi of Trsh Cobblers in full bloom. Aroostook Co., Me,

a8 and 59).  The lrish Cobbler and the Green Mountain varicties
are especially free liloomers.

O account of the fovorable climatic and soit conditions in
Araostook County, Maine, the Unitad States Department. of Agri-
cultnre has condneted some rather extensive potato experinents in
this section since 1911, At present, practically all of the breeding,
selertion, seed development and verietal testing are locatad on
Arnostook Farm, Presque Tsle, Me. (Fig. 60.) (Aroostook Farm
is a Ntate Ixpertaental Farm operated Ly ihe Maiue State
Txperiment Station).
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Production Centres in Aroostook Couniy—\While the couuty
1s usually regarded as the unit in the discussion ol state production,
it is believed that owing to its size, a somewhat more special or
minule consideraiion may be given to certain portions of it. The
northern half of the Arcostook Valley is generally conceded to be
supertor to the southern half for the growing of potatoes. The
heaviest producing seetton is that portion included between Alars
Hill, aud Limestone, enmtbracing the towns of Mars Hill, Laston,

Fi6. €0.—Dwelling house and bara on “Aroostook Farta,” Presnue Tale, Me. Aroa-
atook Farm i3 a State Expemnem. Farm opcrated by the Muine Statc Experiment Station,
Oronn, AMe. he U.S. Department of Agricultura carrics oo its potato breediug work on
this farm,

TFort Fairfield, Presque Isle, Caribou and Limestone, In 1913,
the Bangor and Aroostock linilroad prepared a sketch map showing
the distribution of potato shipmenis over their line (Fig. 61).
The map also gives the number of miles Lributary to each point,
the car meovement per mile and the percentage of the ecrop it
represents.  For convenience of reference the data are considered
under ten zone numbers.  The heaviest movement per mile of road
operated was that of zone 6 or the Fort Fairfield Branch on which
260 cars per mile were moved, The next highest is that of the
Timestone Branch, zoue 5, with 187 cars per mile, and zone 2,
third, with 180 cars per mile.
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The Long Island, New York and New Jersey Districts.—
While these two districts are not exactly identieal as regards
climate and soil, the variations are no grealer than those found
within Aroostook County, The planting and harvesting seasons are
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also practieally identical, thus makiug it possible ta cansider them
as one distrivl.  The points of diltereices between {he combiind
seetions and that of Maine are (hat the Long [sland and New
Jersey areas have two distinctive planting seasong, wiz, an early
and a late. The Irish Cobbler is almaost wholly grown for the early
crop and the Green Mountain as a late, with the exeeption of
Alonmounth County, New Jersey, where it is supplanted Ly the
American Giant, which is an lntermedhate variety, planted aboul

62.—Harvesting potatoea on & Minch Bros facen. Rrideeton, N.J. Potatoes are
g:\theledm‘ bushel askets. Couctesy of Mineh Bros., Bridpetoe, N.J,
the same time as the sarly cvop.  1n addition to these three, a red
skinned variety lelonging 1o the Rose Group, which we have lecn
anable (o ilentily, i* grown te some extent as a late crop. for
which purpose it seems to be admirably adupted.

Production Cenfres. The chicl potato-producing centres in
New Jersey are located in Mommouih, Salem, Mercer, Middlesex
and Camlerland Counties, The chiel shipping points are L'ree-
hold, [Inwell, Marlboro, Tennent and Buglishtown in Monmouth;
Salem, Woodstown, Elmer and Daretown in Salema: TTightstown,
Yobhinsville, Yardville and Windsor in Mercer; Cranbury and
Trospect Plains in Middlesex; and Tridgeton and {Insted in
Cumberland County,
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The Long Tstand distriet is represented by Sulfolk Couuty, in
which the leading shipping points ace Riverhead, Aquebogue,
Cutchogue, Bridgehampron, Southold, Mattituck and Orient.

Soil and (linatic Conditions,—The soit in the move intensive
potato-produeitiyg areas on Long Ishund and in New Jersey is of a
more or less sandy nature, and could e designated as belonging to
the Norfolk series, being a continuation of the sume general type
of soil as ihat of the Kastern Shore of Maryland and Virginia.

The ¢limate of Loug Tsland is very mnch modified by the ocean

Fin. 63.—8pecially constructed wagon body racks permit of hauling a large nuesber
of baskets. Courieay of Alinch Tiros,, Dridgeton, N, 1.

on the south and east and the Sound on the rorth; this imparts
to the surrounding territory a wilder and more equable climate
than that which prevails in the sume latitude further inland. The
climate of New Jersey, especially thal of the southern half of the
state, 15 uot as well suited to the potato as is that of Long Islamd,
becanse it is generally warmer and drier, 1In New Jersey, the
practice of planting second crop hame grown sced is on the increase,
but the bulk of the seed is procured in the North,

Source of Seed—The Long Island grower is ahmost wholly
dependent wpon nerthern grown seed.  Maine, Vermoni and
northern New York growers supply the bulk of the seed usedl
Some New Jersey second erop seed iz planted, but, as yet, the
amount used is rather negligihle.

During the past year, (1920), Wisconsin Green Mountains,

9
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and Prince Edward lsland American Glanls have been planted
o some extent.

Cultural Practices—In general, the same cullural methods are
pursued as in Matne, with this exception, that both the leve] and
modificd ridge emlture is practised. The distance and rate of
planting is very much the same, as is also the vse of commercial
fertilizers, with the possible eaception thai they are not used
quite as prodigally az in Maire. .\s a rule, the fertilizer applied
to the early crop contains a higher percentage of available nitrogen
than is used by the Maine grower, this being done for the purpose
of hastening the development of the plants. Few growers in either
of these sections practise gpraying as thoroughly as in Aroostook
County., This is partly due to the absence of Iate blight in so many
of the seasons that the grower hecomes eareless and is willing o
take a chance, with the result that every few years hiz crop is
severely attacked with the disease, and heavy losses through tuber
decay are tncurred, ‘This was the case in some counties of New
Jersey in 1919, when a severe attack of late blight caused con-
siderable loss.

Harvesting the Crop.—The soulhern hatf of New Jersey har-
vests its potato crop somewlint in advance of the northern hall of
the state, as well as of Long Island. The crop movement from
New Jersey in 1916, as iudicated by percentage of crop harvested,
shows that 2 per cent was dug in June, 18 in July, 36 in Angust,
26 in September, aud 18 in October.!  This data affords a fair index
Lo the proportion of the crop that is grown for early and late mar-
keting; it iz not necessarily an accurate one because, in either of
the two districts under consideration, the harvesting of ihe early
crop is matertally hastened or delayed, according to whether prices
are high or low during the normal period in which it should be dug.
A considerable portion of the New Jersey crop is handled in five-
eighth bushel baskets (Figs. 62 and G3),

New England and Northern New York.—The New England
States, exclusive of Muine, and northern New York are sufficiently
identical in climatic conditions, eultural practices, and varieties
grown to be considered as one general area. With few exceptions,
potatoes are mot grown in this region as un early erop. Outside
of northern New York and certain towns in Vermont, very little
seed stock is grown other than for Jocal use, The Irish Cobhler
is the leading early variety, aud the Green Monntain the leadiug
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late one. The crop is usually planted during May and the first
week in June; though in the more favored sections of Comnectient,
Rhode Idand, and Massachusetts, the crop is often planted in MApril,
especially early varieties such as the Trish Cobbler, Quick Tunch,
and others, Few large growers are found in this ares, the average
acreage of commercial growers ranging from 2 te 20 acres, with
an vecasional grower considerably exceeding this amount.
Western New York and Pennsylvania.—The general potato-
producing sections of western New
York and Pennsylvania are very much
alike, insofar as varieties grown are
concerned. Most of the potato crop
produced in this region, outside of
areas adjuceut to the larger cities, con-
sists of late varieties intended for fall
and winter consumpeion. .\ compari-
son of the production of these two
states during the years 1910-1919,
inclusive, shows 2 variation in New
York State from a frifle over 22
million bushels in 1915 to nearly 53.25
n.:illic:u bushels in 1914, with a varia- " Fra, 84.—Danie] Dean. Nichols,
tion in acreage of only a triflc over 1~~]Y- Ymctc %"Lelf')?i'yt gu Dotato
3 per cent, The range of variation in fxlti‘;wmtl:c":)rxuwiiu,u of Targe crops
- s 0 of high quulity potatues, Al Dean
Pennsylvania was Irom a little over 15 mekea o speciality of the Rueal New
million bushels in 1911 to 29.5 million ;:z(tﬁr!t\e‘:r::mphtet;;\hsop\::l]t]cl:noﬁll;
in 1917, with an acre inerease in favor Lo thwentef sheervabon aud n
of the latter period of wboul 16 per iy inriieybneslie, w
cent. The varieties mosl commonly and lecturer,
grown are chiefly members of the Green Mountain and Tural
groups. The Rural varieties are more generally grown as they have
proven to be better adapted to the climatic conditions of western
New York and certain sectious of DPennsylvania than the Green
Mountain class. In Washington County, New York, the American
@iant js rather extensively grown for the New Jersey seed trade.
The Irish Cobbler and the Barly Ohio are the leading early varietics.
Cultural Practices—Cultural practices vary in different locali-
ties. In some sections the planting of the late crop iz delayed
until the latter part of May or forepart of June; this is particularly
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true in western New York, while in other sectious, the crop is
planted the latter part of April or carly in May. The date of
planting is governed, to a large extent, by the normul weather
couditions provailing in any given loeality at ihe time the plants
arce developing their tubers. Roberts and Clinton ® say: @ Larly
planting of potatoes and frequent tillage to conserve moisture will
ardinarily give best results”

The New York growers, a5 a rule, plant larger acreages than
do New Bugland or Penosylvania growers.. Madern potate inmple-
ments are very generally employed in the planting, care, ant
harvesting of the crap.  The ridge ot hilling system of enlture is
guite geuerally practised t‘lmu;‘lun'L New \urk State.  There are
thosu, uf vourse, who prefer level enltnre but they are in the mi-
nority.  In Pennsybvania, both systems are in vogue. Investigza-
tivng reported by Stonet in 1905, would seem to indicate that
level eulture, at Ieast in 1he vieinity of Ithaen, wax preferable to
hilling. The following data covering three seasons are taken
{rom Stone’s report :

hilled, vieldedat the rate of 288 bushels per acre,

IN7T— o

jevel, vieldedat the vate of 384 bushels per aere, 96 b incr

] Lilledd, yielded at the rate of 327 Lushels per acre,
IS —
\ level, yielded ai the rate of 343 bushels yer were, 1S bu. inerease.

l hilled, vielded st the rate of 194 bushels per aerve,
IR
] level, yielled at the yate of 241 bushels per acre, 17 b inerease.

Rpraying is no more generzl or thorewgl ju these two states
thau iu New Poglaud.  There ave, liwowever, some very worthy
exveptions. Two ol the most striking that have attracted my at-
Icmlon are those of 1laniel Dean of Nichols, N. Y., (Fig. 64)
and 'T. 1. Martin of West Hush, N, Y. "These gu-ntlvmvn are firm
lw}ic\'crs in thoreugh spraying.  They are not satistied o call their
joh done when they have sprayed theiy patato fields, four, six
even eight times, but have been known to spray as often as sixteen
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times sluring the season.  The increased yields they secure are. in
their judgment, ample justification (or the extra spray material and
the labor involved in making se many applications. Tn all of the
strictly conmmercial sections the crop is harvested with the elevator
type of potate digger.  Most of the New York State growers use
bushel crates in which to pick up and hanl the polatoes to the
storage house or vellar (Fig. 65).  As a rule, retther New York

G3.—Harveating Sir Wa'ter Raleizh potatoes, T, E. Martin'a farms Weat RRush,

Fic
N.Y. The potatned ure picked up in bushel crates.  Courtesy of T. E. Martin.

or Pennsylvania growers have muule as ample provision for the
storage of the potato crop ax have cither the Maine growers or
those in the “fur-west” states such as, Colorado, Utah, and Tdaho,
The house or barn cellar rather than the special potato storage
house i3 utilized quite generally throughout both  states
ander constderation,

The per acre yield in both New York and Pennsvlvania is Tar
Lelow what tr should be. awd what it must be in ihe near fucare,
when greater demands will be made upon all tillable lands to
praduce larger supplies of food.  The average per acre production
of New York for the years 1915 to 1919 is only 37.1 hushels:
and that for Pennsylvania ts still less, 82,8 bnshels. When it
is remembered that Long Island and northern New York, where
iavger yiellds are secured, are included in this average, it is evident
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that the average yield jn western New York is considerably less
than the figure mentioned. That yields very largely in excess of
these may be grown, when proper cultural care is given to the crop,
have hieen amply proven by Hoberts and Clinton,® in their four
reports on potato culture. From these four publications the fol-
lowing datz on yiclds secured on the Station farm are presented:

1695—352.6 bushela
1896—333.0 bushels
1807 —2322 0 hushnls
1503—278.0 hushels
1894—202.0 Lushels
1900—200 0 Dushels

These data are significant in that they furnish conclusive evi-
dence of the feasibility of very malerially increasing the per acre
yield of potatoes, not enly in New York State, but in every other
state where climate and soil are favorable to the growth of the
potato plant.

Ohiog, Indiana, Illineis, lowa, and Missouri,—Tlese five states
represent the central portion of the geographical area included in
the Bureau of Crop Estimates division known as the North and

Adveroge Acveage Production and Yield Per Adere and Principal Vorieties
Grawn 19131919,

Ruuk Yivld  ‘Husheh
State [in pro= |Acresge in per Prineipal varietica grown
duction i bushels | Acre
Ohio....| 8 152,600 12.027,200| 78.2 Early Chio, Green Mountain, Rural
1linoiy. .| 10 187,000 10,715,500 78.0 Early Ohio, Early Michizan, Rur!
Towa....| 11 120,300] 16, 566,00 R0.D Rural, Green Mountoin, Eurly Ohio, Bur~
bank, Irish Cobbler
Missouri| 6 95,200 G,%26,400 70.2 Early Ohio
Indisna | 19 82,600, 6.521,000( 7H.2 | Itucul, Green Mouotain, Early Ohio,
| Trish Cobbler

West.  While none of the five are large producers of potatoes, as
compared with the siv leading states of this division, they nevers
theless are, as will be noted in the above table, well up in the
list, ranking between eight and nineteen, inclugive, .\ study of the
yield per acre column shows that three of the five states are iden-
tical, 8.2 bushels, while the fowa average is 80 bushels and Mis-
sourt only 70.2. Il is evident, therefore, that the general climatie
and soil conditions must he more or less similar.
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Production Centres,—The ehiel producing centres in Ohio are,
according to Ballou,® the counties of Portage, Wagne, Medine,
Cuyahoga, Hamilton, Stark, Lucas, Summit, Brie, and Mahoning.
He further states that, if the state be roughly divided into four
quarters, it would be found that the northeastern quarter produced
over one half the total crop of the state. In Tllinois, the
chief centres are located in Cook, Saint Claiv, Madison, Whiteside,
and Winnebago Counties. In lowa, the leading countics are Grundy,
Scott, Tama, Marshall, Mitchell and I'ottawattamie. The Missouri
centres of produclion, so far as eounties are concerned, are St. Louis,
Bay, Buchanan, Jackson, and Andrew. Those of Indians are La
Porte, St. Joseph, Allen, and Flkbart.

Cultural Praclices.—Relatively little commercial fertilizer is
used ju the production of potatoes thronghout these five states,
Tn northern Obie, according to Green,® the first two weeks in May
1z cousidered the most suilable time to plant. 1n northern Indiana,
1linois, and Towa, the planting date for the late crop is similar
to that of Ohio. Potatoes intended for carly market might be
planted considerably earlicr. The planting date in the southern
portion of these three states 1s at least three weeks earlier. Tn
Missouri, the planting date in the northern portion is similar to
that of the southern part of the preceding states, while in the
southern portion, the planting date is advanced to March, TIn fact,
in some locelities, lssex, for example, the growing season is suffi-
ciently long to permit of growing 2 second crop. In such euses,
the early crop may be planted the latter part of Februsry.

Modern machinery is generally used in planting, celtivating,
and harvesting the crop. TLevel culture, rather than ridging, is
almost universal.  Spraying, except for insect pests, is not a
general practice.

Markets.—Wilh the exception of Ohio sud Iowa in years of
high production none of these states produce enough potatoes for
home consumption; their markets are local rather than foreign, as
the crop is, theoretically at least, entirely consumed within their
own boundaries. It is quite probable that this group of states
will continue to depend upon outside sources for a portion of their
table stock supply. At present, they are dependent upon outside
sources, largely Michigan, Wisconsin, and Minnesota, for a portion
of their seed stock, and the probability is that still greater depen-
dence will be placed upon these states,



136 POTATO PRODUCTION IN NORTIT AND WEST

Michigan, Wisconsin, and Minnesota.—This trio of states
possess approximately ihe same climatic and soil conditions.  They
are large polate producers und are capable of very malerially in-
creasing their output whenever there is 2 market for it. In total
produetion, Michigan, Wisconsin, and Minnesota rank secowd, third,
and fourth, Sometimes one or other of {hem forves New York fo
take secoud place.  The only widely known potato territoty in this
group of stules is thal of (he Med River Valley in Minnesota.
Other large shipping scetions aside Irom the Red River Vulley in
\Imnenom are Itk River, Princeton, Anoka, ete. In Wiscousin,
the ceniral portion of the state including Waupaca, Portage, and
Waushara (ounties, represenled the largest producing centres in
1908, Tut for the next ten years or more, the commercial potato
belt hag heen vonstuntiy moving northward, keeping pace as if
were, willl the subjugation of the cutover mmbpr tands in not enly
Wisconsin bui the other two stales as well. A large portion of
this type of laud seems to Le admirably adapted to lover and pota-
toes.  In fael, clovers grow so naturally and luxuriantly througheut
most of (his section that it lias been very happily designated
“Cloverland.”  The commercind potato development of the future,
in the “Middle West,” is almost certain io be very largely centred

1 “Cloverland.” Bichigan has no outsianding polato disirict.

Petent of the Crop—The production of these three states can
Le wmore eastly comprehended fram the data presented in the
table which gives the anuunal yields for the ien years, 1910 to
1919 inclustve.

A comparizon of these dala show that Micligan’s average pro-
duetion for he len-year period is a trifle over 31 million bushels,
Wisconsin 29.8, and Minnesota ncarly 2% million hushels. The
nost interesting feature of these data is that of the wide fluctoa-
tions in yield from year to year with a relaiively small flucteation
i acreage. Tn Michigan, estrenely low yietds prevailed during
the years 1915 and 1016, Wisconsi’s low mark eame in 1916,
while Minnesota shows low vields in 1210 and 1916. These low
yields were due to unfavorable dlimatic vonditions.

Varicties Grown.—The varieties geown in this arca are maiuly
the Trish Cobbler, Early Ohio, and ‘Trivnph, for early varieties,
and the Green Mowunduin, l\ural and Russel Rural, for late.  Other
varieties, grown o a luscr extent are the T’earl, King, Burbank,
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AN, WISCONSIN, AND MINNESOTA

T

MICHIC

Total and Arerage -lrreage and Yield in Bushels

MICHIGAN

Yeur o Total oo
T4y Loroh pee Acrenge
acre
335,000 85,175,000 | 103 260, 00
S3G,000 | 31,020,000 94 250, 400
0400 | 36,750,000 | 103 291.000
350,000 33,600,000 | 9 295,000
364,000 44,044,000 121 404,000
335,000 | 20,015,000 5% 205,000
320,000 16,360,600 48 . 290,000
378,000 1O, N00 95 ., AuT,000
340,000 ,560.000 84 304,000
326.000 25,688,000 N8 300,000
Ave.
10V, 342,500 $1,005,2u0) 11tk 242,000

AS1N

Total
Lusliels

TU.000
32,450,000
34,920,000
32,153,000
37,606,000
25,926,000
13,430,000
34,095,000
33,440.000
28,200,000

514,500




Jor the Years 19461919,

Juskels Bushels

Total
g A Y
L5y Sreans bushels per

aere RCTC

95 145,000 &1
114 225,000 115
120 2£5.000 33,073,000 135
109 275,000 | 36,250.000 11¢
124 270,600 | 80,750,000 114
a7 255,000 | 30,210,000 106
a7 250,000 16,501,004 60
14 300,000 | 33,600,000 12
110 32,000 | 32,76¢L000 105
94 00,000 205, 1013, 00D b
Wy ! 205,700 | 24;.951,:,:)0| 1HH.4
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and Russet Burhank. The Early Ohio is the mosl extensively
grown early variety in Minnesota, In Wisconsin, a strong cffort
is being made to develop a large I'riumph seed trade in the South
and, as a natural result, Trivmph acreage is on the increzse.
Michigan has no very well developed seed trade, and is not exten-
sively engaged in the production of early poiatoes, except to supply
local markets.

Cultural Pracfices—The cultural practices in vogue in Michi-
gan, Wisconsin, and Minnesota do not diller essentially from the
ceniral group of slates with respect to planting and iillage of the
crop. Level cullure is practised. s a rule, most growers use too
small an amount of seed, 10 e 12 hushels, rather than 15 to 18,
1n some sections of these states, one still finds growers using the
hill instead of drill meihod of planting potatoes. The rows are
usually spaced 36 inches apart and the plants iu the row from 2t
to 36 inches apart, mostly 30 to 36 inches apart, the field being
marked in both directions with a marker, alter which it is planted
with hand planters. The hill method of culture is usually found
on the cheaper and less productive lands, and is largely practised
in order to permit of eulivating the crop in both direetions with
horse implements, thereby doing away with hand labor,

North and South Dakota, Nebraska, and Kansas.—These
{our states are the western tier of the North and Wesl division of
21 states, They are, in reality, the western states of this division.
In point of production with olher states, they rank as follows:
Nebraska 13; North Dakota 1%; Soulh Dakota 18; Kansss 25.
Relatively speaking they are not large producers, though as a rule,
except possibly in Kawsag, they produce more than enough for
their own needs. The production by years from 1910 to 1919, as
given in the fable of this group, shows a very low average yield
in Kansas as compared with the other states. Kansas also shows
the widest percentage range heiween the highest and lowest acre
yields. These four states are of interest, aside from their consti-
tuting the western tier of states of the North and West division, in
that certain sections of all of them can he irrigated. Irrigation
plays a more important rdle in commercial potato production in
northwestern Nebraska and soulhwestern South Dakota than
in North Dakota and Kansas.

Potaio Production Cenires—The chief production disiricls in



Total and average acreage and yield in bushels Jor the years 1910 to 1919

North Dakata

South Dakota

Nebraska ‘ Kanang
Bushels | Bushely Dushels Bushe's
Total Tatal Toral Tata]
Year | Acrvage " ner Acreage per Acreage per Acreage per
bushels i ‘ buchcls ] acre bhushels e bushels e
191¢ | 110,000 | 6,600,000 60 | 35,000 | 1.435,000 41 55.000 | 2,420,000 44 8%,000  5,06,000| 57
189)1 | 116000 | 6,032,000 52 | 42,000 [5.040,000( 120 56,000 | 4.032.000 72 £0,00¢ 1,760,000 | 22
1812 | 115,000 } 2,440,000 80 52,000 | G.E56,000 128 62,000 [ 6,510,000 | 105 0,000 | 5,740,000 82
1813 | 118,000 [ 5664.000 15 60,000 | 5100000 53 60,000 | 4,680.000 7% 73,000 | 2,920,000 40
914 | 116,000 | $440.000 80 70,000 ; 7.630.000 . 109 63,000 | 5,670,000 S0 72,000 | 4,464,000 62
1915 | 110.000 | 11,550,000 [ 105 S0000 | 7.2000000 90 65,000 | 7,520.000 | 115 71,000 | 5,893,000) 83
1916 105,000 : 7,665.0{0 73 76000 6,975,000 Pous 65,000 | 4,240,00¢ 66 70,000 4,470,000 71
1617 | 147,000 | 12.485.000 85 90,000 | 3,870,000 43 #0000 | 7,200,000 90 78,000 | 4,446,000 | 57
1918 | 121,000 | 10.106.000 &6 . 92,000 | D,108,000 o 95,000 | 5,645,000 o1 50,000 | 4,240,000 [ 53
1819 | 15,000 | 6,325.000 5 | 90,000 | 5,670,000 62 90,000 | 4,500.000 50 68,000 | 5168000 76
| 4
Average | 117,800 | 8,361,700 72.7 65,600 | 5,868,100 85.5 69,400 | 5,576,700 0.4 75000 | 44,617,000 | 59.5

SYLOMVA THL ANV SYSNYY ‘YISYHIIN
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Nebraxka ave iu the novihwestern secttan, The leading counties
are Seottshlufl, Bheridan. Box Butte, Douging, and Sioux,  Duoring
the past Lwo years, the Kearney district las come into considerable
prouiinence as an carly market production centre.  South Dakata
lins no well defined area.  The leading vonnties aze Brown, Minne-
haha, 8pink, Brookings, aud Day.  The Ted River Valiey district
ou the eastern border of North Daketa, with Grand Forks and
Larimore as the centre, is the chief commereial potato production
ceutre of that state, The chief producing centre in Kansas is the
Kansas or Kaw Tiiver Valley extending from Kansas City to
Topekn.  The lewding vountics are Wrundotte, Johnson, leaven-
worth, Douglas, and Jelferson.

Variefies fivewn—"The varieliox grown in a commercial way
are quite similar to those grown in the states to the Tast.  They
are »3 follows:

Narth Dokota South Dakotn Nebraska Kansas
Early Ohto N Early Ohin 'l-anl_\' Ohio Barly Ohio
Irish Cobbier !Irish Cobbler Trimnph Irish Cobbler
Trinmph fiamiph Pearl ‘Crimnpl

Rural Tural Rueal 3old Coin
Creen Mouutain ’ set Rural
[Charles Dowatinge

The Karly Olio is the leading variety in the castern portion
of these four stales. The Triumpl iz of greatest importance in
northwestern Nebraskna, where il 3¢ being grown rather extensively
for seed purposes on both dey and irrigated fund, Jargely the Sormer.
Thiz seed stock finds a ready market in Tonisiana, Texas, Okla-
homa, Artkansas, and other southern points.

Cultural Practices—Where ireigation is ot practised, level
cultivation with a slight ridging with list enltivation is the usual
method.  When grown under irrigation, the ridge culture muethod
hecomes a necessily because -it provides the enly feasible way of
irrigating the crop.  The usnal distance between the rows is three
feet, hut in some sections a wider spacivg is allowed, this belvg
particularly true under dey land enlture.  Owing to the almaest it
rut complete absenee of the late blight fungus in this region, few,
it any, growers practise spraying their crop, except with arsenteal
poisons, as a protection against insect pests.  The crap, as a whale,
is largely grown for fable stock, intended for [all and winter
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consumption and for seed purposes, ratlier than for ilhe early
market. The Early Obio of the IRed River Valley is marketed
for seed purposes in eastern Nehraska, Kansas, and points Bast.

The Far-Western States.—The eleven ztates ineluded in tle
geograplical division kuown as the Fac-Western SNtates are Wy-
oming, Colorado, New Mexico, Arizona, Nevada, Utah, Montana,
Tdaho, Oregon, Washington, and alifornia. OF these, California,
Colorado and Washington are the Jargrest producers; Arizona aml
New Mexico the smaltest, Colorade has the distinction of beiug
the heaviest shipper of potatees to markets outside of her own
borders. Tn all of these states, potatoes are grown both under
irrigation and dry land conditions.  lu the Pacific Coust states,
particularly Washington and Oregou, the climatic condition, so
far as precipitation is concerned, is very similar to that in the
northeastern United States,

The data presented in the talle of this group show the average
acreage yield in bushels, and bushels per avre of each of the far-
western slates for the years 1910 to 1911, 1913 te 1919, and 1910
to 1919. This summary shows that Calilernia leads in productiou
in both five-year pertods, but does not lead in bushels per acre.
Nevada ranks first in yield per acre, with 1tah and Idahe close
rivals for secoud place.  Too great importance should not, however,
be atlached to the relative yiehls per acere in the various states,
as this is very largely influenced by the per cent of the acreage that
is under irrigation. Take Celorady, lor example, where guite a
large acreage ix grown under dvy Jamd conditions, the vields may
vary from 50 to 130 bushels per acre. The same secd stock, nuder
average condlitions, wou'd produce fram 31{) to 400 bushels on
trrigated Jand.  In fuct, yielde of over 300 buslels per acre have
been frequently obtained vn rather farge acreages, hoth in Colorade
and elsewhere. 1t is necessary, therefore, to remember, when com-
paring yvields from one state with those from anether, that the cnly
trae bagis of study is that of comparing the irrigated sections.
In the absence of complete data, regarding the actual acreage in
each of the far-western states of irrigated and non-irrigated pota-
toes, it is not possible lo make such comparison.

Tarigties Orowen—While the lisk of varieties grown in these
states is somewhat targer than is now regarded as good commereial
practice, the actnal number grown in auy given seclion is not really
a large one.
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Average Acreage and Yield tn Bushels

Calilornin.
Colorado. .
Washington.

New Mexico.
AFBOUG . -1 v e

STATE

YEARS 10101314

! Rushels

Acresge Pushels per
acre
TLODG | 9,272,4C0 | 130.6

78,600 7.137.000 0.8
57,000 8,167,400 | 143.2
50,500 £.435,600 | 126.7
31,200 5,230,600 | 167.6
32,400 4,675,000 | 144.3
17,500 2,829.000 | 1549
11,500 1,268,400 | 107.5

9,400 1,467,200 [ 156,1

7.500 661,000 847

1,000 101,000 | 100.1




' the Years 1910-18914, 1915-1919, and 1810-1919.

YEARS 1975119 YEARS 1910-1913
Bualieis Bushela

Acreuge Rushely per Acrenge RBushels per
uera nere

7200 12,032,400 136.2 79,100 10,652,400 134.7
72,500 10,049,000 133.9¢ 70,000 853,000 121.5
64,200 8,715,200 135.7 G(,600 &,441,300 139.3
34,600 6,320,000 115.7 52,700 6,277,300 121.0
32,500 5,064,800 I54.1 32,000 5.147,700 160.0
16,100 3,181,000 | 1117 39,400 4,925,000 125.1
20.000 3,258,800 164.4 18.900 3,038,000 161.8
25,600 3,338,000 130.3 15,700 2,302,200 123.1
11,400 2,089.000 183.1 10,400 | 1,778,100 170.9
4,600 §77,400 414 8,700 769.200 88.4
2,200 262,000] 819 2300 | (stgee| 36
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The accompanying list of .varictics, submiited for each staie,
is Dbelicved to include most of those that are more gencrally
grown comuuercially

Arizona.—Triumph.

Catifornie.—Burbank, Russet Burbank, \Vhite Rose, Chas. Downing
{Tdaho Rural), Early Rose.

Calorado—Dearl, Rural, Russet Burbank, Brown Beauty, Chas. Downing,
Perfect Peachblow (Red McClure), Early Ohio, Irish Cobbler.

Jdaho.—Chas. Downing, Rural, Russet RBurbank, Farly Ohio.

Montane.—Rural, Green 3Mountain, Russet Burbank, Pearl, Irish
Cobller, Triumph, Farly Rose, Early Ohio.

Neveda.—Tural, Burhank, Russelt Burbank, Pearl {Peerless), Derfect
Peachblow, Early Ohio.

Xere Meaica.—Trish Cobbler.

Oregon.— Burbank, Pride of Multnomah, Russet Burbank, White Kose,
Early Qlio,

Uteh.—Chas. Downing, Rural, Rusxet Burbank.
. Washington—Burbank, Ruscet Burbank, Chas. Downing, Rural, Early
Ohia.

Wyoming.—Pearl, Chas. Downing, Russet Burbank, King.

Production Centres.—Generally speaking, the west and far-
western states have miore clearly defined production centres than
in the East. This is due to the fuct thal a large per cent of the crop
is grown under irrigation and is therefore confined to these ureas.

Colorado.—In (lolorado, the potato industry is ronghly segre-
gated into seven districts known as the Greeley, Divide, North-
western, Intermountain, Western Slope, Southwestern, and the
San Tuis Valles. The Greeley disirict, located in Weld County,
is sa well known that little need he said regarding it. TUntil the
year 1909, if had always enjoyed the distinction of being ihe
largest production centre in the state, and prior to 1910 was con-
sidered the second largest potato-producing section in the United
States, In 1909, 10,000 carloads of potatoes weve shipped out of
the county; and the 1910 census report, based on the 1909 crop,
credits Weld County with a production of 3,85%,601 bushels, an
amount in excess of the total production of seven of the cleven
states included in the far-western group. Unfaverable wealher
conditions, accompanied by a severe epidemic of poiato diseases
during the years 1910 to 1914, very nearly wiped out the industry
commercially, Since 1914, there has been a gradual improvement
in conditions, and the distriet is rapidly coming buck into ils own
as a commercial potato-producing centre.

The Divide district iucludes poriions of three counties, Douglas,



F10. 66.~A field of Russet Burbaak (Netied Gow) potatoes op the Crystal River Lacd Co. ranch, Carbondala, Col.  This 65 acre field yielded
at the rate of 500 bushels per acre Courtesy of Lou D. Sweei,
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llbert, and Kl Paso, 1L oveupies the elevated central section of
the “Eastern Slope” of the Rockies. The rainlall of this district,
particularly of the more elevated porticus which reach an altitude
of 7,600 fect, is sulficiently heavy, nearly 20 inches, to permit of
growing a crop of potatoes without irrigation. This is made pos-
sible hy a cool summer elimate, which furnishes ideal conditions
for the production of good seed potatoes. About 3,000 acres of
potatoes are grown in the district,

The Northwesfern distrief s of relatively little imporlance
commercially, [t includes portions of Moffat and Routt Counties,
Ineated in the extreme northwestern part of the state. The eli-
matic conditions are very =imilar to those ol the Divide section.
The Barly Ohio and the Iusset Burbank are the Jeading varielies.
The area devoted 1o patatoes is about 750 acres.

The Intermounfain district is generally referred to as the
Carhondale distriet, but this is somewhsat crroneous, as if. also in-
clades the Lagle River district. These are located in Garfield and
Lagle Connties, respectivelv. Owing to the relutively high altitode
of the inftermountain district, 6,000 feet and above, the climatic
canditions are very favorable to potato production. Bolh the Lagle
and Carbondale distriets have an abundant supply of irrigation
water drawn from the Eagle and Crystal Rivers. "The leading
varietics are the Russet Burbank {Fig. 66}, Peachblow {Fig. 67,
tural, and Charles Downing.  Tle total area devoted to the potato
is about 5,300 acres. "The ('rystal River Land Company, generally
referred to as the Sweet Ranclh, has long enjoved an envialle repu-
tation in the preduction of large per acre yields. The present and
former associate proprictors are shown in figures 68 and 64,

The Western Slope district cmbraces the valleys of the Grand,
Guunison, and Uncompagre Rivers, and the adjacent irrigated
mesas.  Portions of Mesa, Delta, and Montrose (founties are in-
cluded in this distriet, The leadivg varieties are Irish Cobbler,
Charles Downivg, People’s, Russet Burbank, and Rural. Over
6,000 acres of potatoes are grown iu this tereitory.

The Southiestern disfrict consists of the irrigated vaileys and
mesay of Montezuma and La Dlata Couunties. The comparative
unimportance of the potato industry of this section is largely due
to poor shipping facilities. The soil and elimate is well suited
to potuto production. The leading varicties are Farly Ohio, Rus-
set Burbank, and Rural. Acreage 2,000,
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e San Luis Valley district enjoys Lhe distinetion of having
produced a larger crop of potatoes in 1919 than the Greely district,
and there is a possibility of its ultimatcly becoming the leading
production centre in the siate. This elevated plain, with altitude
at some points exceeding 7,500 foct, is loeated in the south centrual
portion of the state. The larger portion of the potato-producing
section is in Rio Grande County, Most ol the aren is irrigated.
The leading varicties are Brown Beauly, Russet Burbank, Farly
Ohio, People’s, and Rural,

District Shipments.—The accompanying data, furnished by the
Burean of Markets of the United States Department of Agricul-

District 1917 1918 1912 Normal
cstimnte® cstimate
Greely ......oiini. 5077 cars 5,740 cars 2,500 cars 6,000 ears
San Luis Valley ..... 2048 ears 3,562 cars 4,100 cars 41,000 cara

Gunnison Deltn | .
L. 2,80 cars 2408 cars 2,20 cars 2,500 cars
and Montrose |
|

Carbondale above
Glenwood Spys. .. 663 cars 603 cara 525 cars §0O cars
on Roaring Fork }

Thagle atiove

Glenwood Npgs., ¢--+ 934 cars 463 cara 400 cars 500 cara
on Main
Grand Junction ...... 567 cars 516 cars 100 cars 500 cnrs
San Juan ........... 104 cars 4G cars 63 cars 75 cars
Moffat . ............. 112 cars 64 cars 160 cars 18U cars

Miscellancous |
Ft. Collins | =7""
Dry Land J

* Estimated number of cars that wonld be shipped. 1917 and 1918 data
represent actual shipments,

_,
&
£
-1
F

379 cars 157 cars 139 cary 17!

fure, gives a fairly good idea of the relative importance of the

principal shipping districts for the yeurs 1917, 1318, and 1919,
Wyoming.—The potato industry of Wyoming s a relatively

small one, and i3 largely restricted to the irrigated portions of the
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state. There are no very large producing centres. The leading
vounties, as showu by the 1909 census data, were Lacamie, Bighon,
Nleridan, Crook, and Carbon, with yiekds rangiug from 203,016
bushels in Laramie Couuty to 64,378 bushels in Carbon Clonnty.
Torrington, in Goshen Couuty, is the centre of one of the morc
recently developed irrigation areas in Wyoming. The laud in the
vieinity of Torrington seems to be admirably adapted to the potato.
some ficlds visited in 1918 promised to yield around 250 sacks
(approximately 500 bushels). A consifderable acreage of potatoes
was grown i the {owhey drainage district in Pavk County in 1919,

Fra, (iR.—Lou Db Sweet, Carbon- Fra.69.—Frank B. 8w cet,Carbon-
dale, Col. A well known authority dole, Col. A successfal potato grower
un potata euloore.  President of the oud former partner of Lau D Swreet
Crystal River Lund Co., better known of the Crystal River Lapd Co.

a8 the Sweet Raprh, on which high
vicllingeropaof potatorearaanounally
preduced,

and it i claimed that there will be a large inercase in 1920, due to
the installation of a modern dehydration and starch factory i
that point.

Tarietirs—The leading varteties grown in the state arve the
'eard, Spantding No. 4 (King), Chartes Downing, ald the Russet
Burbank {Nctted Gem),

Montana.—The average total production of potatees in Mou-
fana dnuring the ten-year periol 1810 to 1919, inclusive, wus
slightly less than 5 million bushels, with au average acre yield of
125.1 bushels. There are no exteusive production ceutres. X cousid-
crable acreage of potatves is grown in the Flat Tead Luke region.
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I'ariefies—The principal varieties grown are Rural New Yorker
No. 2, Burbank, Russet Burbauk, ficeen Mountain, Pearl, Early
Ohio, Triumph, and Irish Cobbler.

Idaho.—The potato crop of Idaho slightly excels that of Mon-
tana both in total yield and in production per acre, This is
prebahly due to the fact that 2 larger propoertion of Tdaho's potato
crop is grown undee icrigation than that of Montana. The average
production for the len-year period 1910 to 1919 was 5,147,700
bashels, and the average aere yield was 160.8 bushels. Idaho has
several distinetive and well recognized production centres. ‘Lhese
are in the order of their importance, the Idaho Falls, Burley, Boise
wr Caldwell, Blackfoot, and Twin Falls irvigation sections,

In the Tdalo Falls distriel there ave large trarts of warm, saudy
soils, frriguted with waler taken from the Suake River, No at-
tempt ix made in this seciion to produce an early market crop.
The varicties most largely grown are the Russet Lurhank and the
Tral New Yorker,

The Caldwell district on the Boise project is of considerable
importance as an earty markel section. The #oil is for the most
part a light sandy loam. well adapted to the production of an
early crop.  T'he vartety grown is the Charles Downing or, as it is
more generally known in this seciion, the ldaho Rural, F is a
second-early or mid-season variety, but scems well adaptled to its
environmenl in this region. The growers hasten its maturity
by withholding irrigation duaring carly July v order to ripew oif
the vines and harden the skin.  They begin to dig the crop the latter
part of duly or enrly Aungust and it shonld all be marketed before
August 3. Owing to o comhination of circumstances, some growers
sustained rather heavy losces in 1919, due to the scalding of the
potatoes in the ground as a result of their not haviug heen marketed
soon enough.  On September 10, the writer saw one field in which
the grower had sorted out fully 50 per cent of the crop, and the
other 50 per cent [aited to pass inspection as No, 1 stock, Failure
to market the erop at the proper time was due to a shortuge of
refrigerator cars in which to trangport the stock, and to the scarcity
of labor, thus delaying barvesting operations.

The Burley district is the second most imporinnt potato pro-
duction centre in ldalo.

The Blackfoot and Twin Fells disfricts ave of much less im-
portance from a commercial standdpoint. The onty drawback to
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a large production of polaloes in lduho is thal of its distance
from the large consnming centres,

Nevada.—Although the State of Nevada produces a compara-
tively small crop eonsidering its geographical area, il is relalively
large when based upon its population. The average production
for the past ten-year period, 1910 to 1919, was 1,778,100 bushels,
while the population of the state, as reported in 1915, was
106,731,  On this basis, the per capita production was about
1624 bushels.  When this amount is compared with the per
capita production of the leading potato-producing state in the
Union of 3.4 Lushels, it is seen thar Nevada’s crop [ur outranks
that of New Yerk State, in point of population et least. Hardman
states' that less than 2 per cent of the total cnltivated area
of the state is devoted to potatoes, and that, of the 900,000
acres of irrigated laud, abouwt 15000, or 124 per cent were
devoted Lo the potato crop. The average production per acre of
170.9 buchels gives Nevada second place among the states of the
Unian, Maine alone surpassing her in this respect.

Principal Potele INsfricts~"The priucipal potato-producing
districts, four in numbei, located in the western portion of the
state, are as follows: (1) Truckee valley; (2) the Newlands Re-
clamuaiion Praject; (’,) the Carson valley; (4) the Mason valley.
According to llaedman, large arcas of the Newlands Reclamation
Project, and the Mason valley are excellently adapted to po-
tato culture.

Date of Planfing.~-The bulk of the crap is planted during the
middle of May, and is generally completed by the first of June.

'i'aric{ics'-—’l‘ho principal varieties grown are the Rural New
Yorker No. 2, Burhank, Russet Burhank, Pearl, Farly Ohio,

Arizona—The state of Arizoua las the dntmctlon of being
the tail-ender in potato production. Iis average annual production
for the len-year period, 1010 to 1919, is only 181,500 bushels with
an average acre yield of 88.4 busbels. Totate production in the
state at the present time is on the increase. Tn fact, {he Bureau
of Crop Tstimates’ statistics note an acreage increase of 500 per
cent since 1916. A small industry is being developed near
Flagstall, in Coconine County, and Glendale, in Maricepa County.

In the southern part of the state, the early crop is planted from
January 15 to Felruary 15; and the fall erop, from August 20
to September 10. The eurly crop must be out of the ground befote
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July 1, as it deteriorates very rapidly with the advent of extremely
hot summer weather. The early crop is vsually consumed before
July 4.

New Mexico.—Potato growing in New Mexico is a rather
unpromising indlustry, owing to the mauy failures that are incurred
throngh the uon-development of marketable sized tubers. These
fajlures usuaily occur in hot dry seasons, and are, in most cases,
probably entirely due io unfaverable climatic conditions. In
some cases, fungous diseascs inhabitivg soils, such as Fusaria and
Rhizoctonia, ave no doubi responsible for lack of success in produc-
ing a profitable crop of potailoes. The annnal production during
1910 to 1919 was T69.200) bushels with an average vield per acre
of 884 bushels. The largest produciion centre is Clonderoft in
Otero County. The Iyish Cobbler §s ihe principal early variely.

Neither New Mexice nor Arizona are ever likely to hevome im-
portant potato-producing states.

Utah.—The State of Ural ranks seveath in peint of production
among the eleven far-wesiern states,  Utah, Davis, Salt Lake,
Cache, and Weber Counties are the largest production centres.
The average annual production during the peried of 1910 to 1919
was 3,038,900 bushels, with an acre yield of 161.8 bushels.

The principal varielies geown are the Charles Downing { [daho
Rural), Russet Burbank, and Rural New Yorker No. 2.

Oregon.—The State of Oregon has two rather digtinetive types
of elimatic conditions, the enstern porfion having a practically
semi-arid climate, while the westeru portion has a more or less
humid one, The average annual production of the state for the
years 1910 to 1919 was 6,377,300 bushels wilh an average acre
yield of 121 bushels, 'The largest wreduction centres arc located
in Multnowmah, Marion, Clackamas, Washiugton, Lane, aud Lin-
coln Counties.

The leading varieiies grown are the Pride of Mullnomal
{Burbank type), Russet Burbauk, White Rose, Barly Ohio, Rural
New Yorker No. 2 and American Wonder (Burhank fype).

Washington.—The coimalic’ conditiens in Washinglon State
are very sindlar to those in Ovegon, in that the western portion is
humid and the eastern part semi-arid. There are two rather
well recognized irrigated sections, the Yakima and Wenatchee Val-
leys, which prednce considerable quantities of polatoes. The aver-
age ammual production of ihe slate for 1910 to 191% was 8,441,300
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bushels with an acre yield of 1313 bushels, The leading produe-
tion centres are located in Yakima, Spokane, Skagit, King, and
Whitman Counties.

The leading varietivs are the Ttuscet Burhank, Charles Downing,
liarly Olio, and Rural New Yorker No. 2,

California—The state of Calilornia cnjoys the distinetion of
having a greater variety of climatic conditions than any other
state in the Union. In the southern portion of the state, it is
possible to produce a crop ol potatoes aboul as early as in southern
Florida ; while in the more elevated portions of the northern part,
the [rost-free season is hardly of sulficient length to permit of
maturing a crop. It is not strange, therefore, that many problems
coufront the {‘alifornia potato grower. In point of production,
California Jeads all others of the far-western states, with an average
aunual yield for the years 1910 to 1918, of 104332400 bushels, and
an acre production of 134.% bushels. The ehief production centves
are San Joaguin, Tos Angeles, Sacramento, Contra Costa, anl
Ranta Cruz Counties, Of these centres San Joaquin and TLes
Aungeles are the most important, The patate crop in San Joaquin
County i: produced on the reclaimed “tule” Jauds in the delta
sections of the San Joaquin and Sacramento rivers,

First cvops on reclaimed lands will frequently run 300 sacks
per acre.  The sack wilt average about 113 ponnds,  In Los Angeles
(‘ounty it is possible to plant potatoes for the early market during
January, and to harvest the crop in the latter part of Alarch and
early April. A second crop, planted in late Jnly or August, is also
grown in this section, and is harvested in November.

The Pofato King—The story of the Stockton potalo district,
San Joaquin County, would not be complete were we to fail to
mention the “potato king,” of the Pacific Coast, Mr, George Shima,
who, not so many years age, emigrated to California from Japan
and beeame a day laborer on these reelaimed lands.  The story of hiz
rise from a day laborer to the largest potato grower and potuto
operalor on the Pacific Const is one which should thrill every am-
hitious Awmerican youth. Some years ago, Mr. Shima was growing
8,000 acres of potatoes. The writer was on one tract of 4,400
acres, in the spring of 1910, which was being fitted for planting
to potatoes by Shima’s crew of laborers.

Ifarvesting the Crop.—The uswal method of digging the erop
is with a leavy five ot six-pronged hoe fork, so constructed as to



CALIFORNIA 153

Le used in the same manner as a hoe. Dach digger picks up the
tubers as they are dug.  Large and strongly made wicker baskets
serve 4s contaiuers for the tubers. When full, the coutents of the
busket is transferredd to a two-bushel burlap bag. The sacks are
well-filled, and the digger usually faces the mouth of the sack with
extra Jarge and well ghaped tuberz. When the market is dull at
digging time and the stock grown is sound, it is frequently stored
in large piles on the levee and covered with “lule” grass, to protect
the tubers from the light frosts thut oceur in this region during
the winter serson, and from light. A large proportion of the crop
is moved to {he market in boats in much the same manner as in
the Norfolk district, thongh the Stockton district is practically
all accessible to water.

QUESTIONS ON THE TEXT

1. Why does the potata sneeced hest in {he northern part of (e
temperale zone?

2, What bearing has altitude on polato production?

3. What are the leading potato-pruducing statex?

4. What percentage of the erop ix produced hy the six Ieading states?

5. What are the two important [actors atecting heavy or light production?

6. How does (be average production per acre of the far-weslern states
compare with that of the six henvy prodneing states?

7. How does the production of Aroostook Connty, Alaine, compare with the
tatal production of olher states?  LExplain this,

8. What ix the ygeneral charactor of the soil of Aroosteok County, Maine?

% What ave the Ieading commercial yarieties grown in Maine? Secondury
varieties?

10. Is there any similacity between the Tong Island, N. Y., and the New
Jergey distriets? What is it?

11. What are the chief points of differences between these twe distriets and
that of northern Maine?

12, What are the leading varieties grown in these districts?

13. What are the chief pradncing centres in New Jersey?

14, What is the chief produclion centre ow Lony Tslund, N, Y.?

. What is the ¢haracter of the soil in the more intensive potato-produeing

arcas on Long Island and in New Jersey?

. Row do the elimatic conditions of these compare?

17. What i¢ the sonrce of secd supply of these two sectiony?

18. Do ihe New England States, Maine excepted, prodluce any considerable
quantity of seed polaives? TWhy?

19. Are early varieties grown to any considerable extent in western New
York and Pennsylvania? Give reason.

20 What does a comparizon of production in these two states for the
years 140 Lo 1919 show?

21, What varicties are wosl commonly grown?

22, What did Stone's investigations with levet and ridge enliure disclose?

23. Mlow do they store their crop of potatoes?

e
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. Of what importance are the States of Ohio, Indiana, Illinois, lowa and

Missouri from the production standpoint?

. Compare their yields per ac¢re with Long Island.
28 Name some of the larger producing counties in Ohio.
27. What arve the leading counties in Ilinois?

28 What are the leading counties in Jowa?

. What are the leading eounties in Mixsonri?
. What are the leading counties in Inidiana?
. What can you say regarding the use of commercial fertilizers in thexe

five states?

2, What is the common system of cultore?

. Where do they usually market their cropat

. Oun what states arc they largely dependent for ihelr seed stock?

. In what reapects are Bichigan, Wiscoustn and Miancsota quile similar

a3 rega~ds potato production?

. What e the distinetive and widely known potato distrieta in these

states Y

. What iz the most inleresting feature relative to the ananal production

of these states?
\What are the leading commercial varieties grown in these slates?

- What ean be said of the seed trade in these states?
. What ave the culiurul practices in thiv gronp of states?

Pisenss the yields of each of the next group of states,

2. What gpecial interest have these four slates over those previonsly

considered

. What are¢ the chief produetion seetions in cach?

. What wre the lending commercial varictivs in these states?

5. In what part of each of these states is the Early Ohio grown?

. In what state ia ihe LTriumph most extensively grown? Where sold

for reed?

. Name the eleven far-western states,

. Which are the largest producing states?

. What particalar distinction does Colorade possess?

. What two classes of potato preduction do we have in these states?

What eimilarity is found in Washington and Oregon {o that of the
notth-castern United States?

. Which of the cleven states leads in {otal production per avre and which

tn average bushels per acre?

. What are the leading commereial varictics in Arizona and New Maxico?
. What are the leading commercial varieties in California and Colorado?
2. Name some of the potato districts in Colorado.

. Of what impertance ia the potato industry in Wyoning?

. What was the average production of Montana during the ten-year

peviod 1910 to 19197

. What are the prineipal varieties grown?
30, What is the extent of the Tdaho erop?
. What is the special feature of interest regarding the Caldwell district?

Of what relative importance is the potato crop of Nevada?
Comapure ils per capitn prodection with ihat of New York.
What percentage of the eultivated area of the state is devoted Lo potatoes?

- Wlat is the average production per acre?
. Discuss potato growing in Arizona.

Diseusa potate growing in New lMexien,
Give annuwal production, leading counties and varieties for Utah
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68. Give the anmmal production, larpest centres and leading varieties.

G5, Name two well recoghized irrigated districts in the state of Wanb-
inglon,

70, Give the average awnual production, leading countics wud varicties
of Washington,

71. For what js the state of Culifornia noted climativallyt

12, Diseuss its production and chief centres.

73. How many sacks per aere do they sometimea harvist from newly
reclaimed land?
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CHAPTER XI
POTATO PRODUCTION COSTS

Business Principles.—The successful conduet of any manu-
facturing enlerprise is, in a large measure, dependent upon two
factors: (1) Low eost of production consistent with the manufacture
of a good article; and (R) the successful merchandising of the
mannfactured praduct. I we regard the farmer as a manofacturer
of raw food products, or at least as aun instrument to that ond,
then we may regard the production of potatoes in the same light
as that of the manufacture of potato machinery. in that the same
greneral business prineiples apply to cach.  Tn {act, there nre greater
oppertunities for the exercize of good judgmert and the inielligent
upplication of modern principles of agriculture in the manufacture,
if we may so employ the term, of n crop of potaloes than in the
building of the most complicated implement used in the potain
indusiry.  The manufaciurer of the latter has complete control
of all the factors involved in the construclion of such an implement ;
while in the case of the potalo grower or manufacturer, there are
at Teast two factors, temperature and moisture, over which he ¢an
exervise little or no control, unless he is forlunate enough to be
located in an irrigated section, thereby making it possible to supply
moisture.  In Chapter IV, an attempt is made to show how the
grower may modify unfavorable temperature and moisture condi-
tious; hence no further attention need be given to these factors.

Cost Per Acre Misleading.—Tu most dixcussions dealing with
the cost of producing potataes, greater stress has been taid upon the
production cost per acre than ou the cost per bushel or per pound.
The statement. thal it cost $150, $175, $200 er $223 to grow an acre
of potatoes may mean mueh or little, aceording to whether it earries
with it the additional information as o the yield ohtained in cach
case. The man who grew an acre of potatees for 3150 and only
produced 150 bushels, cannot he regarded as successful as one
whose acre cost was $225 and production 400 bushels, Tu the first
instance, the actual cost per bushel was $1.00, while in the latter,
it was only 0.5625. A comparison, thevefore, of production costs
per acre affords no conclnsive evidenee of the actnal ¢ost per

156
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bushel, uuless accompanied by the further information as to the
yield obtained,

Cost Factors in Potato Production.——[it arriving at a proper
and fajr cost basis in the production of an acre or a bushel of
potatoes, it s uccessary to determine whatl ilems of cost should
be properly charged against the crop. These may be roughly
grouped under pine heads, viz,: (1} labor; (2) materials; (3) in-
terest 5 (F) insurance; (3) laxes; (6) depreciation (7) overhead;
(8) risk; (9} miscelluncous items. Under the first head would
be inchuled hand and horse labor necessary to the plowing and
{itting of the land, the application of fertilizers, seed cutting, plant-
ing, enltivation, spraying, harvesting, stoving, grading and market-
ing of the crop. The sccond head includes the cost of the
chemical fertilizers or farmyard manrures applied to the langd, seed,
spray materials, and containers nsed in marketing the crop.  The
ikird charge represents inlerest on investment. wlhich should invlude
uot only the laud, bat cvery implement and bhuilding or storage
space used in handling the crop. Too often this charge only applics
o the land.  [nsurance applies o cquipmend, storage house, and
the crop itself whoen stored for wiuter or spring marketing. Taxes
are self-explanatory; they represent the netual assessments on real
estate and persvnal properly involved in the production of the
crap. Depreciation iu jhe value of implements used in the growing
of potatoes shoul! be based on the average life, if we may so term
it, of each. U, for example, this average life iy 300 acves of
potatoes. then one-three-hundredrh of the value of the implement
should Le ebharged against each acre. In the ease of the seventh
item, a slightly different problem is presented. This is a charge
which jx generally overlooked by tlie grower in delermining his
nroduction costs. o all manufacturiug establishments, overhead
expenses is one of the most important items in produciion costs.
Fhere iz ne good reason why lhe producer of agrvicultural crops
shonld not assess a far charge against each crop uver which lLe
exercises supervision, iustead of simply charging against the crop
the actual hours of man labor deveted to the growing and handling
ofit. The producer should regard his services or his time as having
a certain fixed value thronghout the year, and all time nol actually
devoted to any crop should he pro-rated against ench crop grown
on the farm on the basis of the actual cost of producing such crops.

The pataio crop should also bear its proportional share of the
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nmaintenance cost of horses or mules necessary to the proper opera-
tion of the farm, during that portion of the year in which they are
idle; for example, rainy days, Sundays and in the winter season.
Rainy days aud Sundays may be taken care of through a high
enough horse labor charge per hour or per diem, for actual work
performed, but, as 2 rule, it i¢ not completely ecovered by such
charges. By risk is meant that element of uncertainty as to the
extent of the crop tha! will be produced. The producer of agricul-
tural erops is engaged in & business that is fraught with greater ele-
menis of risk than thal of almesi auy other business enterprise,
unless it be that of prospecting for oil or minerals. "The potato
crop is, perhaps, a riskier one to grow ithan any otber food crop,
because it is so easily atfected by drought, heat and frosi, fungous
diseases, and Iusect pests. Any one of these conditions may seri-
ously reduce the crop and render it a liability, instead of an asset,
in the farm account book. 1t is believed ihat a cerlain fixed charge
should e assessed against the potate crop each year as & provision
against movetary loss. What sueh a charge should be must be
determined for each locality. The prevalence of droughiy or of
high temperature periods duriug the growing season, or of serious
cutbreake of late blight or other serious disesses, or of insect
pests must be taken into conslderation in arriving at a just and fair
risk compensation. To the miscellancous items account should be
charged all expenses connected with the repairing of farm imple-
ments or of buildings uwsed in the growing, handling, or storing
or marketing of {he crop. It should also include any other items
of expense not specifically previded for under the other heads.

Average Production Cost.—Any attempt to present a set of
data, which would adequalely represent the average vost of pro-
ducing a busghel of potatoes in the United Siates, or elsewliore, is
obviously impessible; local conditions are so variahle that such data
would have little practical value except for the actual loculity upon
which the cost daia was based,

In 1918, App* publizhed {he results of a rather comprehensive
study of the relation of the potato crop to farm profits. Tn the
pursuit of this study, App teok data on the operating costs and
income of some 3%¥0 potato farms.  While, according to the author,
(p. 68) no work was done lo determine the actual acre and bushel
cosl of producing potatoes on the 370 farms, there were 25 of these
farms from which practically nothing but potatoes were sold.
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AVERAGE PRODUCTION COST

Potalo prodnch‘on costs in certnin sections of New York State, from data by Foz

P i T 3 ' 1913, 1924 and 1915
Steubon County | Suffols County I Nageau County ohinten sod el o TR
e : ‘_
55 5227.1 181 3199.7 Il £1 1468.3 | 300 2060 338.5
Cost Factors farms acres farms weres farma HETeY farma acrea arrea
il R Y -
Amount | Cast | Amount Clost I Amnunt Ceat Anipunt Comt Coat Amount
per per I ner per orr per per per ner Tar
acre acre | acre nwcre aure ueTe AcTe e acre . acre
Men tohor ... 7.6 hre. 774 hra $15.54 || 107.2 hea. 122,06 hrs,
Horge lahor, ., , 55.0 hes. 68.2 hrs. 10.23 | 102.5 hrw.
10.2 bu. ¢ 119 bu. 13.70 12,0 bu,
2.3 tons 4.50 0.30 tons 084 4.3 tooy
N 124.0 Jba. 1.6 || I1540.0 lbs. 28 01 4070 Tbw, 458,0 tha.
Funglcldm csriee 0.08 0.62 |
Insccticides ... 0.12 0.4
Land cnwl 4.00 12.51
Use of buildinues 0.81 0.50
TUwe of equipiient. 4.25 341 |
Miscellaneous iteany., i 025 O.14 |
(I p— | R —= — - |
Totul enal . £51.13 8 85,52 1 BG7.43
Cost por huuh:l | 0.42 . 0.54 |i _ 0.3898
Returns  ..... .| 121.7 bu. 515.54 157.6 bu, 111248 |l 187.0 bu, 179.3 bu., sz 72 125.6 buA
Profita I| | 246 25.66 | .28

® Fox says the source of his data on potutv production in Clinton wnd Frunklin Counties was a thesis by W. M. Pracock in the
Cornell University Library entitled *Factors influcncing the cost of patata production iu Clinton and Franklin Counties. New York.*
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T'ne receipls, other thau from potatoes, o these farmus averaged less
than 8 per ceut, amd In Ellll\lllt' at the actual cost per bushel oc
per barrel, App deducted this vevenuve from the total, thereby
arriving at a fignre which he believes to be quite representative
of the production cost of potatoes in Monmouth County, New
Jersey.  IMis data shows a cost of 92 cents per barrel or 33 cents
per bushel,

App’s Cost Data.—Tle production costs given hy App in the
following table are, in his judgment, fairly representative of this
section n 1911, They show a total production cost per acre of
$856.15, and a total income of $123.48, leaving a net profit of
$38.33 per acre. The average price received for the potatoes on
these farms was 81,45 per barrel, and the average Tulior income of
these farms was $2,123.00,

JLeve cost of producing potatves on 25 putatn farms in Moumunth Cotnty,
New Jersey,

Total acres of potatoes on the 25 farms 019
Labor exponse Per aere. ..o..ooieo. . #21,58
10.76
2

Cost of potato sced—485 kbl
Fertilizer expense . 55000
Machinery deprm.mmon
qI:n‘ﬁwnrv materials. ... ..
BESER cococoogs
Clover crop seed.
Taxes .........
Insurance
Interest .....
Grass seed per arre.
Mixcellancons

Total acre espenses
Bronght forward.... .. .. ...l
Rpcupt; from erops other than potrtaes, divided by the
aumber of acres of potatoes ... Lo,

Coxt per nere of potatoes
SO PR VER Y oo o200 00900000 600000 60 02
Cost per barrel . 5 00
Cost per hushel

Fox's Cost Data.—Une ol the most exhaustive stndies npon
the cost of producing potatoes that has come to the writer’s at-
tention is that recently published by Fox,* in which a digest
of the cost of producing potatoes on 355 farms in Stenben, 161
in Suffolk, aud 41 in Nassau Counties in 1912 ; 300 in Clinton and
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Franklin counties in 1913; and 26 records un 20 vost aceount
farms in 1813, 1930 and 1915, &5 presented.

The following analysis of Fox’s tables presents the nwre saliont
features of these dar, The comparison of costs in the several
localities from which Lis figures were secured s very iuleresting,

In sindying these data, it s fmportant to bear in mimf that
these cosls were obtained i pre-war times, when {he price of labor,
fertitizer and all other factors entering into potato produciion were
from 30 to 100 per cenl less thaan in 1920, The small awounts of
manure and commercial fertilizer used in Steuben, (linton and
Frauklin Conniies, is due to the fact that relatively {few of the 655
farmers involved used either one or the othee.  The same thing is
true with respect o the uwse ol fungicides and iusecticides. For
example, Fox stales that only 180 of the 335 Stenben C(ounty
farmers sprayed theiv potitoes, and that Bordeaux mixture was ouly
used on 17 farms, Peacock’ (f.e.} data show that 203 of the 300
Clinton aud KFranklin County Earners sprayed iheir potatoes with
arsenieal poisons, and only (hvee spraved with Bordeaux mixture.
An interesting feature of these data is that of the wide variation
i the average cost of growing an weve of potatoes. The average
cost 3o Steuben County heing $091.13, as against $113.51 in Nassau
('aunty or an increase of 122 per cent.  The cost per bushel varied
from 37 to 61 cents or u difference of nearly G5 per cent.  The
significmiee of these figures is not fully appreciated until they are
compared with their selling value.  For example, the 335 Steuhen
County farmiers produced potatoes on 5,22%.1 acres at an average
cost of §0.4201 per bushels for which they received a return of
§0.4403 per bushel, thereby uetting a trifle over lwo cents per
bushel, or a total return of $2.46 per acre. The 161 Suffolk (ounty
fatiners, on their 3,140.% acres, produced potatues at an average
cost of $0.5426 per bushel; {or wlich they received a veturu of
$0.7055 or a net profit of £0.1629. The total return per acre was
$25.66. Nassan County growers, of whom there were 41 with an
ageregale of 1.46G.3 acres, grew potatoez al au average cost of
%0.60% per lLushel; for which they received a return of $h1443,
or & net profit of £0.1423 and a total retury of $26.66. The 300
Clinton and Franklin (ounty growers, on 2,160 acres, produced
potatoes al an average cust of $0.3808; for whith they received a
return of £0.5784 per bushel, or a. net total profit of $36.29 per acre.
The average of the 26 records, from the 20 cost account farmy,
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ghowed an actual cost of $0.4202 per bushel, with returps of
$0.5158; or a net profit of $0.0056 per bushel, and u total profit
of $7.92 per acre.

Oue of the most important economic Jessous to be deducted
irom these data is that it wax wmore profitable for the Nassau
County farmers to produce potatoes at a cost of nearly 61 eents per
bushel, than it was for the Steulen growers at 42 cents. This
was made possible through the wide difference in price received
for their crop by these two groups of growers. Ilad the Nassau
growers been compelled to dispose of their crop at the same price
as that received by the Steuben growers, they would lhave sustained
an actnal loss of $34.95 per aere, instead of realtzing, as they did,
a profit of £26.66, Tt is obvieus [rom these data that low cost
of production is not necessarily correlated with a large nei profit
per aere. Droxtmity to large consuming centres, where advantage
can be faken of a strong market, may make potato preduction
a more profitable undertaking, even at a greatly increased cosl per
bushel, than in a remote-from-market section, where the grower
is more or Jess dependent upon local buyers for the disposal of
his crop,

Pelten’s Cost Data.—Al a meeting of the Connecticut Vege-
table Growers Assoctatton, in February, 1918, some cost figures
an potato production, based on ruther small areas, were preschted
by Peltou;* in which it was shown that, woder Connecticat condi-
tions, the cost of growing potatoes was greater on very small areas
than on larger ones.  Three sets of cost data were submitted, one
being based on a balf acre, another on one acre and the third on nine
acres, These data, as assemmbied in the next lable, show Lhat it
vost §132.3G to grow half an acre, or at the rate of $26:1.32 per
acre; $171.53 for an acre; and $166.55 on a nine-aere basis, Strik-
ing variations in the cost of the same item in the three sets ol
data may be noted in this {able.  For example, in the digging and
storing of the crop, the eost varies from $20,00 per aere on the
nine-acre ficld to $16.50 on the acre ficdd and $31.24 on the half
acre, or at the rate of £62.18 per acre,

These figures are interesting in that they illustrate very foreibly
the impossibility of producing potatoes cheaply on small areas
where, of necessity, much of the labor must be performed by hand.
It also emphasizes the {act that the small grower eannot suecess-
fully compete with the large grower, provided ihe latter uses
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modern machinery and handles his crop intelligently. Totate pro-
duction on a small acreage basis with a large amount of man labor
is only justifiable where the crop is primarily grown for family use,
or where nearby markets absorh it at practically retail prices.
Nordman's Cost Data.—.3 rather recent article by Nordman®
containg some inderesting information upou the cost of potato

Cost of Polato Production in Connecticud i 1917, by W. ' Pellon,

Caost factors Oune-half acre ﬁ(’ICEOI)e-ucrE‘ ﬁ('|6| Nig'{:iﬁcm
Iiting land.. | . § 6.20 § 1040 3 10.00 per a.
Planting & uht Of M-L'LI (1.60 60.50 per a,
Seed at $2.90 and h: \u'hug

seed b $OBS.. ..., 15.38
Cutting seed.. .. ......... 164
Labor in planting ... ... .0 348 i
Fertilizer & manwre . 3100 40.05 pur a.
Ten Jouds munuwre. . ., 10.0
1Lm]mg manure & *mud-

ing by hand ... .. ... 12.68
Cultivation & hoeing . ... 4.48 13,83 15.00 per 2.
Rpraying .. oo L.63 8.20 15.00 per 4.
Digging & storing .. ...... 15.62 46.30 20.00 per a.
Macketing. . oo o 13.2;
Interest on mlu.atxou .....

{3400.00 per acre). ... 12.00
Overhewd expense and .,

taxes. . ...l 5.50

Total cost................ 132,16 817155 $166.55
PTCTEINSRNRR . , 150 bu. 170 bu.

production in Wisconsin, At a bearing iu Milwaukee, on April
%3, 1920, conducted by the Wisconsin Division of Blarkets, the
testimony given by potato growers on the cost of growing polatoes
in 1919, showed a wide range of variation. The lowest estimated
cost was 56 cents per bushel, while the highest was $2.57 per hushel.
In the latter case, the high production eost was due to the yield,
which was eut down to 30 bushels per acre as a result of unfavorable
crop conditions. The average cost per bushel of lhose testifying
was 78 cents per bushel.



164 POTATO FRODUCTION COSTS

The low cost of production, 56 cents per bushel, was reported
by one of the best growers in the #late, whose average production
per acre was 230 bushelg,

It must be evident {o the reader, Irom even the limited amount
ol data presented, that cost of production is directly correlated with
vields ) and that yields per acre are largely dependent upon the skill
and iutelligenee ol the grower, I vertain sections of the country,
where the soil and elimatic conditions are favoralle and the land
well sapplied with plant food, the skilful grower will inevitably
prodece a erop of potatoes at a much tower vost per hushel than will
some other grower, equally skilful, whe atienipts to grow polatoes
under Jess favornble soil and cltmatic conditioms, | am firmly
convineed that the only solution of the present high cost of produe
tion is that of inereasing the yield per acro through the use of
high grade sced, and the adoption of up-to-date methods ol eul-
ture. harvesting, and marketing ol the crop.  When the average
production of some of owr largest produciug states is raised to 150
ar 200 bushels per acre, instead of from 85 {o 93 as at present,
the question of cost per bushel and nei returns per acre will have
heen satislactorily solved,

QUESTIONS ON THE TEXT

1. Tpon what Ltwo iactors ik the saevessfal conduvt of uny mandactoring
enterprise Jurgely dependent?
2 Why does i require as high a degree of intelligence Lo prodie a goml
erop of potatoes, as in the wanufacture of potato machinery?
3. Why does the mere stutement that it costs §175.00 to grow an acre of
patators mean so little?
4. How may we mrrive at a praper and fair basiz in the production of
potatoes?
. Whal are the cost factors invelved?
What items shonld be charged against the crop for labor?
. What should be included wunder materiala?
. On what should intercst charges against the erop he Laxed?
What are the legitimate insurance churges?
. O owhat should a tax charge be levied ?
. Huw should deprectation be estimated?
seuss overhead charges,
- What is meant by rizk?
. Whal charges should be ineloded vader miseellaneons items?
. Why is it impossible to give a set of cost data which could be regarded
az standard for the whole country?
14, Txplain App’s method of arriving at the cost of producing potatoes
on some New Jersey farms,
17, Aecording to App’s dala, what did i coxt these growers to produre a
bushel of putatovs,

[ R e L]
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. \What was the average laber income {rom these farmst
R

93
g
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. Whut was the total prnduction cost per aere, and the nel income

[rotn rame?
What was the averuge price veevived per harrel by these growers?

What vuriations do the ata from differeut portions of New York
Rtate show?

2. How do Stewhen County data compare with those of Nassan County?
. What is the chiel item of difierence?
24,

Comnpare the per bushei cust in Sleaben and Nassan Counties and
explain reason why Nnssan growers obtained a Jarger net income
per acve.

. Give reasons for Detter showimg wmade 1y Clinten and Franklin

Connty growers than by those frum other sections,

. What correlation i shown by the datz hetween prvoduction cost per

Lushel @l net profit per acre?

. What is the real determiningy fictor governing uvet protit in tlhe duta

presented ?

. What would have happencd {n the Nassaw Caunty growers had they

lieen obliged to sell thwir erop for the same price as the Nfeaben
County prowers?

20, What is the chief lesson to be derived from Pelton's data?

0. Whai did (he Milwankee leaving o potato production vcosts in

wo

S a

- - <

2. Fox, I S, 1019, Al analy:
. Norvyay, E. 1020, Cost ané prof

. PerToNn, W, (L 1913,

Wiscousin in 1920 reveal?  Give variation in cost of producing a
Lushel of potatoes.

. What were the explunations yiven for the high and Jow production

eosts
Jow can we reduce production coxt<?  What ix 1he urgent necessity
for doing »o?

QUESTIONS SUGGESTED BY THE TEXT

. To what extent do local growers make nse of the business principles

civen here?

. What are the loeal vosts per scre und per bushel?
. From the list of cost factovs, muke a wet of questions that will help

determine the vost per bushel on a given farm,

. Use this questionary ou a few of the leading farms.
- How do these results compare with those given in this chapter?
. What difticulties are encountered in filling sweh & questionury?
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CHAPTER XIf

HARVESTING, PICKING AND HANDLING—
GRADING, SHIPPING AND MARKETING
THE POTATO CROP

Harvesting the Crop.—Tlhe harvesting oi the potato crop is
generally regarded ns the most lahorious process involved in the
growing of Lhis most Jmportant vegetable, In some sectivns of
the North, as in the northern part of Maiue, Michigan, Wisconsin
and Minnesota it is also regarded as the most eritieal operation of
the =eazon, on account of the ever-presend possibility of unfavorable
weather, chiefly raing, delaying the work and therchy cxposing the
crop to injury from freezing. The factors to lie constdered in har-
vesting the potato crop are: (1) Date of harvesting; (2) imple-
ments used; (3) containers used; and (3 metlwd ol handiing
the crop.

Date of Harvesting.—The date of harvesting the potato erop
is very largely governed by the chavacter of the erop and the
locality in which it is grown. By the character of the crop is meant
whether it s grown as an carly or a late crop. The date is also
further determtined by the market demand and the selling jrice.
For exampie, the carly trudk crop of the Soullt is very rarely
allowed to reach futl maturity hefore leing harvested, ITarvesting
operations nsually hegin az soon s the yield of marketable potatoes
justifics the grower in sacrificing vield for the suke of securing
the higher price which usually prevails in the earty part of the
seagon.  On the other hand, the lite or muin crop of the North
is usnally allowed to remain in the ground until the plants are
fully ripe or until the early frosts have killed them. Tn short
crop seasons, high prices and an active demand indwvce many a
grower of late potatoes to harvest his erop before it is vipe, in order
to take advantage of the prevailing prices. It is thns seen that the
date of harvesting does not necessarily represent any fixed stage
of maturity of the potato erop. As the southern crop is onty allowed
1o reach maturity, before being harvested, in seasons when the price
is congidered oo low to justify digging and marketing it, we may
vongider that the vsual time of harvesting is when the crop is still
immature, but of sofficient size to give a fair yield. Tn the Noith,

166



HAND IMPLEMENTS 167

on the other hand, the customary practice is to allow the wrop to
mature—weather conditions, of course, permitting.

Harvesting Implements and Their Operation.—The imple-
wents that are wsed in harvesting the polato crop may be conveni-
eully classified into two groups: (1) hand implements; (2) horse
implements.

Hand Implements.—The hand fmplements are the ordinary
hoe; the pronged or tined hoe (Figs. 70 and 71), spading fork,

AP e,

Fra. 70.~Ilarvesting potatoes in the old fashioved way. HI aclection is possible
when the cropia dug in thig asnner,
gix tined mannre fork and a specially eonstructed land digger,
with a lever attachment in the rear which enables the gperator to
pry instead of lift ihe plant, with its tubers, out of the sofl. Iar-
vesting a potato erop with auy of these implements is a slow and
laboricus process, and is only practised where relatively small arcas
are grown for family uvse. In ihe earlier duys, before the develop-
ment and perfection of the horse-drawn digger, men became experd
in the use of haud operated implements, and rather exceptional
individnal performances are on record, Expert hand diggers have
been known to dig and pick up 100 or mere hushels of potatoes
in a day.

With any of these implements, a careful digger can harvest the
crop with a minimum amount of injury to the tubers; but let
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the same instruments be vsed by a careless workman, and from 350
to 74 per cent of the erop will be injured in removing the tubers
from the soil.

Horse Implements and Their Use.—Many varicties of horse
drawn implements are now being used in the harvesting of the
potato crop.  These may be roughly divided info two classes: the
non-elevator, and the elevatoy implements.

Non-elevator Implements—The first class may be divided
into four groups: (1) the ordinary one or two-horse plow; (2)

Fia. TL.—Harvesting potatoes by haod iu the tule lands near Steckeon, Cudif,
The potatoes are gathercd as dugp.

especially constructed diggers with rigid fiuger-like attachment te
sepurate the tubers from the soil (Fiz. 72); (3) similar hmple-
ments lo class 2 except that the finger-like attachment is agitated
by a sprocket wheel, thus insnring a hetter separation of the tubers
from the soil (Fig. 73); and (4) the light deawn potato digger,
with revolving fork-like attachment in the rear, which throws the
potatoes and soil raized Ly the shovel point to one side.  The sep-
aralion of the tubers from the soil is supposed to be accomplished
by this operation.

The Ordinary Plow.—While the one or two-horse plow cannot
in any sense be regnrded as a potato digger, it has been and still
is a rather eommonly employed implement in harvesting the early
or truck erop of potntoes in the South. The potzie rows are
plowed out by turning as light a furrow as possible without eut-
ting the lower tubers with the plow poinl (Fig. 74}, Mter the
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potate plants are plowed out in this manuer, the furrow is gone
over Ly the laborers, usually women and children. for the purpose
of removing the fubers from the soil and throwing them into small
piles (Fig. ¥5). This operation is commonly known as gralbling
potatoes.  Usually the tubers from two rows wre thrown together.
They are then gathered into containers. This method of harvest-
ing the southern erop was quite generally practised throughout the
South prior to the World War. The scarcity and high price of
labor, as & result of war conditions, virtually [oreed the southern
grower 1o adept the more modern and labor saving clevator type
digger. It is questionabie whether, with the retwrn of cheaper
labor, the former methods of
harvesting the crop will be
resumed.  In many sections
modere: machinery will pec-
manently supplant the plow,
and thus eclimivate the «low
and costly practice of grab-
bling the potatoes {rom the
soil. Fui. 72.—The Folipse digges with zivind cuas

Potato Diggers 2 and G— 10 depurate the tubers frabs the suil.

The types of diggers given as classes 2 and 3 above are of plow-like
constraction except that the mold-hoard is replaced hy fingec-like
iron rods arranged like an arc of a eircle (Fig, 76). The plow point
passes directly beneath the plants, and the soil and planis are forced
np over the iron rads. The separation of the tubers is supposed
to take place Ly the soil dropping throngh the fingers as ii is foread
back. Class 2 implements with the rigid rods do not sepurate the
tubers from the soil as completely and satisfuetorily as do those
in ¢lass 3, Either impiement gives hetter results in a sandy or light
loamy soil than in 4 heavy one, or on a dry rather than a wet soml.
They are a dexirable substitute for the ordinary plow and, where
small aerenges are involved or where the soil is 11l of small stones,
may prove more satisfaciory than the mare expensive clevalor type
of digger. Implements of this type, when intelligently operated,
will eause but little injury to the tubers as compared with the
elevator type.

Potato Digger No. 4.—Iliggers of this elass are not generally
used in the United Statee.  That they are nsed i= evident from the
fact that ihey are manufactured, Tt is not possible liere to discuss
iheir merits or demerits. From the construction and general ap-
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peavance of the machine, (Fig., 17), one can readily believe that,
in zt loose s0il, it could be operated very successfully., It is evident
thal the tractive power required te operate such a machine should
be Jess than for the heavier elevator type of digger,

Elevator Potato Diggers.—The clevalor type of potato digger
is, with but few exceptions, quite generally used in the strictly
commercial production centres of the North and West, and is grad-
ually coming into general use in the Houth. There are many
makes of diggers, and cach manufacturer elaims special featnres
of superiority for his particular machine. 1t is donbtfnd if one
would be justilied in naming any particular make of machine as

being superior to all others,
There are, however, certuin
outstanding fealures of dif-
ference tu construetion which
may be noled.  According to
these differences, elevator dig-
> gers may be separated into

Tia. 73.—A bartypeof lipger withaprockot ﬁ\“! ‘I]m‘ hrgad fnl!()\\'r‘: (l)
wheel hetind Lo shuke Uie soil from Ue tabers. The 1 1USE ®ith Torwaid truck at-
two tead wheels siraddle the ruse, tached to the ]\Olf.‘ (F];f- 73) 8
(2) those with Lruek altached {o the iron frame of the machine
{Fig. ¥0); (3) those with cowveyor, aml rack head (Fig. 78);
(4) those with a second eonveyor in place of rack head (Fig. 81);
and (5) those haviug a picker attachment (Fig. 78). There are
doubtless many other features of difference which, while not o
apparent, might well be considered as constituting a separaie class
or type.

Operation of the Elevator Digger.—The tractive power yo-
quired to operaie the clevator type of digger varies with the
character of the soil and the method of enltare practised. Ju Aroos-
took County, Maine, where ridging is practised and the soil for the
mosi part s light and porens, it is seidom that oue sees more thun
two borses being used to operate the digger (Fig. 80). In the
Middie West, where level culture is practised, three and four horses
are required (Fig, §2), The same number of horses are ulso neves-
sary in the irrigated sections of the West.

To leave the impression that the elevator digger can only be
operated by horses would be misleading, becanse the tractor is now
heing quite freely nsed in some scetions to haul the digger, and Hs
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further use far (his purpose iz abosi cerlzin to {ucrease. The
caterpiliar type of tractor svems to he well adapted to this jaurpose,
{Iig. 83), though passilly it would hardly be justifiable to claim
that it was actually superior {o oiher makes.  Within ihe past few
years, elevator digger mauufacturers bave added a gasoline engine
to the equipment of sonie of their diggrers (Figs. 93 aud 79), The

Fia. 71.—Dlawing out the potato crap with a turning plaw. A enmmon methad of
harvesting polators in the Sauth,
engine is mounted over the convevor sl iz designed to operate the
conveyor, Kicker and rear rack vine and A geparator, This
relieves the horses of the tractive power required fo operate these
several pasts, which, in the ahsence of the gasoline engine, are
aperated by heing geared to the wheels of the digger. With the
gasoline engine Tunciioning properly, the horses hizve only to excrt
the necessary power to haul the machine, and at the seme time force
its shovel poiut heneath the patato tubers and push seil and
tubers on {le conveyor.

The successful operation of a potato digger involves several
points, the careful ohservance of which will guarantee the removal
of the crop with a minimum amount of mechanically injured
tubers.  The operstor has much {0 do with the efficiency of any
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make of machine as regards the per cent af injuresd tubers and the
thoroughness of {he work I general. This may be illustrated by
mention ol the follewing point. The shovel point ol the digger
should he so adjusted s to go deep enough 1o averd eutting the
tubers, It is almest equally important, on the other haad, to
not @o any deeper {han is necessary, so ax 1o avoid increasing the
draught, ax well as the overtaxing of the conveyor, especially if

' v, oY 4

Fuo. 75.—CGrabliling out the eoverell {ubiess after the row has been plowed cat with a
wnlking plow, A luborions and ssther costly aperation.

the soil i hieavy or a little wet. The clogging ol the conveyor is
i saurce of annoyauce to the operator and a direct loss of time to the
owner.  In light soils anild where the vines have thoroughly ripened,
il is semetinmes a good plan ta go somewhat deeper than is nocessary
i erder to prevent nndue injury {0 the tubers hy the soil sifting
throngh the couveyor chaiu too quickly, thus permitting the tubers
ta travel aver a Javge portion of the bare conveyor. By attention
to this detail, aud the rewmaval of a partion or all of the eonveyor
agitalors, muelt surface injury way he avaided.  Anather prolifie
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source of injury is that of driving the machine too fast, This ofien
causes an unnecessary anount of agitation, The anchor has per-
sonaily observed four diggers at work in a potato field on sandy
soil, where tlte horses were frequently allowed to break into a slow
trat. At such times, 1l potato tnbers would frequently bound
Trom the conveyor to a hieight of eightecut tnvhes or more,

In heavy soilx and wlere the vites are heavy, fast driving seems
to lessen the amount of clogging ; consequuntly, the operator is often

Fig. 76.—Digger with typical shovel point and arc-formed tines, and two guide

wheels ir. Izont.

tempted 1o drive faster than is uecessary. When the digger is
equipped with 2 gasoline cugine it is possible to drive slower; since
the speed at which the conveyor moves can lie regulated at will
by the operator, Mechabieal mjury ol the tabers wmay he still
farther lessened by [owering the rear rack or conveyor, as the
ease may be, to a potut where the drop of the tubers from the
digger to the ground will be so slight as to cause little, if any,
injury (Fig. 81).

When properly adjusted, the elevator type of digger should
deliver the vines at one side of the row and the tubers in the
cengre.  Some makes of machines do this more etlectively than
vlhers, chiefly on account of a slightly different arrangement
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and curve of the vine and tuber rear rack rods. A machine oper-
ated at an even rate ol speed will always do more effective work
than when jerky or varying speed movements are permitted.
Under favorable couditions, the elevator digger will dig from
three to four acres per day.
Picking and Handling the Tubers.—Iu different suctions of

¥rc. 77.—A light draught pctato digger with revolving fork-like attachment io the
rear, which throw's the polatocs and soil to coe side of the row.
the country, varying practices prevail in regard to the picking and
handling of the newly dug tubers. The early crop in the South,
for examiple, is generally graded as it is picked, and is at once
put inte the containers in which it iz to be shipped to market.
When the weather is hot, the potatoes should be gathered as quickly
as possible after they are dug, as they are easily injured by the
hot sun.  In very warm weather, the more careful and experienced
southern growers aim to dig in the late afterncon, leaving many
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lying on the ground over night to be gaihered carly iu the morning
when they are well cooled ofl. 1t is always advizable {u Liaul ihe
crop out of the field us soon as vonventent after it has been sacked
or barrelled.

The southern grower uses baskets, buckets, hampers and crates
in picking up potatoes (Figs. 90 and 91},

fa Maine, the potatocs are usually gathered inlo sphint baskets
with a strong wooden bale (Fig. 81). The lubers are transferred
from the basket to the barre]l and in general the transfer iz not made

Fra. 8.—Cumbincd potato digger and picker,

in as gentle a manmer as conld he desired.  The quick dumping of
a basket of potatoes into an empty barrel inevitably injures the
surface of many of the tubers. Much injury could be avoided by
tipping the barrel, when emptying the first two or three hackets;
or by lowering the hasket irto the harrel belore emptying it. They
are hauled in the unheaded barrel from the field to the shipping
station or the home storage house as the case may be (Fig. 84).

In New Jersey, some of the early crop is gathered into five-
eighth bushel splint baskets (Fig. 853), in which they are hauted
direct to market, or to the sizer if they are to be graded and
shipped in sacks, The American Giant Cfrop of Monmouth County.
New Jersey, is gathered inlo baskets from whence it iz emptied
into sacks. This cvop, Tike the early Irish Cobller crop, is gen-
erally hanled direct from the field to the shipping station. The
grading is done Ly the pickers as they gather the ecrop, or the
tubers are run over a sizer in the field or loading station.
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fo Wesfern New York, and v some sections ol the Middbk: West,
the potato crop is gathered into wooden boxes or erates holding
a bushel (Fig, 86) o which {ley ave Lauled Trom the field to the
storage house, celiar, ov shipping station. i the West, and
somne sections of the Soutly, a Javge part of the crop is gathered o
wire haszets by the ypickers, and transferred to two bushel sacks
it the crop is to be stored.  IF it is beiug marketed as dug it is

Fui. 70.—By the s1d of the gagoline engire to operate the conveyor belt, ¥ine kicker and
vine and tuber separating rad racks, the traction necessary to haul the digger iy redueed oA
poitt where two ‘;’nor::-:: can casily handle it. Notc low position of tiher cad ruck. When
vwered in this manner the drop 19 so slight that it does not injure the !lllJera Canrtesy
ol Buteman Mir Co.

usnally graded in the fieldl {Fig, 85). {lareful growers cover the
inzide of the wire hasket with hurlap to prevent tuber injury.
When stered on the furm, the pickers empty three half-bnshel
haskets into each sark, The sacks are hauled to the storage house
without heing tied, and are emptied divectly into the storage bin.

In the fule linds of the Stockton, Califernia district, where it
ix claimed the digger cannot be suecessfully operated, the crop is
dug by hand. Tach workman has his own basket and gathers
the tubers as he digs them.
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Cost of Picking Potataes.—The wages paid Lo potato pickers
have advancesd so rapidly durivg the past lew years thal i is
ditHeult to give acenrate vt data on the gathering ol the putato
erop. In Aroostook Cotuty, Maine, prior to 19LL, it was custom-
ary for the grower to pay pickers [rom 6 to § ceuls a burrel
and board. Day help received from %200 to %250 per day awd
board in the early part ol the
diggiug season, und from $2.3)
Lo $3.00 toward its cfaze, The
prices paid in the suane locality
in 1920 were irom 15 {o 16
cenls a barvel and loard, or 37
to 18 cents without board, Day
lahor started at $5.00 per day
and board, and wound uwp at
$6.00 to $3.00 per day. Bxpert
Maiue polato pickers, when the
yield iz good, have been kuown
to pick as high as 125 harrels
in a day, A dow meu, under -
favorahle vouditions, will aver-
age 100 or more harrels.  "The
average picker will pick about
G0 barrels per day.

In the Red Thver Valley,
pre-war prices were ahout four
cents a hushel.

In the Norfolk, Virginia, i s i clevator diveeeis heica success-
section, 10 vents a barrel was ©ly stecated by two hurses without the aid of 4

. A gngnline auxine, I the preture we hiave u ool
consicdered a gon(l price prior view of the vine and tuhersepurating rog ruck.
to 1914, but in 1920, 20 cents was demanded {or the same service.

Grading.—DPotato grading has received more attention during
the past three ot four years (1917-21) than at any previous time
in the history of the potato iredustry of this country. The primary
cause of this jncreased interest was a ruling, made by the United
States Food Administration during the season of 1917-18, com-
pelling the large handlers of potatoes o grade them according
to certain preseribed standavds. formulated by the Bureau of Mar-
kets ol the TUnited States Department of Agriculture. Without
attempting to go into the details involved In this first eifort on
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the part of the government to cntoree the grading of potatoes,
it may suflice to say (lat the objections to the potate grade rules
ou 1he part of ihe growers have been largely overcome: awml in the
section where the bitierest oppozition to grading develuped, we
uow find the growers heartity in faver of it. Wlile the recog-
nition of the merits of a vutferm and stindard grade of potatoes

Fra, 81.—A patato digger with rear conveyor belt. Such o macline does not separata
the vinus from the tubers., Greeley, Cal.
was rather slow, it is believed that the majority of the growers
are now heartily in favor of the movement.

Grades.—The most recent grade requirements, promulgaled
Ly Truax * ol the Burean of Markets, provide for three grades,
eiz.: U W, Grade Faney, T, 8, Grade No, 1, and UL 8, Grade
No. 2. The requicements of these grades are as follows:

“U., 8. Grade Fancy —Thix grade shall consist of sound putatees
of one variety which are nuturs, hright, swooth, well shaped, free from
dirt or other forcign matter. frost, injury, sunburn, second growth, groweh
eracks, ents, seah, blight, soft vot, dry rot, and damage cansed by disease,
inkevts, or hy mechavical or otler means. The range in size shall be
stated in terms of minmmion and maximum diumeter or weight following
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the grade name,* hut in no ease shall the diameter he less than two inches.

“In order to allow for variations incident to commercial grading and
handling, five per centum oy weight of any lot nwy vary from the range
in size stated, and, in addition, thyee per centum by weight of any such
lot may be below ihe remaining requirenents of this grade; but not more
than one-thied of such three per centum, that is to sar, not more than

Fic. R2.—A four-mule tesre operetes vue digger while two horses and u gasoline engine
operute the vther,

one per centum by weight oi the entire loi. nmy have the flesh injured
by =oft rot.

“U. 8. Grade No. 1.—Tlix grade slall consist of =ound potatces of
similar varictal charaeteristies which are practivally free from dirt or
ather foreign matfer, frost injury, sunhura, seeond growth, growth cracks,
euts, seal, blight, soit rot, dry rot, and dinaue caused Ly disease, inzects,
or mechanical or othee roeans, :

“The diameter of the potatoes of the round vuricties shall noi he Jess
than one and seven-eighth inches, and of potatoes of long varieties one
and three fourth inches.

“In order to allow for variations incident 10 commercial grading and
hendling, five per centum by weizhi of any lot may he under the preseribed

*Snch statements as the following will be considered aa meeting th
vequirement: *U. 8. Grade Fancy, 2 to 3 inches:” “L. 8. Grade Fancy,
10 to 16 oz “U. 8. Grude Fancy, 2 inches and larger;” *U. 8. Grade
TFancy, 10 oz and larger.”
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size, and, in addition, six per centim Ly weight of apy sueh lot mag e
below the remaining veguivements of this grade; but pot more than ane-
third of such six per centum, {hut s te say. it more than two per
ventum Ly weight of (he entive Tat, may lave the fosh injured by soft rot

“U, 8. Grade No. 2.—This grade shall cousist of potatoes of similar
al charaeteristivs, whicl are ctivally free fram frast injory and
suft vat, sl which sire feee Svont serious damage caused Iy suuburn, cuts,
seab Wight, dry yot, or other disease, inwwts, or mechanical or other mewns.
The dinmeter of potntoes of this wrade =hall not Ik Tess 1an e nl
one-luttf inclies.

“Tn grder 1o allow for variations tucident to commereial grading and
leandling, five per centwm by websht of any lut may he muler the prescribed
size, and, in add ser cortum by weight of any such lot may be
av the remaining regnirements of this grade: hat vot mare than one-
third of stich =iy per ventam, thit is 1o say, not more than 1wo per centim
Iy weight of the cative Jut. may have the Hesh injured by =oft rot,

“Definition of Grade Terms —As ned in these grndes:
meana ihat the ouier in {epidermix) does not Joose
ily duwring the ordinary methods of hwmiling.
¢ free from dire or other forcign matter. dumage or
use, to an extent snch that the outer skin
{eprdermixibas the atiraciive calor normul for the vanely.

“'Smonth’ means free from secomd-growth, growtl eracks, and aiher

Iy roaeeh surfaces
Well shaped” m the nmn
fhe distriet where grown, and |
UNCORSIV

-

fypical shape for the variety in
e frone pointed, dumb-bell  ahuayed,
ted, and other ilt-formed potatoes

{hat neither the appearance nor the physical strieture
bty damaged hy the canses mentiomd.

Tie Leerr app
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Fic 84,—The cenr rack hearl in this digger iy Jowered (6 u pumt where the tubers have almust ho dtop,
cverylay ¥ccne un ltuoal every Aroustooh County, Me., faral during Seplember aud the carly parl al October,

The pivture shows an
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“Diamcter’ means {he greatest dimension at vight aigdes 1o the longi-
tudinat axis,

“aSoft, vot’ aneans a soil mushy vondition of the tissues from what.
aver s
ety free” menna that the appearanee shall not be iujured tn
an extent readily apparent upon casaal exwmination of the lut, and that any
damage from the cises wentioned van e vemoved by the ordinary process
of paring without appreciable increase in wiste over that whicl would

K1a, 55 —Grading potatoes with » bell mrader Bridgeton, N.J. Totatoes gathered
into § bushel splint baskets, in which they are hauled to the sizer,  Courtesy of Munch
Bros, Bridgelon, N.J,

oeenr if {he potato were perfecl. Loss of outer skin {epidermis} only
shall ot he considered as an injury to the appearance.

“!Free from serious damayre’ means thar any damage fron the canses
mentioned can he removed Ly the ordinary processes of paring without
increase in waste of more than ten per centum by weight over that which
would eccur if the potato were perfvet.”

Potato Grading and Mechanical Sizers.—The importance of
properly grading potatoes belure shipping them to market camot
be too strongly emphasized. The place to grade them is on the
farm, or at shipping point, if proper {eecitities are nol availalile
on the farm. The old custom of shipping ungraded stock is
leing gradualiy shamdoned, as the grower coles to reatize the folly
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of expecting the large commission merchant, or the distrihutor al.
terminal receiving points to perform this service at his own expense.
The realization that he pays for this service, and that such service
is infinitely more expensive in the city than on the furm or at
shippiung point. and that, in addition, he pays the freight on the
stock that the distributor enlls ent is rapidly converting the grower
to the idea of home geading.  Well graded stock, put up in attrac-

Fio. 86.—A poteto harvesting scene on the farm of T. E. Martin, Weat Rush, N. Y,
1n this scction of New Yaork &rateitis a common practice to gather the potatoes in bushcl
boxes. By courtesy of T, E, Mardin.

tive containers, will always sell at a preminm over ordinary stock,
and will pay many times over for the shight cost involved in grad-
ing the stock. Ungraded stock asually sells on the basis of the
peorest material in i, rather than on its average qaulity.

Method of Grading.—While it is possible to hand-grade pota-
toes, it is not so economical of time as iz desirable where large
quml itiex of potatoes have (o be handled.  The use of the mechani-
cal sizer greatly facililates the work of grading.

Mechanical Sizers.—Ahthough there are mauy mukes of we-
chanical sizers, or, as they are de,\lguai‘.d by the manufacturers,
polato graders, on the market ut the present time, they can all be
broadly separated inte three classes, wiz., those with sizing belt
conveyor, operated by a crank turned by hand, or by pulley cou-
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neetw] with a gaseline engine or eleciric motor (Figs, 85 and 8§71
those in whieh the screen is suspended between the wooden or
steel Tvame ol the sizing machine (Iig. 89}; amd small haned
goreens resting on a stand (Figs. 90 and 91).

The sizing machine, when yroperly operaled, removes all the
undersized pofatoes, as well as the loose divt collected with the
tnhers in picking them up.  Fhe first type of machine is usually

Fira. 87.—Sizing potaioes with a large power-driven sizer having a capacity of over DN
burrcla per hour. The potators ure hauled from the fiekd W the sizer in alat crates. {ta the
G. W, Waller furm, Hastiogs, Fla

vonstrueted with two bYelts, the one with the smatter sized meshes
operating within the other. This gives two grades of potatocs,
No. 1 and No. 2, aml the culls, Some ol the Iarger machines,
construeted chiefly for nuse on the early crop in the South, are
provided with three belts, which give three sizos, 1’8, 2% and %,
The second type of sizer seems to be almost wholly a western
praduct, where it is used almost to the enlire exclusion of the first
type. This type of sizer is operated hy the workman doing the
grading by rocking or shuffting it back and forth. The only
reason that ean lie suggested for this apparent regional preference
is that the Lelt ronteyor type is of later origin, and has not as yvet



MECTIANICAL SIZ21RS 185

wenerally invaded western territory.  Tu our opinion, the helt con-
veyor Lype ol sizer possesses some points ol advantage over the
western type, in that, if properly operated, it should not skin and
brutse the {ubers as much as the other. The jolting back and
forth of the tubers on the sizing screen, as the potatoes roll for-
ward, is much more likely to skin and bruise them than will its
even movemenl over the belt conveyor. A simpler type of sizer
is quite generally used in Texas and adjacent states. [t consists
in somne localities of what might be regarded as an ordinary old-

-

Fiu, 88.—A liaudy Yabnr-saving device [or removing the hucrrls of sized potatoes [rom
the sizer. Note small teucks operating on wooden tracks, By having ‘wo (rucks with u truck
there is no intertuption in the vperation of the aizer. Oy the G. W. Waller tarm,
s Fla,

time cireular hamd screen, the hottom of which is coversd In a
heavy wire screen with ove and three-fourth inch aneshes. This
screen is placed on a specially construeted wooden stand with bag
attachments (Fig. 90). The potatoes are dumped into the zereen
as gathered and brisily shuffled back and forth uutil all the dirt
and small potatoes have heen shaken throeugh, after which the re-
maining tnhers are damped throngh an opening in the stand into
a saclk attached heneath it Tn the Brownsville district, in southern
Texas, an oblong hand sereen is nsed (Fig, 91). While this is a
more or less primitive method, ax compared with the mechanieal
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sizer, it serves the purpose and is so cheap that the grower can
own a suilicient number to distribute along the entire length of any
of his iields, thus having them convenient io the pickers in any
portion of the field.

In Maine, the growers, a= a general rule, use what ix known as
a rack or sorting table (Fig, 92) when gradiug potatoes. This
lable j& usvally of home cousiruction, awd is simply used as a

) Fic. 89.—The western type of patate sizer mounted on sled rnoners Ly perwit of haul-
g it with » horse ur borsey.

convenient method of hand sorting and sacking or barrelling the
stock. Al unmerchantable stock is supposed to be removed as the
potatoes roll down into the sack or barvel. When the grading
or “racking,” as it is usualiy ealled, is done, after the potatoes are
stored they are generally shovelled onto the rack, but when (he
stock 1s racked from hurrelled material 2 hoard, eut to fit the lower
opening of the sorting table, is used o prevent the potaloes from
rolling out when the harrel is emptied at the upper end. Skilled
workmmen ean sort and grade potatoes quite rapidly by the aid of
sueh a sorting table, and, where reasonable intelligence and carte
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are excroised, material will eonform fo Uniled States grade
requirements.  The opea glal bottonn ol the sorting table serves
to dispose of all refmse and the very small polatoes thal may
be in the stock. The sorling table s never nsedd in the feld,
Grading for a Fancy Trade.—Here and there may be found
the beginnings of au ettampt, usually on the part of dealers,
to develop a select market for a uniform sized tuber put up in a
special package. As yet, the bushel box seems to be the favorite

e

Fru. R0, —Type of hand-siziny seceen and stand uzed in2lie Fagle Lake districtio Texas.

container,  Smooth wninjured tubers are selected and wrapped
i a light wrapping paper awl earefully packed in containers.
Tn one instance thut has atiracted attention, a light brown wrap-
ping paper was used and cach wrapper was sealed with scaling
wax. The seal used gave the name of ithe firm putting them
ap {Fig. 93). They were packed in a 30 pound container and sold
for about $3.00 per box when ordinary stock was selling at ahout
$1.00 per hundredweight.  The selected tulers averaged about nine
ounces in weight,

A Tew years ago, a New York firm was observed that had devel-
oped quite a volume of business in supplying high class lotels
and restaurants with special sizes of potatces for baking, boiling,
and frying, The bakers averaged nine to ten ounces and each
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tuber was wrapped.  The price received was aronnd four cents
per tuler.

It has long been an opinion {hat the development of a special
trade for favey graded potatoes was a perfectty Leasible proposition
[or these in a posilion to furnish a continuous supply. The idea
s that there is a vecessity for the marketing of well graded pota-
toes in small packages thal the retailer cau seli diveet to the eon-
sumer without hreaking the package. otato tubers can be sepa-

ict in Texpa

Fua 81 =Type of land svreen userd in the Broweswllz Jizd

ratedl withont much trouble into sizes, vununing {rom 3 to 4, 4 to
6. 6 to 8, § to 10, 10 10 12, etew, owwees and pot in Leavy paper
varton packages of 10, 15, and 20 or wmiore poumds in weight
{Fig. 91}, lleavy wanila paper bags may he substituted {or the
carton lioxes.  The housewife who dexired hoiling potatacs could
uwke uze of either of the first two sizes. 1f bakers were desired,
the 6 to 8, or 8 to 1D gunce {uber sizes woulidl be found to mect
Jier vequirements.  Tlhe larger sizes would be fonnd more economi-
val for frying. potato chips, ete. The advautage of having potatoes
of a certain =ize is that they will all ool in about the same time,
and with a little expericitee, the time required te cook a given
size can De quite wrewrately determived.  These are some of the



INJURY TO TUBERS IN GRADING 180

advantages from the honsewile’s stendpoint; but a numler of
others might he given, suel as the advantage and conventenee to
the retailer of handling potatecs in anhroken packages; the eli-
mination of waste: e guarantee {hat eacle package cantaius
souml tubers of a given size; and finally, the quality of the patato
does 1t deteyiorate Iy holug oxposed to light, as it ovdinanily
does when Bandlw] 1n hulk by the retailer,

The sveevsslul devetopnwent of euch an enterprise iz largely
dependent upon the willingiess ot the consiimer to pay a suilicient,
Jreminm over ordinary stoek to make
it profitable to grade the potatoes and
put then np tu the mauner deserilied.
Nervice ol this xort canuet be vendered
unless it is amply reimbursed. 1t i
believed thatl the well-to-do consmmer
is willivg to pay the prive, provided
he gets the quality demanded.  With
the questivn of vemuncration <etiled,
the fertlier amd vontinued suevess of
the euterprise s whaolly dependent
upen the grower or the dealer actnally
engaged iu the grading aml pulting
np of the waterial.  As loug as he
performs  this task i an honest Fre, 92, —Harting table or rack
manner, and ix uble to fureish the " boSBTLYn S
rvetailer with a steady supply thronghou? tlie scaxon, he wmay expuct
a constantly inerensing demand for his product.

Large establishments. sucl as mail wrder grocers and atlers,
have expressed a willingness to handle potatoes pot up in small
jackages, provided they coull be assured of a steady supply.

Injury to Tubers in Picking and Grading.—Somc mention
has heen previously wade as fo injury to the {ubers oeeasioned
Iy the roeking aud belt conveyor types of praders, mt no special
emphasiz was laid npon the » ity of exercising the wlmost eare
in this ntter.  In {he case of the early erop of the Sonth, which
is usnafly harvested when immature, it is very necessary io handle
it with as nmeh care as possible o avaid skinning and hruising
the tuhers.  Ti is quite important to rednee the handling of the
potatoes ta a minimum, and, for this reason. many af the hest
growers ¢till prefer to have the pickers grade the stock futa No. I's
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and 2% as it is gathered. Tn this way the potatoes receive ihe
minimun of handling, as they are transferred to barrels or sacks
directly from the receptacles in which they are gathered. In the
TMastings district in Florida, it is quite a common practice to use

Fic. 98.—A boz nf select baking potatoes wrapped in a light but tough brown wrapping
poaper with free cod fzetened Lo wrapper with sealing wax stainped with the Grm’s name.
collapsible slat crates in picking up the potatoes. The filled crates
are hauled lo the grader where they are sized, graded and bar-
relled (Fig. 87). Where the sizing machine follows the pickers
in the field, there is alse a minimum amonnt of handling, Much
injury can be avoided hy the exercise of care in emptying the
basket or crate of potatoes on the grader, and in the reduction
of all unnceessary height of drop from the grader inio the container,



i

INJURY TO TURBERS IN GRADRING

GRADED
TABLE
STOCK

 Fic. 93, —an exhibit of well-graded putatons packed in pastehoard eartom purkages holding 10, 13, wue 20 pourula. The tubers in these
varioua enrtons are mzed o that in 0o paekiscte ia there a greater vroation in weight of individual fubers of more thuo two aunces.
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e which they ave 1o be shipped to nwercket. Meclaniceal jujerivs
iy he sl fwether redueed where machine sizers are used, es-
pecially when they are operited Iy masoline engiie or elovtric
woter, by operating the couveyor helt at a moterate rate of speed.
When the tubers, throwgh & {oo tapid movemeut of the belt con-
veyor, are forcibly discharged from the spouts of the sizer and
allowed to drop 10 the botten ol a barrel, it ix inevitalble that many
mere broatses and cuts will
result from this method of
handling  than when a
maoderate speed is allowed,
and & jhece of canvas or
gunny sk is used to break
the full of the tuber inie
the barrel, The application
of eommon-sense methods
af handling ihe potato crop
will do much toward Jess-
ening the broising and cut-
A ting of {he tuhers, and will
’_'___::3%: materially impmm’ their
S appearance on arrival at
destination point.,
o iheling enuy b topocso S0 Shipoing and Market-

near Ubiey,
all &1 Lutrels. Fe any sylint bauvels are vsed § — ] < 1
in the Eastern Shore distaiet! ing —T he «hi pmng and

marketing of potatoes m
a successtul and businesslike manner calls for @ entirely diilerent
kind ol expericuce or ahility from that possessed by the average
grower, Some of the hest potato growers are & sad faiture
when it comes 1o the husiness ond ol =hipping and salesmanship.
It should Le borne in mind, too, that when distant markets have
to be sought in the dizpesat of the erap it is often impossible or
impracticable fer the grower to dispose af lis own crop, nuless e
i= furtunate enough to have selected a goml commnission lomse
ta which he can consign it.  There is still another factor favolved
in the marketing of an individual’s crop. especially Sor the south-
ern truek grower, who must alwaxs =hip {o 2 diztapt market. and
that is that. unless he is a larze grower. he is oualle to load a car
juside of twenty-four honrs as it is n=ually desirable to do.
Containers.—The first consideration in the shipping aml mar-
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keting of the crop is the vontainer in which it is o be packed
for shipment. .\s the appearance of the package or conlainer has
wueh to do witlh the suecessful marketing of the erop it is importaut
that the potatoes be put wp in clean and artractive containers.
The types of containers used the country over in wmarketing pota-
toes named in the order of their widest uxe are the hurlap suek
of 100, 120, 150 and 165 pounds capacity; sfave and splint
barrels, with burlap cover (Figs. 95 to 100); the double-headed
stave barrel; the hamper of varylug mmmess — oz

capacity usually 50 ponnds; and the |
five-eighth bushel peach basket (Fig. f
101). Large quantities of northern
grown stock, especially in the early
autumn, are marketed in bulk.

The double-headed barrel 38, so far
as the writer iz informeil, used only in
Florida, and most largely in the 1Tast-
ings district. When well ventilaied
double-headed larrvels ate properly ==
filled with bright, well-graded stock, §
headed and neatly stencilled, they e
present the most attractive appear-
ance of any potato container used, '
(Figs. 87 and 8§3); and, when opened, ¥r6. 96, —Tlie Beanfort §. C. type
the potetoes show the least i ¥ hIh e saneieerte e i

Potatoe: {1s} 1e (¢ INJUTY which inipart & condidesabic degree af
from hﬂl](“i!lg. rigidity to the barrel.

Two reasons might be advanced for the double-hended barrel
not being more generally used by southern iruck growers, the first
being the cost, and the sccoud, the additional lahor involved in head-
ing the barrels. Prior to the ‘war, the double-headed barrel cost
the grower in the neighborhoad of 36 cents, In 1918 they cost
from %0 to 83 cents, and were not obtainable in sufficient quantity
to meet the demands. The pre-war price for splint barrels was
18 cenls, and 22 to 2 for {he stave barrel,

The use of wew burlap sacks with an atiractive brand (Fig.
10%) gives u more presentable appearauce to the package; and
the stock uvsually sells at a sufficient premium nbove the _a\'erﬂgc
to pay the grower handsomely for bis additional investment.

One of {he crying needs of the day is a standard size of sack.
All thiugs considercd, the fwo-bushel or 120-pound seck comes

i

S -,
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pearest to being the ideal size. Tt makes a neat and attractive
package if properly filled and sewed up, aud is not so heavy as to
he unwicldy. The 150- and 183-pound sacks are rather leavy to
handle, anil are more apt to become slack in handling. A properly
{illed sack shouid be so firm,
when sewed np, as to handle
like a stick of cordwood.
Such a package will show
less tuber injnry from hand-
ling than will be found in a
elack package.

A further objection to
the use of various sizes of
sacks s the confusion it
causes in the minds of those
wlho attempt fo keep
informed on the markel
quotations. Unless one is
familiar with the practices
in vogue in different sec-
tions, one cannot Lie certain
whether the price given is
for & two, two and one-hall,
or two and threc-gquarter
hushel sack unless it is

Fia. 97,—A well-praded and weli-filled baerel Spﬂ(‘lﬁca“)’ stated in  the
hloaon, e o b sovent il beias 10, report.

properky ventitated, . .

The hamper is chiclly
used in southern Florida and in southern Texas. Just why the
harnuper is the contaiver most favored in thesc seclions is rather
difficult to answer, The five-sixth bushel hamper and the hali-
barret hamper being almost universally used in these sections for
the shipment of string beans, green peas and other truck crops,
the grower has become accustomed to handling them (VFig. 101).
The high price received for the new potatoes is also a very impor-
tant factor to be considered, The sum of 35.00 or $6.00 for a
50-pound hamper of potatoes does not seem so staggeriug to 1he
consunier as would $16.50 to $19.80 « barrel,

The five-eighth bushel haskel used ly some New Jersey growers
in marketing their early crop of Irish Coliblers is employed only
where nearliy markets are to be supplied. (Fig. 85.)
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Shipping Potatoes.—The shipping of potatces to distant mar-
kets involves some knowledge of the proper loading of the car or
the boat in which the shipment is to be placed. The question of
the proper method of londing cars, and the type of car best suited
for the purpose lLas been quite -
thoroughly discussed by More and
Dorland,* Bird and Grimes,' and
Grimes.? As a resnlt of these men’s
studies and the information they
bave published on the subject, there
has Dbeen a very considerable §
decrease in the losses sustained
through overheating in late spring
and sumuier <hipments, and from
frosting during cold periods in the |
Winter, The proper way fo load
a ¢ar with larrels is to lay the £
barrels on their sides; begin the ¢
first Inyer of barrels at one end of |
the car, placing the first against
the side of the car, while the next i
two are placed end to end to each
other. The second tier shouwld be |
slaggered with the first (Fig, 103). S TR Rt %
It is not advisable to place more Fia. 98- The tap Loop s removed
than three tiers of barrels in the ii?.ZLJ“.EVE:“.IﬁL i

3. ~ . into place nver the burlap and well naited,
car. Summner or hot weather ship-
ments will not permit of as heavy loading as can Le safely practised
duriug the cooler autumn and winter weather.

The hurlap-covered barrel eannol he safely loaded on its side
or bilge, 43 the upper end of the harrel would not snstain the weight
of two or more barrels on {op of it. Such containers carry best
by slunding the first tier of barrels on their ends, and placing
one tier of barrels on their sides npon the first tier as it ig¢ being
placed (Fig. 104).

In the summer shipment of potatoes in sacks, it is not ad-
visable to pile them in solid liers as is dene in fall and winter
shipments. Grimes recommends (Zc. p. 12) “the placing of the first
sack on end in one corner of the car with the flat side of the sack
leaning against the side of the car” He further says: “Make

13
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suce that the battom of the sack is at least 6 inches from the
#ide of the cav.  Lean lwo more sacks against the first. On top
of these three sacks place one sack that, tuking care 1o keep owe
end at feast 10 1uches from the side of the car, and the other end
well on top of the upright sack nearest the centre line. Another
sack shonld e placed tlat on tap of this, but with one eud tight
against the side of the ear. The manner in which these two flat
sacks are londed is very important; if they are not correctly and
securely placed, the lead is practically
certain to shift in transit. The same
system of placing the sacks 1s followed
on the opposite side of the car. This
leaves a narrow centre aizle throngh
the whole length of the car, insuriug
good ventilation (Fig. 103).

In the shipment of sacked potatoes
during cool wealher ax euntirely dil-
ferent. system of loading is practised.
Bird and Grimes' suggest laying the
sacks lengthwise of the ear. The first
row of sacks is laid about a foot or so
from the end of the car; the second
tier shouldl extend & little further back;
and the sncceeding tiers shonld be piled
likewise {Fig. 106). The car should

FiG, 949.—A splint burre] buiug ..
covered. Nate light ennstructionoi  he similarly loaded from the other end.

barrel,

The object shonld be to so load the car
2s to prevent shifting of the lowd in transit, and, at the same
time, make provisions {or a free cireulation of wir around the load.
In severe. cold weather, the arca in the centre af the ear should be left.
unfilled. thus permitting the use of a heater slove. The car should
not he filled clear to the top. Iv is desivable to leave at least
a foot of space, and in large cars 18 inches is preferable.

Hampers do not make satisfactory packages for shipment on
aceaunt of their fratlty.  When loaded four ticrs high, the lower
tier of packages is quite apt to arrive al destination in a badly
broken condition. TTampers should be tiered bottom o hottom or
tap to top as the case may he ; by alternating the order of placement
of the first tier, it is possible to effect a considerable economy in
space, aud al the same tinme inercese the solidity of the Toad. The
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railroads dislike lo carry hamper shipments of potatoes, hecause
they almost invariably have claims presented for injury sustained
during irausit.

Warm weather shipments should invariably be made in ven-
tilated cars (Fig. 103). The ordinary box car should never be vsed,
unless slat doors are provided.

During the coaler autunm weather, the box car is entirely
acceptable as long as there is uo likelihood of a low drop in tem-
perature. JAs soon as severe, Ireezing
weather may be expected, it is unsafe
to use a box car except for very short
hauls, When shipnrents are made to
distant points Jduring severely cold
weather oz, wlhen the car in transit
i5 likety to pass through areas where
low temperatures prevail, the ship-
ment should be made in refrigerator |
ears; of in a special type of ecar

wivhiled with a lieater. such as the
Fastman heater car which, as fac as
it i¢ available, is usad i the move- |
ment of potatoes from Maine points. ;
Unfortunately, the supply of refrig-
erator and heater cars iz utterly
inadequate for the movement of the F1c. 100.—The hoop in place ready
potate crop o market during the [oreiline.

winter, making it necessary to nse the ordiuary box car. 1u order
to use box cars the shipper is obliged to go to the expense of lining
them with building paper, and constructing wooden false foors,
walls and ends (Fig, 106).  Full narticulars concerning the conver-
sion of a box ear into a fairly good substitnte for a refrigerator car
are given by Rird und Grimes.!

A few favored localilies in the South are able to avail thew-
selves of water transportation in moving their crop lo market.
The most nolable example in this respect is that of the Norfolk,
Virginia, distriet where a large proportion of the New York, Roston,
Baltimore, aud Washington consiguments are shipped by hoat
rather than by rail.  {Figs. 107 and 108}, The advantage of hoat
over rail shipment is that the shipper can Le alsoluiely certain
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of the date of arrival of his consignment when he moves it hy boat,
wlile by rail he has no assurance when his potatoes will reach
market, New York shipments by boat arrive within 21 hours

F1a. 101.—Hampers filled with new potatoes ready forshipment. San Benito, Tex.

Fia. 102, —lIqn the ¥t. Gibeon, Okla., 4: potatoee are graded and apckedin the field
and are lawled in springless warond to the nwmz etation. The grower of this stgck
tnacky his aueks with o wheel brumd.  Courtesy of W LL Olin,

ri

of their departure from Norfolk, and Bosion shipments within 36

hours; whereas rail shipments may take several dayvs if not a week

or more, depending upon freight congestion in terminal yards.
Marketing.- —'The successful marketing of polatoes offers iany
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difficullies, particularly in the disposal of the early or truck crop
which, on aceount of its perishable nature and the comparatively
short peried in which it must be handled, necessitates quick action
on the parl of the grower or dealer, The development of com-
mercial growing centres is, in part, the outcome of a growing
recognition of the advantages derived from having a large output
ta dispose of at a given shipping point. If the crop volume is large
enough, it allracts buyers from all the large northern and middle-

¥rc. 102.—Fruner way (o lcad double-headed barrels to ineure an even distribetion of
weight, Loaded in this manner. the bulk of weizht on upnerlayera is supported by heeda of
barrets in lower tier. Courtesy, Burcau of Markets, U. 8. Dept. Agr.

westernt seetions of the country, with ihe result that, when the
market dermand for new potatoes is brisk, there is keen competilion
belween representatives of different commission firms as te who
will secure the largest quantity of the best stock. This competition
iusnures good prives to the grower, and relieves him of the more or
less onerous task of attempting to market his own c¢rop.  Another
advantage is that the crop is given a muech wider distribution than
it could have possihly received had the growers themselves at-
tempted to dispese of it in dislant markets.

1n some sections the growers have their own gelling organiza-
tion, and in some cases these have been wonderfully successful.
One of the largest and most successful of these marketing organiza-
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tions is the Basterit Shore of Virginia Iroduce Ixvhange located
at Ontey, Virginia.

The disposal of the new crop becomes difficult and vocertain
a3 to returns when terminal distributing points become glutted
through an oversupply and ae inactive demand on the pari of the
retail trade and the consuming public. Under these conditions
it oflen becomes necessary to
roll the stock uusald ; the usual
practice being to cousigu it to
some commission house. Fre-
quently cars are diverted eu
route, i order o take advan-
tage of a stronger market in
aome ather ¢ity than the one
to which the car was origiualiy
bilttxl.

In the wmarketing of the
late crop of potatoes the grower
or dealer has a longer scason
of operation, and is not dealing
with such a perishable product,
as the crop is usually mature
and the weather cool. The
element of risk in shipping late
potatoes 1s that of being frosted
while en route tu destination,
or of a portion ol the shipment

FiG. 104.= Proper way to inad burls, : . an .
covered atave barrels, . Usurtcsy of Buceas ot being injured Dby overheating

Macketa, C. S. Dopt. Age. : :
e wlen a stove is used in the car,

The method of disposul of the crop is so similar as to reguire
no further discussion.

When Should a Grower Sell>—The proper time at which io
dispose of his crop is a question which is often difficult for the
grower to Qecide. Tach grower should keep himself informed as
to the proluble extent of the erop, through the monihly reports
of the Bureau of Crop Tstimates of the United States Department
ol Agriculture and all other available sources.  Whenever it be-
comes apparent that a crop in exeess of 373 million bushels is going
to be harvested, it is a fairly safe assnmplion that prices will not
reach a very high level, unless there is a shortage of other food
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crops, such as wheat, corn and other productz.  When ne such
shartage exists and a lurge crop is in sight, it is vsually advisable
io scll the erop as burvested, provided the price at that time

. Fiiz, 105, —4Approved methad of loading sacks of putatoes for summer Rhipment, This
insurys gowd ventilation. Courtesy of the Bureau of Markets, U, 8. Dept. Agr.

affords a veasonable retnm on the nvestnieal involved in its pro-
duelion.  There are seasons when it may be advisable to sell the
crop from the ficld at a price which barely covers the actual eost

3

Fic. 106.—Approved method of londing eacked potatnes for winter shipment.
inlse Rage and ends. Thia method of loading imzuzes an even and uninterrapicd eirculation
of air.  Courtesy of the Bureaw of Markety, U, 8, Dept, Agr.

of production, aml therely avoid the extra cost of storing and re-
handling the crop luter fn the season, with a fuir prospeet of not
receiving any more for it at thai time than when harvested, Tt



202 HARVESTING AND MARKETING THE CROP

is, of course, apparent that if everyone followed this advice it would
result in a complete slump in prices. In fact, it would be a physical
impossibility for the railroads to move (he entire late erop of po-
tatoes during the harvest period; and even if this.were possible,
there is enough storage to take care of only about one-thied of {he
crop. It thus becomes evident that at least two-thirds of the lule
crop musl he stored on the farm, to await distribution throughout
the late fall, winter and early spring months.

Fic. 107,—Hauling the crop to shipping peint in the Nourfolk distriet,

On the other hand, when a short crop is apparent it would not
be a good plan for every grower to hold ou to his whole crop iu
the expectation of receiving a high price in the spring.  The result
would he that prices thronghout the early part of the winter season
would be forced to such an extremely high fignre that the con-
sumption of potatoes would he very malerially curtailed, with the
prohability that, when the grower got ready to dispose of his crop.
he would find the market overstocked, aud the consuming public’s
taste diverted to other starchy food substitntes. Under such con-
ditions, the price received for the erop might be very much below
what it should be as judged by the season’s supply. (iood stable
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prices and market conditions can only be expected when there is
a stendy flow of patatoes to the distributing centres, thue preventing
wide price fluetuations, and insuring @ maximum consumption.
Every conunercinl late erop potato grower should aim to provide
sufficient storage space on his own farm to enable him te storc his
whole crop, if need be.  When provided with ihe necessary factli-
ties for taking care of his crop, he is nol ohliged to dispose of

..l

,.,w IIII
]

G. 108.~—Boata from *rmek furms awaiting their torn to nnload at the Old Darinmion
ducks, \nrtnlk Va. Anideul method of ropveying the erap 1o shipping point,
it al harvesting time if the prices heing paid are ruincusly low,
On the other hand, if a salisfaclory price is being offered, it is
often justifiable to dispose of the whole crop, even though ample
provision for storage is at hand. The ideal methad of marketing
the crop would be for each grower to dispose of a sufficient portion
of his erop to take care of the needs of the trade. Tt goes without
saving, of course, that such an ideal will never be reached, as there
will abvays he those who, through lack of storage [acilities, are
obliged to s¢ll their crop as harvested.
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stabilization of prices for Tarm products, and potatoex in par-
ticular, ean only be accomplished {hrongh au ellective and comjpre-
hensive growers’ organization for the purpose of pooling erops and
selling them through gome centiral selling agency. Whetlier such
a millenium in the marketing of potatoes will ever be reached ts
diffienlt to say. The present trend of thought and action is in
that direction, This is evidenced by the recent formalion of a
number of strong farmers’ conperative organizations.

QUESTIONS ON THE TEXT

i. What are the chief faetors involved in larvesting the potate crop?

2. What fixed peviod ir the growth of tle erop do the data of har-
vesting vepresent.?

3. What determines the date of Juvesting?

1. How do the southern and northern dates differ?

5. What two general elasses of harvesting implements wre nsed ?

L

7

. Nume the Juad inplements that may he vaed.
. Name awd deserilie the non-etevator types of diggers
8. Ilow is the ordinavy plow nsed ?
9. low do potato digeers 2 and 3 operate?
10. How does elass 4 implement ditfer from 2 and 3 io ite operation?
11. What e you say of the monler typrs nf elevator potato diggers?
12, What dre some of the ontstanding featurves of differenve in their
constraction?
13. Why are fonr horses sevessary {o eperate them in some sections and
nol in others?
14 Deserile the gasoline equipped digger. What ix the junction of the
gazoline engine in the operation of (he digger?
15. How may the entting and lirnising of the tulers by diggers le
ntinimized ?
16. Fow does fast driving increase {he amount of ituler icjury?
17, How important is it (o lower the rear rack or conveyor helt? Whyr?
8 How do practices differ in different seetions of the conntry with
rexpect to picking and handlting the tubers?
149, Deseribe the Maine method of pieking rud haudling the erap.
20, Deseribe the New Jlersey niethod of pivking and handling the crop.
21, How does western New York handle the erop?
22, Tn the West nud in xome sections of the South Low = the vrup usnally
wallered ¢
23, What is the practice in the tuwle lands of the Stuckton, California,
distriet ?
24 Wlat is the cost of peking potntoes?
23 What impetus did potato grading reccive during the war?
26 What eant your say of its probable permanency
27. Deseribe the grades advocated hy the U. 8. Department of Agrienltare.
28, OF what importanee is it (o the grower to huve his potatoes properly
wraded *




29,
30.
31

32
33,
3.
35,
38,

ur.

a5,
30,
40.

1

28
3.
4.
a.

G.

.
8.

. What ave the ¢hief ulijections to large sac
2, What trounble iz caused from the use of sucks of varylug capavities?
. What ebjection is there to e use of the Suvenper? Where nsud¥

. ITow shoutd daulMe-headed stave eerels be laaded i var?

5. Shonld burlap-covered Larrels Le loaded in the same vcamer as the

3. How should summer zhipments i
. ITow dees autumu or winter loading of cars diffce from sunuver loading?
. How may box ears be made \mtahle for us¢ in cold weather?

9. What are some of the diflicyltics invelved in the marketing of the
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Deseribe the operation of the Lelt conveyor type of sizer.

DLiezeribe the operation of the western type of r.

Deseribe the hand sereen or sizer and fell how it i operated.

What do the Maine growers use s an aid in the operation ef grading
potatoes? Ts it jo any sense a sizer?

Discuss grading Jor a faney trade,

What are the kizes of tubers snggested?

What are sote of the advantages of having potudoes sepurated inte
uniform sizes?

Of what advantage would it Le to the retailer to hawdle potatacs in
satall packages?

O what advantage (o the consunier from the qualily stawdpaint?

1s the average grower ordinarily wble ta sueeesstully warket his erap?
Give reasons,

What kinds of conluiners are wsed in shippigs the erop to nuarket?

Desvribe und explaiin the vespective merits of each vontaioer and ceasons
for its e,

deuble headed harrels?  Wlhiy?
sacks be loudel?  What type of ear?

carly or truck crop?

. Haw has the development of large vommereial production centres in

fluenced the marketing problem?
Why is the marketing of the Jate crop of potatoer a less diflicult
probtem?

52, How is the wrower to deiermive when it is the proper time to xell?
3. Ta what extent is the rai

ot @ limiting factor:
Why should the contmercinl grawer make provision for the starage of
hiz crop?

. Whai, wonld he the ideal methad of marketing the crop?

How may the price of polaloes be stabilized ¥

. What is the present trend of thought in this direction?

QUESTIONS SUGGESTED BY THE TEXT

At what stage of growih do the local growers hurvest their potatiwes?
List the methods of harvesting used lovally, in order of popularity.
Which methods nre least injurions {o the inbers?

Deserihe loeal methods of phLin" and ]l.mdlin;., potlatocs,

From lpeal growers ascertain the coslt of picking petatoes.

What ;_-rs.dnw and sizing is dene Jovally?  Give methods

Describe loval methods of shipping and marketing.

What containers are used?
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CHAPTER XIII
POTATO STORAGE AND STORAGE SHRINKAGE

As the agricultural and economic inportance of perishable
food products increases in any given community, state or country,
the question of storage at once enters inlo the problem of their
congervation and distributionu throughout the period in which these
crops are not normally produced.

The relative cage with which the potato can be held in storage
during the winter mounths in the northeru section of the United
States and Canada, or, under similar ciimalic conditions, in other
purtions of the world, has not served to stimulate any very careful
study looking toward the determination of the optimum storage
conditions for this crop. In view of the fael thal ihe quantity
of patatoes annually stored for winter and spring use is relatively
lurge, it would seem that we should know more than we uow do
about the actual shrinkage that is likely to occur under certain
conditions during a given storage period.

Object of Storage,—The primury chject in the slorage of
any prodnet js that of prolonging its edible siage of maturity
throughoul a longer period of time. The secondary, though by
1o means unimportant, ohject of storage is that of minimizing the
losses oceurring during the storage period. The chief sources
of shrinkage in storage result fromn moisiure losses amd decay
Storage makes it possible to hold over the late or main crop of
potatoes in the North throughout the winter and spring months,
thereby enabling the grower or the dealer to dispose of the erop
at such times as the requirements of the market demand, and by
so doing avoid marketing it when there is an over-supply aud cou-
sequently low prices,

The successful storage of potatoes ig dependent upon a number
of factors among which may be mentioned temperature, humidity,
aeration, exclusion of light, soundness of tubers stored, frecdom
from dirt and moisture, and, last but not least, size of the pile.

Storage Temperature.—There are many current notioos re-
garding the hest temperature at which to store potatoes, bnt until
quite recently there have been few experimental data upen which
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to hase vonelusions. This has been particilarly trwe with respect
1o seed stock.

The following optuions are given with a view ol presenting such
imforniation as we have-at the present time. Cooper® recommends
a temperature of from 33 to 35 degrees T. as shout right for
potatoes. Fraser,® in discussing ventilation and temperature, says
“The potato must be kept cool, about 33 degrees heing a favorable
temperature.”  Corhett! recommends a temperature of 31 degrees
as w minimum and 45 degrees as a maximum throughout the entire
storage period.  Grubb and Gilford™ believe that in winter the
temperature of the potato siorage hounse should be kept as near
2R degrees as possible.  In this counection they say, “Tt js best
when it does not go below 30 degrees nor above 36 degrecs.”
Wright and Castle,® in their diseussion of storage, mention the
investigations of Dr. Parisol, a French sciendizl who, as a result
of his studies, recommended 46 degrees as the ideal storage tem-
perature for potatoes in winter. Appleman?® found in some revent
investigations that ordinarily the freezing temperature of the pota-
to lies between 28 and 20 degrees. Some years ago Lhe wriler,
while ronducting potato investigations at the Verment Station,
used a hasement cellar for storage purposes in which the tempera-
Lure on a number of oceasions dropped to 30 degrees aud on one
oceasion went as low as 28 degrees. Aside from a rather tardy
germination of the sced when planted, no ill effects were noted from
these lIow temperatures. Since 1911, a considerable portion of the
seed potatoes produced by the Ofiice of IMorticultural and Pomo-
logical 1nvestigations of the United States Department of Agricul-
ture have been stored in an artificially refrigerated room in which
the temperature could be varied as desired. Tt has heer the euston
in storing potatoes in this room in the fall to reduce the femperature
as rapidly as possible until it reached 40 degrees alter which it
was held at that point until about February 1, when the temperature
was gradually lowered until it reached about 35 degrees. Usually the
temperatnre was allowed ta fluctuate between 37 and 35 degrees.
This practice has served to hold the tubers in perfect condition
go [ar as fivmness and dermancy are concerned.  Remembering that
the sole function of stormyge is to preserve ihe stored prodmel in
as nearly its original vondition as possible, it would seem that the
maximum temperiture at which the tubers can be held and still
remain firm and dormant shonld he regarded as the moest desirable
oue Lo use.
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Butler’s studies® led him to conclude thal a temperature of
3.54 degrees (. or approximately 39 degrees F. was sufliciently
low to retard germination indefinitely. Ile also found that germi-
nation could be move completely arrested, in air nearly devold of
oxygen (dead air) at a temperafure of 9.31 degvees C. (practically
4-£ F.) than in free air at 3.74 degrees ¢, 1n a later publication
Butler® says, “The temperature of storage for domestic use
shoulit be 16 degreez F. or as near this temperature as is vonsistent,
with proper keeping. At lower temperaiure than 46 degrees P
potataes become more or less sweet and watery, conditions that are,
cutinarily, very undesirable, Storuge in demd air ix open to ihe
same objection as slorage at low temperature.”

lecent studies, nndertaken by the wrirer in the fall of 1918, and
continued throughout the whole of 1919, have demonstrated that
the germination of polatoes can he avrested when stored at a tem-
perature of 40 degrees K.

Conclusion.—A iemperainre of” ahoni 36 deavees is sufficienily
low for all practical purposes, aud in the earlier stages of the
storage period a temperature ol 40 Lo 42 degrees ix probably just
a5 efficient as a lower one.

When potatoes ate {first stored every ellort should he made to
rednce the temperature as quickly as possible,  This iz paxticulaaly
desivable if the weather is warm when they are dug, as they absorh
heat readily and also develop heat rapidly when stored in bulk
under the conditious mentioned. In natoral storage this is most
eastly accomplished by @ litile attention io the opening of doors
and ventilators in the evening, when the nights are cool, and closing
themn early in the morning.

Chemical Effects of Low Temperature on the Tuber.—I1{ has
long heen tecognized that when potatoes are subjected to temperature
in the vicinity of the freezing point of waier, 32 degrees ¥. for any
considerable period there is an appreciable acenmulation of sugar
in the tuber swhich, when eaoked, imparis or a more or less sweetish
taste to the flesh. This condition of the tuber may or may not
be objeciionable, uccording to wheiber it i3 or is not intended for
immediate table use or removal from storage. Tn some receni
studies by Appleman (Le. p. 330) it was found that the exposure
of these tubers for a2 week to a temperature of from 70 te 5
degrees was snfficient to transform four-fifths of the sugar accurau-
lation into starch, These resnlts would indicate that a sugar
accumulation in polato Lubers is not such a serious matter, unless
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they are desired for immediate use. The phenomenon of sugar
accumulation in the potato is an interesting one, hecause it is a
direct result of throwing the life processes, continually going on
within the tuber, out of equilibriuvm through a lawering of the
temperature.  Appleman says {(Le. p. 8330), “At 46 1o 50 degrees
F.. the process of respiration and synthesiz (in the potato} of
sturch from sugar consumes all the sugar {hat is forwed by the
action of the diastase: thercfore no sugar accumulates. Below this
temperature, the two former processes are inhibited to & much
greater extent than the Iatter; consequently sugar begins to accu-
mulate. .\t 32 degrees F. respiration aad starch synthesis are so
slight that a large percentage ol the sugar formed avewmulates;
the supply ig greater than the eonsumption.”

Humidity.—Very little information regarding the prover de-
gree of humidity to maintain in the sterage house or room is
available, The guestion ws 1o whether the humidity content of
the air should be high or lew iz one te which the data at hand
do not permit a catixfactory answer. In all of the starage work
with which the writer has been assoctated, an allempl has been
made to maintain suilicient moisture in the air to keep the tubers
firm, and at the same time not have it so saturated as to produce
a fitm of muisture over the surface of the tuber. Cooper (f.c. p. 503)
suggests o humidity of from 83 to 90 per cent as abont rorrect
for a potato storage room when the temperature ranges from 33
to 35 degrees F. This suggestion coincides with our own ohserva-
tions as, under the conditions which have Lecu nenttoned, it has
been found that the humidity content of the air was approximately
83 per ceni. It would, therefore, seem thut until further light
has been thrown upon this subhjeel ag a result of careful experi-
mental studies, it is sale to advise an air saturation of about 85
per cent.  One can, of course, conceive of a condition where it might
be unwise to keep the air as moist as this. For example, where
storage decays were present a drier atmosphere would tend 1o check
the shrinkage from disease to a greater extent than that resulting
from increased lrunspiration due to a drier air.

Aeration—The importance of a good supply of pure air in
the potate storage house has not, so far as we know, heen demon-
sirated by any carefully conducted experiments. It seeins reason-
able, however, fo arsume that it can hardly he other than desirable
from the health standpoint of (he tuler, In order to insure an
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ample supply of pure air in the storage house or room, gelnerous
provision should be made for ventilation. Ventilators or air flues
should be so provided as to insure a rapid and even distribution
ol air throughent the strneture. The Buropean grower finds il
advantageous to store seed potatoes in open eraies or shallow trays
which are stacked up in tiers, therehy insuring a free circalation

Fig. 100, —Heed potatoey stored in shallow trays or Bata.

of air around the tubers (Fig. 109}. Specially constructed bios
may parlially serve the same purpose. (See Chapter X1V on
storage house construction.)

Tn potato slorage house construction every effort should be made
to exclude the light. Detatoes intended for table purposes shonld
not be exposed to light any more than is absolutely necessary in
the harvesting and storing of them. The quality of the potato
is very quickty injured by lighl. An exposure of two or three days
to strong light (not eunlight), very materially affects the eating
quality of the potate, and a long exposure to even a very weak light
is also injurions. The storage house or room shonld be kept as dark
as possible, if the quality of the potato is to remain unimpaired,

14
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Yotatoes intended for seed purposes ave not injured by light, in fact
many of the best European growers purposely expose their seed
stack to the light under the fitm conviction that it stavts them
into growih quicker aud makexs more vigorous plants.

Oun the subject of aeration Butler®2 sayz, “Aecvation shouald:
be sparingdy given and the air should flow in at the boitom of
the hins, not {from the top.  Cold air holds less water than warm
air, aud cooling the {op of & bin results iu a deposition of maisture,
or the maintenanee of too high an atmospheric humidily.””  This
statement iz somewhat ab variance with aceepted notions cuncern-
ing acration, though more or less in keeping with preseut practices,
so far as moderation in the swouut of air admitted into meost
vomercial or farm storage howses.  The admission of fresh air
through tlie floor of the cellar is in line with what is already em-
bodied in the United Stales Department’s storage house on Aroos-
touk Farm, Presque Tsle, Maine. TFresh air is bronght iuto this
Liouse through an 18- iuch conerete comluit which discharges its
low of air Llunugh an opening in the center of the driveway.
The warm air is removed from this house by means of lwo large
ventilators conuecting with roof cupolas (Fig, 133).

Soundness of Tubers Stored.—ne of the most protific saurces
of loss ju storage is that resulting from the storing of unsound
tuhers.  Unsound tobers may be classidied under two heads: {a)
Thase thut are mechanically injured such as bruised or cul tubers;
{b) those that are infected with disease, such as the Jate blight
vat and the powdery dey rot, The losser resulting from mechan-
icalty injured tubers are very largely dependent upon storage house
conditions ; for example, if the temperature and liumidity are high,
the shrinkage will be much greater than if the temperature and
homidity are approzimately right. Mnch also depends upon the
sanitary condition of the storage room. 1 the storage house has been
carefully dixinfected before placing the potatoes in it, the chances for
infection of the cut or brrised surfaces are largely eliminated. I,
bowever, unsanitary conditions prevail, the presence of cut and
hruised surfaces offer an casy point of infection for a number of
storage lecay organisms, The more carefully, therefore, that po-
tatoes are havvested and stored, tlie better will be their keeping
qualities and the less the shrinkage.

Tvery effort should be made to remave all diseased tubers from
those intended for storage purposes. Ordinarily. the fate blight
rot is the mosl serious storage trouble in the northeasiern part ol
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North Aerica, while the powdery dry vat is probally the worst
in the western states. In regions where late blight is Nikely to
be prevalent, it should be so controlled by the thorough spraying of
the growing plants as io effectually prevent tuber infection. In
any case, however, every eflort should he made to remove disease-
infected tubers belore placing them in storage.

Freedom from Soil and Moisture.—While it is recognized
that it 3s not always possible to harvest the potate crop in such
condition as to insure {reedom from any wausuxl amound of soil,
it 1s believed that, insofar as it is consistent with the safety of the
crop, harvesting operations should be so timed as to insure a mini-
mum amount of soil adhering to the tulers, Tt is not a good
practice, if olliged to harvest the erop when the =oil is too wet for
good results, to gather the tubers as soon as dug, Advantuge
should be taken of every opportunity to leave them exposed to
the sun and wind for an hour or mere, in order to aflow the excess
motsture to dry oft and to get rid of as mmeh excess dirt as pos-
sible. When potutoes are stored with large quantities of moist
voil adhering te the tubers, they are almast certain to develop a
constderable amount of heal, especially il stored in bulk. Diles
of potatoes stored in this condition may cause as large a volume of
stewmn fo eseape as night ordivarily be expected from a pite of
fermenting manure, 1t requires very liltle imagination on the
part of any thinking person to figure out that potatoes stored under
such conditions are much more likely to decay: and even if no
decay does oceur, to realize that when the tubers are subjected to
such high temperatures, the transpiration losses are very greatly iu-
creased, Let us not forget, therefore, that dirt and moisture ave
undesirable factors in potato storage, and make every eflort to store
clean and (ry tubers.

Size of Storage Pile or Bin—It is a bad practice to store
potatoes in large piles or hins without some provision bheing made
to ventilate the pile, Lu many instances, potatoes are piled to a
deprth of from 10 to 15 feet and correspoudingly large in the other
two dimensions, 1f the tubers are reasonably dry, free from dirt
and well ripeued, no serious harm may result from storing in
such Jarge piles. Under snch conditions, whatever injury they may
sustain will be incurred in putting them in the storage honse or
bin, and the crushing or cracking of thosc at the bottom of the
pile by the excessive weight of those above, On the other hand,
i the crop is harvested when the ground is wet, and gocs into storage
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under the conditions mentioned in the preceding paragraph, it is
dangerous to store to a greater depth than six feet; if the bin
or storage space is a large one, ventitator shafts should be inserted
in it at intervals of six to cight feet apart. These shafts are easily
vonstructed and may be of any diameter desired. They may be either
square or rectangular in shape. Tf square, a dimension of 18 by
18 inches, or 24 by 24 inches will be found convenient. A simple
form of raunstruction conststs in the use of 2 by -+ uprights as corner
supports, upen which are nailed four or five-inch strips of inch
Tumber, so spaced as to give one to one and a half inch openings be-
tween each strip. These air shafts may be made any height desired,
and should be plaeed in position as the bin is filled. Another method
i to nse ventilated division walls, so constructed as to leave an
ar space In the centre of the wall, see figure 109 in chapter on
slorage house coustruction.

Storage Shrinkage.—The shrinkage involved in the storage of
potatoes from Autumn until lale Spring may vary from less than
4 to over 20 per cent by weight, depending upon the type oi storage
house usedl. the care given 10 maintaining the proper temperature
and humidity, and the condition of the tubers when piaced in
storage. The natural and inevitable losses in storage are these in-
volved in the transpiraton and respiration processes continuvally
going on in all living matter,

Shrinkage Due to Transpiration and Respiration.—Coni-
paralively HLitile attention hus been paid to the moislure shrinkage
of potatoes in storage, by the polato growers of the Unifed States,
and, with hut one or two exceptions, such data ag have been pub-
lished are not of scientilic value, as they do not represent carefully
observed {emperalure and humidity conditions in the storage room.

An eyamination of (e literature on the subject disclosed the
fact that French and German investigators have made a more or
less careful study of the question and. in some respects, have secured
very interesting data. For the most part, however, their ohserva-
tions were made on tubers stored at a much higher temperature than
growers i this vouniry would consider suitahie for the potato. The
temperatures at which most of their experimental work was con-
ducted varied from 43 to 52 degrees .. and, in some justances
(Nobbe’s), much higher than this.

Foreign and American Investigations.—ln 1865, Nobbe® re-
ported the resulls of his experimental studies concerning the loss
of water and carbonic acid gas from potato tubers in slorage. Ilis




FOREIGN AND AMERICAN INVESTIGATIONS 215

e

studies covered the period between December 12 and June 7.
TInfortunately, Nobbe’s observations were based on but two selected
tubers in each loi studied, a quantity much too srall for experi-
mental purposes. It is thought desirable, however, to present it,
in order to show the character of the data taken. Nohlie =0 ar-
ranged his experiment that it involved eight sepurate conditions,
or factors. Tach of the eight lots of tubers was subjerted to the
foltowing factors:

Denreave in Weight

L. Cooldry-light (50 to 61 ¥.} ... . 3405 grms.
2. Warm dey-light (77 tn 95 F.} . 57.25 grms.
3. Cool-mnist-lighi Zema.
4. Warm-maoist-light 506050038 Lrms.
5. Cool-dry-dark ...... . %345 grms.
6. Warm-dry-dark grms.
7. Cool-moist-dark 5 grms.
8. Warm-maoist-dark grms.

Inasmuch as Nobbe fatls 1o state the original weight of each lat
of tubers, the data given lose much of {hetr signilicance, as it
is impossible to compute the actual pereentage loss, The signif-
icant factor determining loss is temperature. Light influence in
this experiment appears to he a negligible one. Tn the case of
dry versus moist-slorage air conditions, an appreciable decrease
in weight is noted for those stored in dry chambers,  An juterest-
ing feature in Nobbe’s paper is that pertaining to bis determination
of the relative praportion of meisture and carbonic acid gas loss
in storage. According to his figures, the ratio of gas to water
is 1 to 3.5.

Mertzel and Lengerke’s Agricultural Calendar for 1891, p. 151,
contains data regarding the decrease in weight of 100 kilos of
potatoe tubers in storage, but does not vonchsafe any information
regarding the sonrce of the data.  The observations, as veported,
extend from the end of October to the end of May. ‘The per-
centages of loss in weight are presented by months,

Novemher
December
January

per cent,
per vent.
per cent.

February . per cent.
Blapchius . . ... .. 1.06 per cent,
April per cent.
May per cent.

T0i{if] 558 9000000009606 00005600 0o 6o 10.00 per ecnt.
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In 1891, Wollny," after reviewing Nohbes investigalions at
some tength, presents the results of his own studies on the moisture
loss sustained in storage of a dozen varieties of potatoes. i
obgervations were made on 100 carefully selected tubers of each
varivty during the period from October 3 to May 1. Fael Jot was
wetghed at the beginning of the experiment. after which the pota-
toes were placed iu tin coulainers and stored in a dry, deep cellar,
in which the proper light, and a rather constant tewmperature
{from 13 lo 32 degrees F.), were maintained, The subsequent
weighings were made on the first and fificenth of each month.

The total loss in weight for eadu vaviety during the whole
period was as follows:

Blue Princess ..o oo ool J33 per vent.
Six Weeks ..o 87 per cent.
Lade Roxe : 27 per cent.
Cold Flae ... .. per cont.
Sovergizn oL 5oo il per ceut,

Farly Rose T per cent.
Marmont ... per ceut,
Achilles . ..., per cent.
Snowflake . ... ... . 465 per cent.
Jahenuer . S per cent.
White Tose per ceul,
King of the Earlies ... o0 0000000 Sa® per cent.
Average loss ....... (........o....... G617 per vent.

Wollny's conclusions were that the reduction in weight ol
potatoes in storage in a cool, «ry, awd moderately light place,
is grentest immediately after harvest, diminishing continually fram
that time until March. but ineressing from theu on.

Ife conciuded alvo that the apparent differences in percentage
loss hetwecett the different varieties of polatoes during storage do
ol stand in any conformable retation to the size of the tuber. nor
to the fength of the vegetative period of the varicty.

Denaiffe,” in 1907, reports a somewliat similar investigation
to Wollny’s. TTis stucies ineluded eight vavieties, on which he
observed the decreace in weight of tubers [or a period of ahout
14 months.  The quantity of ench variety nsed was 100 kilograms,
on which readings were taken each month.

In discussing his data, Denailfe states that the Toss i weight
daring storage varies with the varieties, and is not the same for
all mouths.
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The losses sustaiuel by each variety from December 1, 1904,
fa June 1, 1903, were as follows:

Ripetasclate: .. RNV ..., 1 cent.
Imperator - eent.

Professor Macreker 5 per cent.
Quaranlaine de Tn Talle ... .. ... 6,60 per cent.
Pariziennc R . . ™ eent.
Belle dv Fonlevay ......... 550 " cent.
Mauelsse rouge ..o 035 per cenl.
Royad Kidwney ... . ..o oo D0 per cent,
Average loss ... .. i ciiieiee o, 100 per ceat.

Thix observation ix coniivmatory of that ol Woltny, anid simply
emphasizes the favt that all varictics do not give similax responses
in storage. The maturity of the vartety. the character of the
skin, and its period of winter resl are factors whieh influence the
activity of the transpiration and respiratory processes of the tuber.
A compurison of these lossos by mouths, as noted by Wolluy and
Deunaiffe, indicates somewhat wide variations in the percentages of
loxs in weight wnder different enyvironmental conditions and with
different varieties,

Comparison of Wollny's and Denaiffe’s data, giviug per-
centage of loss by mouths:

Dute Waollny, < t2 var.) Dennifie {8 var.)

Oct. StoNov. 1 ... ... .. . 202 percent, ... _—
November . L1 per eent. ... ...

December - 0T5 per cont, L. 1.1235 per cent.

January .50 per cent. L. oL 1103 per cent

February - ASI per eont. o0 0725 per cent.

041 per cent. ... ... .. 1.218 per cent.

0.50 per cent, ... ... LD per cent.

—_— . L343 per cent.

Given similar condiions aud varieties, well-ripened tubers
shionld not show any appreciable loss in weight during the first
few months of storage, provided a uniform and moderately low
temperature id maintained,

For present uses, Wolluy’s dala are more valnable, in that they
nceount for the loss in weight from Octoher 5, as against Decem-
her 1 in Denaiffe’s studies.

Taft and Hedrick * ruport a loss in weight on a bavrel of pota-
Loes, stored in a basement cellar from September 30 to March
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28, ol & per cent, and 6.5 per cent from March 28 {o May 1—
or a total loss of 11.5 per cent. 1t is self-evideni thal the heavy
loss incurred during the latter period must have been the result
of high temperature and possibly of germination. Fraser,® (p. 151},
reports a loss of [2 per cent in Sir Walter Raleigh stored in crates
in a cool cellar framm November G, 1003, to April 27, 1904, while
wunder similar vondilions, Carman No. 3 showed a decrease in
weight of nearly 10 per cent.

Butler's studies,”™ (p. 4), on the refation of temperature to loss
in weight of Green Mountain potatoes placed in storage November
12, shows the following perecntage losses for 30, 60, 90, 120, 150,
1580 and 210 day periods at three temperatures.

| Per cent of Toss fn weight after

Mean temperature I
of stncage A0 davs | 60 days | W0 days | 120 days | 150 Jdavs i INO days |21 days
39 degrees F. 0.58 f43 143 2.2 2.58 2.15 244

48 degrees I, 1.26 2.53 3.37 4.2t 7.8
60degrecs 1. | 152 | 277 | 400 | 665 | 1156 |

A comparizson was also made of the respiration and iranspi-
ration losses [rom two lots of Green Mouuntain potatocs removed
from ordinary storage on Juuuary 26 and subjected o a tempera-
ture of 50 degrees Y., one lot heing exposed to a free circulation
of air, while the other was stored in dead air. The percentage
loss at the end of 90 days was £.96 from those in iree air and
1.35 from those in dead air. At the end of 119 days, these per-
centages had increased to 17.24 and 2.7 respectively.  Those
exposed to free air hegan to germinate in 43 days, while those in
dead air remained dormant.

Numerous inquiries by the writer regarding potato storage
losses have jnvariably elicited from the grower or shipper the reply
that ne definite effort has been made to determine the losses, either
colleetively or separately. Tt is the general impression that the
losses from moisture and decay vary from 10 to 20 per cent.  Under
exeeptionally good storage conditions, transpiration and respiration
Tosses of less than 4 per cent have been reported. Such losses do
not, of course. take into consideration those involved in the ger-
minalion of the tubers. In the process of germination hoth the
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respiration and transpiration processes are quickened, becauge the
temperature of the room must be reletively high to permit of germi-
nation; and, in addition to this, the starel content of the tuber is
very tapidly {ransformed futo sugar. Under these conditions, the
shrinkage is heevy and the quality of the {leshi rapidly deteriorates.

(RN
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QUESTIONS ON THE TEXT

. What is the primary object of storage? Secondary object?
. Whnat are the vhiei sources of loss during the storage period?
. In what sections of the country iz potato storage of the greatest

importance? Give reasons.

. Upon what factors is snecessful storage dependent?

L'pon what are based the data regarding tie proper siorage Lemperature
for potatoes?

. \What does Dr. Purisol regard as the ideul temperature?
. YWhat is the freezing temperature of the potalo as defermined by

Dr. Applemant

. What temperatures were found satisfactory by the Office of Hortieul-

fural and DPomolagica) Investigations during ihe past several
years?

. On first storing potatoes, what attention slhould be given to the manipu-

lation of the storage house?

. What is the chemicnl efect of prolunged low temperatire on the po-

tato tuher® How kerious is this?
Ifow may such an eifert be dissipated ¥

. What information have we on the suhject of hmmidity in the storage

house?
Of what importance is the question of aeratiun on potato storage?
What are Butler’s sugeestions reparding actation?  low much are his
ideas at varinnee with currenl notions?

. Why shonld there b2 an effort made to exclude light from the storage

house?

6. What is one of the most prolific sources of loss in the storage house?
. Under what two heads may unsound tubers he classed ¥

What precautions should be observed relative to the exclusion of
diseused or injured tuhers?

. Why have the tubers free from an excess of soil or of muisture Liefore

storing thew?  lHow?

. What faetors linit the size of the storage pile or bin?

What s)lnuuld he the limiting factors governinyg the size of ihe pile
or hin? :

What percentage of slirinkage is usually entailed in storage?

What nformation have we upon the scinal natural losses in storage?

What results did Nobbe secure from his storage studies? -

What losses are shown in the data published in Merizel's and Lengerke's
Agricultural Calendar for 1801°? '

In Wollay’s tnvestization of the moisture losa snstzined in storage,
what evidence is scen that he took proper precautions to secure
desirable material for stndy?

What is there to show thot {he temperature at which the tnbers weva
stored was sufficiently Jow to determine the mininnan loss from
transpiration and respiration?
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Can you explain why the vesnlds seenrved show sl variations jo the
]1(‘TLL'II1 we of Wsx ol the 12 variettes studied?

What were W ollny's eonclusions regarding the losses?

What was the nature of Denailfe’s invesiigations?

. Compare the resulis seeured by Dewaiffe with those of Wollny?
2. From a scientific as well as & practical standpoint, which ¢t the two

sety of dula has the greaiest value? Give reasous.
. What loss in weight did Tuit and Hmlrlul\ observe in their experiment ¥
What loss did Fraser note in bis s

5. What losses did Buller note in his m\ent igations?
5. What is the general impression hy growers aml dealers regarding the

percentage of storage loss?

. I'nder good storage condittons and with somd stack, how low may

the perventage of loss be?

QUESTIONS SUGGESTED BY THE TEXT

. Do local growers or dealers store polatoes?

. Ascertain the various lengths of storage periods.

. What examples can you find of sertons rotting and heating?

. Obtain examples in homes or hoarling places of potarees that have

hecome sweet or watery from slorage.

5. Trace such example aml determine, if possible, low and where stored,

and temperature of same.
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CHAPTTR XTV

TYPES OF STORAGE HOUSES, THEIR
CONSTRUCTION AND COST

Ixn the present discussion of types of storage, either in especially
constructed storage houses or otherwise, it 1s our purpose to briefly
trace its development from the primitive to the modern up-to-date
artificially refrigerated strueture, Storage 1n its primitive siate
consistedl in burying the product in the soil, or storing it in a cave
or excavated chamber of some sort. As agriculture developed,
and became wmore specialized, and wealth inerensed, Dbetter and
more expensive types of starage were demanded, in order to mect
the growing necessities of large urban populations. Tn the ease of
the potato, one of 1he simplest and most primitive forms of storage,
commonly kuown as pitting, is still practised to a Hmited extent
in some sections of the country.

The types of storage to which consideration is given in the
cusuing portion of this chapter embrace eversthing that may
jusily be vegarded as applicable ‘o tlie potato. The house cellar is
omitted, hecause it is assumed that it does not reguire diseussion or
explanation. other than to say that iu special lute potate-producing
sections it is uot generally employed for storage purposes. The
following types are helieved to represent those that are now gener-
ally employed for potato-storage purposes:

1 Pitling,

2. The dugout. or eellar type of storage house.

3. The in=ulated wooden struciwve.

4, The Areastank, Maine, (ype.

5. The artificially refrigerated siructure.

Pitting.—Potatocs may be suecessfully stored in pits il good
drainage is provided and sufficient covering apnlied to thoreughly
insutate the stored tubers Irom external heat and cold. Strictly
speaking, the term pitting is somewhal mislending; it does not
necessarily imply an actual pit in the ground, as will be noted in
the discussion that follows.

In pitting potatocs, good drainage is the first consideration in
selecting the site. The land must cither be well drained naturally.
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222 TYPES OF STORAGI HOUS)S

or else go situated as to make good drainage possible. Tittle, if
any, excavalion ig ordiurily made in pitting potatoes, aside from
making a sniooth surface on which lo pile the tubers.

Y v O - T R e
¥16. 110, —First stejs in pittiog potatoes.

Shape of Pile.—The shape of the pit should be that of a paral-
letogram, rather ihan square or circular. The customary practice
is to pile the tubers iu a ridge or inverted A -shaped fashion as

Fta 111.—Exterior view of a larre potato storage crilur in process of cnnseruction on
the Sweet eanch, Carbondale, Colorado, showing construction of vestibule eotrance and the
covering of rnaf with straw.

shown in (Fig. 110). When piled in {hig way, it exposes a greater
area of the pile to the air and, when covered, sheds rain much betier.

Its size is, of course, determined by the guantity of potatoes
to be stored, and the limit of safety as regards danger from loss if
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stored in toa large a pile; hecause, as the size of the pile increases,
the difficulty of cooling it quickly is enhanced; and, should deeay in
the tubers become active, greater losses ave sustained in Jarge than
in small piles. Generally speaking, the limit of size should be

ar showing roof canstruction and_method of sups

Fiu. 112.=Interior view of sam
the storage cellar,  Messrs. Lou I). Swect on tha

Fnrting it also eentral driveway thiro
eit and F. I, Sweet on the right.

Provision for Ventilation.—When pitting the tulers, some
provision should he made for ventilation. A ecommon practice
abrozd is to take a handful of rye or wheat straw and staud it in
a vertieal position on top of the pile while the straw and earth
covering is being anplied, after which it is pulled out, thus providing
a vent for the cscupe of heat and moisture. Drobably a better
practice is to construct n small veutilater shaft of six or cight
inches ¢iameter ovt of inch lember.  Bore numerous holes an ineh
or so in dimmeter in the lower portion of the shaft, and insert it
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in the centre of the pile ax the tubers are being pitted.  The uearer
it extends to the bottom ol the pile, the more perfeet the ventilation
provided. It should extend three or four fect above the tubers, so
that when the covering is applied it will protrude 18 to 24 inches
above it. The ventilator shonld he provided with a cap to prevent
the entrance of snow or rain. In severe weather it should be
stopped with straw. If the pile is more than ten feet in length.
a second ventilutor should be inserted, A good rule to fullow is
to have a ventilator every cight feet, 'T'his insures reasonably gond
ventilation of alt portions of the pile.

Fis. 113.=Completed structuze showing cribbed vestibule on the Sweet ranch,
Carbondale, Col.

Protection Against Frost.—As soon as the potatoes are in
position, they should he immediately covered with a sufficient quan-
tity of straw or marsh hay to exclude light. The pitted tubers
should lie Jeft in this condition as Jong as they are safe from frost.
This gives them a chance to go through the sweating process aud
gel thoroughly cooled off, after which there is little danger from
heating and sweating when the final covering is applied.

As soon as the nights become frosty, apply a heavy layer of
straw, so that when compacted with soil it will be about six inches
thick. On top of the straw apply a six inch layer of soil. Before
the ground freezes too zolid, apply another hesvy layer of straw
and a similar one of oil. Ordinarily, iwo Lieavy lavers of both straw
and soil furnish sufficient insulation; Lut where extremely cold
weather prevails, a third layer may be advisable, When sound
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potatoes are pitled iu this manner, there is practieally no risk in-
valved, as they are almost certain to come out in good condilion |
in the Spring.

The advantage of pitting potatoes is that il is a cheap form
of storage.

Tio. 114.—A good example of a soc-watled potato storage honse near Greeley, Col
Thiy house i provided with ridge and side ventilators.

The disadvantage of pitting is that in severe weather the pota-
toes are not accessivle, conscquently any sudden rice in markel
pricez cannot he taken advantage of by the grower.

¥ic, 115, —Oue of thy rheaper types of partially sunken, earth-covered storsge houses
with earth retaining walls aad gide root apenings which may be used for filling the storage
space of for ventilslion, In the Greeley, Col., district.

Generally speaking, pitting is not to be vecommended, except
where no other storage facilitics are available.

Storage Houses Proper.—In deciding what particular storage
lionse is most suitable to ou¢’s needs, the following factors should
be considered:
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(a) The temperatore and precipitation likely to oceur during
the storage pevied; (b} Lhe character and cost of the materials
involved; (e¢) the nature of the soil and drainage; (d) the stor-
age period.

It is apparent to the reader, that. in the arid and semi-arid
regions of the West, a materially diiferent type of construction from
that in use in the rain-belt section of the Kast might be permissible.

Fra. 116.—A well-conglrueted steraze house of thae partially sunken type with side
und end w_ulls of grone, Note hun\')’éjole ruftera covered with woven fence wire ready to be
covered with straw und so0il. I the Greeley, Col., district,

The Dugout or Cellar Type of Storage House.—1In ihe cen-
tral and westerut portious of the Tnited States, the dugout or cellar
type of storage house is almost the only kind emvloyed in the
storage of potatocs. It is found in its most primitive state in ihe
arid and semi-arid regions of the West, and in its highest state
of development in the north central tier of ¢tates where the heavier
rainfail makes water-tight roofs a necessity.

Location and Construction.—The storage hause should, when-
ever possible, Le located convenienily lo the dwelling house, he-
cause, in very eold weather, it usually reguires rather elose attention
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o guard against the entrance of frost. Where side-hills, kuolls,
or what are fermed in the West “hog-backs™ consisting of a
narrow and usoally short ridge of land, are available, it is advisable
to take advantage of them, as by lheir use better drainage and a
ground level entrance at either or bolh ends of the cellar can be
secured {Figs. 111 to 119). Where the topography of the land is

Fra.117.—A cheuply cons'ructed storage house near Capeville, Va.  Roof cansista of
rough poles reatin® on the ground and aupported by tidge pole at tap covered with pine
neeilles. Suck u (yDe of slarage house would Lot be switable where extremely Jow tempera-
tures provail.
such that it docs not furnish these natural advantages, level land
may be used, provided good drainage can be secured. In his case,
the excavation may vary from practically nothing where surface
drainage must be depended upon, 1o five or six feet where there is
good natural or artificial dreinage. The average depth of the ex-
vavation foc the cheaper struetures of this type, when erected on
level land, does not exceed three feet. The soil removed from such
an excavation, particularly if the structure is wide, provides ample

15
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material for banking the side and end walls us well as for a
roof covering.

Where the soil is of such a character ag 1o remain intact, and
an excavatton of sufficient depth can lhie made, it is allowed to form
the vide, and in some cases the end walls; the rool heing supporled
by plates resting ou the soil and an oeccasional post to relieve the
ronf pressure. Lo such cases, the ontward thrust of the roof is

§—— - - -

Fia. 11m—A atorage bouse tn procese of construction at Aberdeen, lda., shuwing side
walls and raafl cavered with woven wire fencing and ventilators in side of raof.

cared for by eross-iicing (he rafters with buards,  Where the
earthenr bank of the excavation serves as walls to the storage strwe-
ture, it is better to support the plate entirely with posts recessed
into the carthen walls at sufficiently ctose intervals to afford the
necessary strength, (Fig. 121).

Where the storage cellar is only partinlly below the Jevel of the
ground, the walls are variously construeted. Tn the cheapest type
noted, bolh side and end walls above ground were construeted out
of a tough sod of sedges or cat-tails cut fo nniform size and laid
up in brick faghion. These walls were two feet or more in thick-
ness.  The sod walls supported the plates and roof in practically
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the same manuer ns in the case of ihe solid carthen-walled siruc-
ture {Fig. 114). Another cheap structure is that shown iw figure
117. Tn this instarce the excavation was not over two feet, and the
roof consisted of rough poles covered with a heavy layer of pine
necdlles. Nuch a storage house has little to recommend it, except
that of being a temporary makeshift to tide over a short storage
period where the climate is reasonably mild.

Roof Construction.—The roof of the cheaper types of honses
is usually constructed ont of nudreszed poles, which may be laid
sufficiently close togetlier to serve as a support for a hrush or straw

th roof covered with

Fig, 119.—Side yiew of the house shown in Figure 118,
straw aud ¢oil and ventilatons capped.

covering, over which a heavy layer of =oil (G to 10 inche¢) is placed.
Tn the better constructed houses in the semi-arid regions, heavier
and more schstantial rafiers are nsed, and they are spaced about
twelve inches apart.  After the rafters are in place, a heavy woven
wire netting iz stretehed over them awd nailed in place, (Figs. 116
and 118}, and over this the usual straw and earth covering
is applied.

Where a «ide hith or a “hog-back™ is available, the cut or
exeavation may be six to ten feet in depth, depending on the size
of the structure. Such a site makes it possible to provide a ground
tevel entrance, at one end of the storage house in the case of the
stde LN, and at both ends when advantage can be taken of 2
“hog-luek” (Fig. 113).

Wall Construction.—In addition to the cheaper types of wall
construction previously mentioned, it is well to consider those of
a morv permanent nafure. These may consist of rough or dressed
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posts set from four to six feet apart, covered on the ontside with
rough poles, luniher or heavy woven wire; or they may he con-
strueted of masonry or conerete, The style of wall construction
adopted is very largely a matter of choice or necessity. Where
first cost is not a serious consideration it is, without doubt, more
cconomical to build a substuntial structure. The grower should
not, however, losc sight of the fact that the cheaper louse, il
carefully built, will provide as good storage as the more expensive
one as long as it laste. A punially sunken liouse is showu in
figure 122.

In the humid regions of the north central and eastern poriions
of the Uniled States, where heavy raine would reuder straw amd

. T16.120.—A frontal view of the corapleted patato storage house (Fig 118) showiug
drivewsy eotrauce and ventilator eaps roised on left side.

carlli-covered storage houses unsatisfactory, they arc constructed
with a water-tight moof. Geuerally, the roof is covered with
rough lumber, tar paper and shingles. Occasionally, it is sheathed
with matched lumher on the ibside. This treafment provides a
fairly well insulated roof which in winler requires no additional
protection, exvept during estremely eold westler, when a light
covering of straw or strawy mannre iz advisable.

The wall construction of the water-tight voof storage house
need not necessarily differ from ihat of the semi-arid region type
except that, on account of the heavier rainfall, it must be buill
sufficiently strong to prevent a cavesin. Where first cost is subsidi-
ary to durability, it is generally advisable to use a hetter class of
lumber than the rough undressed poles. Tt nray even he economy,
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where the materals are available, to constract the side and end
walls of concrete (Fig. 123). Ln some of the better type western
poiale storage liouses observed, the posts were faced on two sides
and the walls as well as the roof were covered with woven wire and
straw, (Figs. 118, 119 and 120).

The use of straw on the rvof, especially when the rafters are
spaced and covered with woven wire, serves not only as a protection

Fia. 121 —Yiew showing carthen wall with plale supporting posts recessed inte the
bank. On the Sweet runch, Carbundale, Col,
agaiust heat and cold, lat is also a medium for the absorption of
moisture given ofl by the lubers in the process of travspiration and
respiration. There is ne drip irom such a reof,

Entrance Way.—Whether the entrauce to the storage cellar
is for team or man, on the level or an incline, (Fige. 113 and 120),
it shoald be provided with two sets of doors with a vestibule between
{1z, 113) in the case of a ground level entrance; or bulkhead
doors where it iz not (Fig, 1203,

Ventilation and Lighting.—.\mple provision should Le made
in all dogouts or storage pit cellars for ventilation and lighting,
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where eleciric lighting is not feasible.  Many siyles of ventilators
may be found, but these shown in figures 114, 115, 118 and 125 are
most favored. A veotilator should be so eonstrueted that it possesses
ample size to admit an abundance of afr, and at the same time
he provided with a swivel or slide damper which may be closed in
severe weither, A shalt with an interior diameter of 12 by 12 or
12 by 16 ineles should be sufiiciently large. These with hinged
caps to exclude rain, snow, or {rost, seem to be preferred. Az a
rule, the veatilators are paced along the ridge of the rool, althouglt
numerous structores have been noled in whieh they were vonstrocted
abont midway between the ridge and the plate. Nee figures 108
and 123 for hoth positions.

Fic. 122.—Partiplty sunken storage house with enncrete side and end walls, Jerarue, [daba.

To insure wiiform ventilation, they should be spaced from ten
tu twelve feet apart,

Interior Arrangement.—The interior arrangement of the stor-
age cellar is very largely governed by its size and vharacter.  Where
no driveway eutrunce is provided and the liouse is varrow, say 12
to 20 feet, the entire space is used for storage purposes.  The dirl
tloor may be lefl uncovered; or it may be Hloored over with rougl
lumber or vemented.

11 some of the beiter types of storage cellars i wlich there 1s
a central driveway, the storage bins on either side of it have venti-
luted wooden floors laid on joists. The joists, being placed at right
angles to the driveway, provide an open space between the iloor
and the carth beneath, and this, as will he seen later, furnishes
an open and unrestricted citeulation of air beneath the bin, (Tig.
109). Where posis are nsed which are faced on two sides, the
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inner face is hoarded wp with three or four-inch sirips of lumber,
leaving an inch space between each two strips, The division walls
between the bins are also ventilated, in the manver described for
the ventilation of potatoes when stored in large piles.  With such
a type of bin construction, a free eirculation of atr is possible on
all sides, Of course, it is realized that the extra expense mvolved
in bin construction of Lhis sort is eousiderable; and it is probably
not wholly justified, except for the storage of seed slock, or in
seusons when frequent rains during the harvesting period make
it impossible lo dry the tubers properly lefore storing them.
Under such conditions, the ventilated bin is decidedly superior to
the ordinary type.

PRy

=
Fia. 123.—Pntafo storspe house with conerete walls, steaw and carthen-covered renf
plus a superimposed wooden aingle-covered ruof. Greeley, Colorado.

Where no provision is made for a driveway inta the storage
cellar, either hecrase it is too narvow or for any other veason,
the potatees may be sponted into he celtur through the irap-door
openinge in the reof, (Figs, 126, 127 aud 128). This method of
filing the storage cellar is a material saving of labor, and, where
a Ulanket or apron is used jn lowering the potatoes from the spout
Lo the floor, they sustain no more mechanical injuries than when
unloaded directly from the driveway, or carried ju by hand.

The Insulated Wooden Potato Storage House.—This Lype of
house is not uged very extensively. 1t is Letter adanted to southern
than to northern climatic couditions. The construction feature of
such a storage house is the thorough insulation of its walls, ceilings,
doors and windows, {LIig. 129},
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The type of house recently described by Thompson? for the
storage of sweet potutoes will serve equally well for the 1vish potato,
but, in the ease of ihe latter, does not require artificial lieat to ripen
the tubers.  Storage houses of the type wuder constderation must,
in the North at least, be provided with facililies for heating them
in extremely cold weather, This may be done with an ordinary
heating stove. They are not te he recommended for northern con-
ditions, nor advocated for the South, exeept in localities where poor
drainage conditions will ot permit of the dugout or vellar {ype
ol slorage house. They are not recommended on account of their
greater cost of construction, and alse from the fact that they do

-
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Fra. 124,—A typica] Red River Valley potato warehouse with a deep cement-walled
Lasetrent rellar,  Glynidlon. Minn.
not furnish as good storage as a properly constrocted cellar
storage house,

The Aroostook, Maine, Type.—In northern Maine, rrticu-
larly ir JArocstook County. a type of potato storage honse has been
developed which may he said to he exclusively confined to Maine
While in a sense it is a cellar storage house, yot viewed from another
standpoint it ix more, hecanse the true Aroostook storage house
includes a superstruclure over {he cellar. Tt is always constrieted
on a side hill or kuoll, and is always provided with a ground lavel
driveway into the hasement, and at the opposite end has a driveway
inte the snperstructure ahove, (Figs. 130, 131 and 132).

Construction.—A  considerable proportion of these storage
houses are constructed with conerete basements and always with a
wooden superstructure.  When the basenpent walls are not bailt
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of conecrete, they may consist either of a1 masonry wall of stone,
a dry wall, or a woodenn wall constrreted with posts aud rough
siding, or it may consist entirely of rough posts, The floors may
or may not be cemented. Usually, the storage space is covered
with & tight wooden tloor laid on joists.

The basements are usually of good depth, 8 to 12 or more feet,
and their capacity ranges from 2,000 to L0HN or more harrels.
Cenerally speaking, their construction is [anlty with respect to
ventilation, only an occasional one being provided with means for
ventilation, other than through trapdoors in the upper tloor. The
slorage honse with ventilator, shown in fignre 130 was the ounly
one the writer had noticed prior lo 1917, Nee the ventilators in
figure 133.

Tin, 1253.—~A 100,000 bushel potatn warchouse at Larinore, N. D,

In stoving the crop in the basement, the bins are partially filled
from the lower floor. the balance being put in from above, through
trapdoors on vither side of the driveway and over the hins below.
When the house ts buill with a central driveway, it may also be
filled in the same manper.

In addition to serving a useful purpose in filling the bins and
protecting the patatoes from inclement weather, the wooden super-
structures of these storage houses have various wses, such as the
housing of farm implements, bareels, sacks, fertilizer and other
supplies; or they may serve for the storage of hay or grain.

Interior Arrangement—Droadly speaking, the interior ar-
rangemeni of the busement is dependenti on whether it is con-
structed with a central driveway, or whether the entrance is at one
corner of the building. A basement with a central driveway has
bing on either side, whereas thiose with an cutrance at one corner
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vary vonsidlerubly in their hin arrangemunt, depending on whether
one or more varietics are heing grown and stored ; figures 130 and
131 give a very good general idea of the exterior appearance of the
Maine type of storage house.

The Artificially Refrigerated Potato Storage House.—This
type of storage house, for potatoes at least, can hardly be said to
he i existence, So far as we arve aware, the present use of arti-
ficially refrigerated storage houses is practically confined to the
lolding of nerthern grown seed potatoes in cold storage for second
crop planting in the South, and to the temporary hokling of talte
stock in large destributing centres,

_ T 1240 —35 good example of the type of storage house in use in the Red River Valley
in Minnesota and North Dukola, This house bas o water-tight roof with several openings
in it to prrant of spouting the potatoes ialo the storage bin,  Yabin, Minn.

Ammonia System.—The system of refrigeration used in the
cold storage plants enployed for this purpese is known as the
“amnonin systent.”  The temperature al which polatoes are held
in {his type of storage i= usually frow 32 lo 832 degrees T

While there is probably little demand for ile artifietally refrig-
erated polalo storage house in the North, it is a questionable point
whether community okl storage plants counld not be profitably
employed by the southern potate truck grower.  Tf such honses were
available in the South, the present practice of moving seed stock
{from northern Maire during the months of Fanuary and February.
with its attendant risk of frost injury could be aveided, as, with
cold storage fucilities, the seed potatoes could he shipped in the
Autumn. At the present ime, the potato storage houses of the
South do nol compare at all favorably with those of the North,
being for il most part of the dugout type and constrncted with
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little head-room. They are wholly inadequate for ihe holding of
northern grown sced and, as a result, the stock held in them from
November to Fehruary is usually rather badty germinated. Al
of ithese troubles could be avoided throungh actumn delivery of
northern seed stock and its transferetce to the cold storage house,
Such a change in time of delivery wonld enable the grower to
purchase his seed at o rvedwetion in prive over that of mid-winier
delivery more than sufficient to offset the cost of storage.

Brine System.—One of the more recent types of storage houses,
which may liave a place in the slorage of potatoes outside ol the
colder potato-growing regions, ix that known as “the Cooper system

16, 127 —Spouting notitws into storage cellar through chutes o the toof, inthe
Gre Ll!}'. Col. , diatrict.

of brine cirenlation” I this system, ice awd sall are nsed as o
substitnie for ammonia in cooling the brine. In “Practical {old
Storage,” pp. 660-662, Cooper deseribes the process as follows: ““In
the Cooper gravity hrive system, the tauk, which contains the ice
and salt, awd the tauk coils, or primary coils as they are called,
are located at a higher level thau the sceondary eoils which do the
air eooling in rhe TOOTS. - .. . When the tank s £lled with ice
and salt, the brine standing in ilie primary or tank coil is cooled,
by conlact with the jve and salt which surround tle pipes, to a
lower temperature than the brine contained in the secondary coils.
At the same tine, the brine froni the secondary coils rises iuto the
primary coils, where, as it is cooled, it repeats the circuit......
The ferm ‘gravity,” as applied to this system of brive cireulation,
refers fo the cause of circulation which is owing to the dilterence in
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speeific gravity (weight} belween the eold brine in the primary
coils and the comparalively warm brine in the secondary coils,
The temperature of the circulating brine will range {rom zero to
20 degrees F. 1t is comparatively easy to cool a room 10 10 or 12
degrees F. with the Cooper brine system.”

This system of refrigeraiion was used by the United States
Department of Agriculeure in the storage of polatoes from 1911

F1a, 128 —Method of fitling 3 storago house in the Gresley ict, throygh openings

inruod. Dreveway partially filled by spucling paratoes through roof openings.
1o 1918 and it proved very satisfactory. It was fonud possible,
with proper attention, to maintain the temperature of the storage
room at practically the same degree for weeks at a time, as shown
by the thermograph vecord sheet (Fig, 134},

Cost of Construction.—Owing to the wide variation in cost
of huilding material, and the price of labor in different sections of
the country, cost figures concerning the construction of any par-
tienlar type of house must, of necessity, be more or less gereral in
their character. Natorally, the type and the size of the house is
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largely determined by the character of the material available, the
climatie conditions and the storage capacity required.  ln deler-
mining the size of siorage vellar requirel to house a given quantity
of tubers, the estimate should be based on 40 pounds of tubers per
cubic foot ol available storage space, Fignred on this hasis, a bin
10 by 10 fvet synare, filled to a depih of stx {vet, has a storage
capacity of 400 hushels, or an average of four buglicls for every
square oot of {loor space,

Fic., 128—A goud examyle of an inswlated woorden strucwuee nsed for the storage of
poRRtues in some localities in Michigan,

Colorado,—The following information concerniug tle cost of
vonstruetion has been very kindly fornished Ly practical growers,
The first data presented are those given by Messrs. Lou D. and
Frank E. Sweet, of Carbondale, {'olorado, and relate to the potata
sloruge house shown in fignre 112, The cavacity of this house is
slated to be from 13,000 to 25,000 bushels, depending on the depth
io which it is filled, as well as stering in the driveway. Tis cosl
is estimafed at $1,000. Thiz cost did not inelude the lmnber cut
on the surrounding mountains, for whicli there was no other cost
fhan that of cutting and hauling, Allowing $300 for fhe rough
timbers nsed, it would bring the tetual cost te about $1.300. On
this basis, the tnitial vost ol providing storage for one buchel of
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polatoes reduces itselt from 10 to 3.2 cents per bushel, depending
upon the depth lo which the tubers arve piled.  Assuming thal
the average life of such a structure is ten years, the acyual per
bushel cost of storage is ove cent and 52 cenb respectively.  OF
caurse, these figures do not take into account interest charges
on the investment.

Fiteh! states that the first cost of storage in an average grade
potato cellar is about 20 ceuts per hundredwetght, or 1.2 cenls
per bushel on a ten-year basis.  1le further intimates that this cost
el be reduead to ¥ instemd of 20 conts per huwdredweight it little

F1c. 130.—Exteriur front view of a3 Maine type of storuge bouse.  ‘This particular
house is 20 cxception Lo the gencral tule in that it is provided with a roof ventilatur.

regard i given to the permaneuce of the structure and farm lahor
ts utilized in its eonstrucedon.

Minnesota.—Ilenty Schroeder, of Sabin, Minnesota. submitied
the following figures concerning his storage cellar shown in figure
12G.  This lionse is constrneted with wooden walls, and a water-
tight roof. "The walls are four and a half feet below the surface
of the groml and extend four feet above it. Ttz dimensions are
20 by 100 feet and it has an approvimate storage capacity of
10,668 bushels, i figured on the besis of ils full capreity of eight
feet in depth. It was constructed at a cost of $1.200, or an average
initlal cost of 11.25 rents per bushel, or 1.125 cents on a ten-
vear hasis,

Maine.—C. (!, Ring, of Carilou, Maine, submitted the lollowing
estimates on o Maine t\'pL of storage house, 40 by G0 feet, having
a storage capacity of 1250 to 5300 bushels, the cost of which he
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places at $3,500. The iuitial cost of storage n this case 1s G4 to
82 cents per bushel.  The longer Ttle ol such @ slructure tends to
redice the average vost of slorage over a period of years, King
further states that the same Trouse coull lie huilt withont a con-
crete cellar, but resting on coucrete piers, for about 2,500 to
§2,700. According to King, the most common size of storage house
in Aroosiook Connty, Jl.nne, is the 35 by 60 feet or thc, 10 Ty
30 feet.

1.—Esterior rear view of saane house shawivg dtiveway entranee locatzd fu sule

Fra
of hm]ﬂlng ut. the rear end,

George B, Howarid, of Dover, Maiue, says, “F am satisSed that
the ordinary potato storage house, when Imilt 40 by (0 feet with
posts 16 feet or more, can be crected today for five and a half
cents per cubic foot of contents, (approximately $2,100), fignred
frow the botlom of ibe sills 1o the top of the plate. To this must
lie added the vost of the basement helow the sills.  If concrele. it
will cost from &5 {o $7 per cubic yard of conerete, depeuding upon
the convenience of sand and gravel.” e further says. “Wo have
one near here 30 by 40 feet with 12-foot posts and #-foot basement,
4 feet of which is below the lovel of the ground, which cosi, in-
cluding basement, $1,400.”
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IL is evident from the foregeing figures that the Maine type
of potato storage house is a much more expeusive one than that of
the dugout or cellar iype. But if ils dnrabilily is considered as
well as the storage room provided in the supersiructure, the ulti-
mate cost of storage is not so very much greater,

The above figures are pre-war estimates.

Idaho.—In the fall of 1014, the Department of Agrienlture
huilt a potato storage cellar at Jerome, Idaho, in which some new

Fra, 132,—The more cammon type of the better class of Maine potato storuge houses,
with cear end deiveway.
features of interior construction were cmbodied. The structure
is 30 hy 50 feet in dimensions with a central driveway. The side
and end walls are of conerete, eight inches in thickness with 12-
inch footings, and cight feel in height. The even span roof iz
of wooden frime construction, covered in the usoal way with woven
wire, straw and earth,

The 1ulerior arrangement of this cellar differs from that of any
other noted in that it is provided witl examination and disinfect-
ing rooms, at one end of the cellar vuch approximately 10 by 10



IDANO 243

feet in diameter. The balance of the cellar i3 divided into eight
Dbins, four on either side of the drivewuy, each 10 by 10 feet, The
wooden floor of these bins is a removable oue, being constructed
in three seetions, each of which coansists of 3-inch strips of board
nailed to cleats, with 1-inch gpace between the strips. These floor
sections are supported by 2 by 6 inch joists which, in turn, rest
on threc 4 by Gsills.  The 2 by 6 joists were given an inch shonlder
on the supporting sills, thus providing & 3-inch epening inte the
driveway, as the joists arc at right angles to it {Fig. 109). The
interior face of the concrete side and end wall of the storage cellar

. Fiu. 183 —Potatn atorage house vrected by the L. 8. Dept. of Agricultnre oo Araantaak
Yarm, Presque lale, Me, Nnte Jarge roof ventilators ot eupolas, Smell greenhouss on left
is used for slarting the secrdl potatoes,

proper ts furred with 2 by - studding, spiked to the 4. by 6 sill below
and to the rafters above. The studding is spaced 32 1wches apart
in the elear and is covered to the height of six feet, with 4-inch bourds
spaced one inch apart. The slatted division walls of each biu are
double when in place. They are constructed in sections similar to
the floor, and are attached at each end fo supporting posts. 'I'he
cleats on which the 4-inch board slats are nailed come opposite
to cach other when in place, thus insuring a 2-inch air space
in the walls. This type of floor, wall, and partition construc-
tion affords a complete circulation of air around each hin, which is
especially desirable for the storage of seed stock.
16
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Fic. 134.—T'wo thermographic sheets showing temperature record in storage room
cooled by the brine system of refrigeration during the weeks ending Nov. 3, 1914 and May 3,
1915 respectively. Note uniformity of temperature.
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QUESTIONS ON THE TEXT

- What ia the most priwitive type of stoage?

Describe the method of pitting potatoes.
Wlhat is a safe limit in sizer

- What shiould be the shape of the pilet
. Why shoalil there Tie smne provision nde for ventilation?
. Give snecessive stepa in the pit

ny of potistoes,
Whal s the advaniage of the pitting system? The disadvantage?
uf the right type of a storage

honse?

. Where is the dngont or cellar type of slorage house must conmanly

employed ?

- Whal are the chiefl things to consider in the loeation of =uch a storage

house?

11, Deserile the conztruction uf the hunse, viz., the eellar, walls, and rood.

. Where no provision is made for a driveway into the stors

. What farther snpgestions are given vegarding wmaie expensive aml

duralite wails?
What modification in yuof structure is necessz
of the north ventra] and eastern states?

¥ in the umid serdious

.+ What fouetion estles insnlation does the styaw coverad roof perfurm?
. Whatl provision should be made to exelude either heat or cald from

the entrance way?

- How ix ventilation wanally provided in the stornge Touse?
. Deseribe interior arvangemmit of honse,

Desertbe & venliluted Tin
v house

Ilow are the potatoes put oo i ?

Deseribe the insndated wooden storare howse. Where i< it usaally
fonnd ¢

Why is the type of storage Lonee now advoeatied for swest polatovs not
satistactory for Irish potatues?

. In what way does the Aroostook, Maine, type of polato storage house

differ from those previeusly discussed?

23, Tow #s this type of house =nally constrneted ¥ Give sizex,

- What advantagre har it we
- Whut ave the preseut stors

. Is the Cooper system a satisfuclory o

flow are the basement hins nsually filled !
Of what use is the wooden superstrnctuve?

. Yo what extent is urtificiul refrigeration emploxed in the potatu

storage house?

roardinary storage? Where most apparent?
 ineilities in the Sonih?

renlation system?”

7 Give argnwenis fur and

Deseribe the “Cooper hrine ¢

againsi.

Whiat is the usual metlwl of determining the storage capavity of a
given basement ur iu spotee?

Give the cost diala on the constenetion of the cetlar type of storame
hunse?

33, Does the alove cost estimate represent the present swn necessary fo

construct sneh a hot=e? How would it difler?

. Give Fitch’s cost estimate on an average grade petaie cellar?
. What wus Schroeder’s estimate of cost uf vonstrueting a 20 Ly 1im

feet storage house i the Led Iliver Valley?
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w
o

. Firen, C L.

. TRoxesoN, H, .

. Haw do King’s and Howard's estimatea vn the Maine iype of storage

liouse compare with those of the preceding ones?

. What new features were introduced in the interior arrangement and

bin construetion oi the Jerome, Idaho, potato storage house?

QUESTIONS SUGGESTED BY THE TEXT

. Make an estimate of the mmnber of local storage houses of each of

the five types.

. Describe some of these which you have seen,
. Visit 2 cold storage plant in your section.

Study its advantages aod
disadvantages for potato storage.
If space is rented in this honse, ealeulate the cost pet bushe] for storage.
Make an estimate for constricting a louse, locally, of one of the
types 2, 3 or 4.
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CHAPTER XV
POTATO DISEASES AND THEIR CONTROL

THE potato, like most other agricultural plants, has its pavasites
which prey upon its acrial and subterranean parts, causing more
or less severe injury to the plant jtself and to its resultant tubers.
There are also a number of obscure maladies affecting the polato
plant which as yet cannot with certainty be classed as parasitic
diseases, or for that matter, even as discases in the strict sense
of the word. These types of potato troubles have, for the lack of
a better understanding of them, by the pathologists, heen designated
as physiological troubles. There is, Lowever, a growing feeling in
the minds of some of the Jending paihologists and potato specialists
that some of these maladies will in the end be found to be due to
parasitic organisms.

Losses Due to Diseases.—It is impossible to estimate with
any degree of acenracy the annnal losses suelniued by the potate
growers of this and other countries from diseases and physiological
troubles alfecting the potato plant, It has been estimated that the
potato growers of New York State in 1903 sustained a loss of
nearly 310,000,000 from the late blight alone!®. T.osses of %100,-
000,000 are by no means infrequent, and it may be assumed that,
if all the facts were known, it would show a much arger loss than
the amonnt mentioned. These fignres are sufficient to emphasize
the great economic importance of thesc diseases, insofar as they
reduce the money value of the potato crop of the country,

DISEASE CLASRIFICATION.—The following classification of diseases
according to causes wifht preventive measures nand remedies &8 sub-
mitted in the hope that 1t will afford o convenient and reudy
reference o the more important diseases of the potalo,

Parasitic Diseases

Remedial and I'revenlive Measures.

Fungous.
1. Early hlight Spraying plants with Bordeaux mixture
2. Late blight for 1 and 2. Use of disease-frec seed {2).

247
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A, Fusirtnmn wilt
4, Fusarimw dry vol
ta) . erwmartil
() F. vadicirefn
() Foorysporem
(d) ¥, hyperosysporna
{v1 F. discolar var, smi-
phurewar
(fy F. trichothecindes

. Verticillivin wilt.

6, Lthizoclnnia
7. Cowmmon sealy

seurf

X Nilver
% Wart,
. TLenk

favtevind,

. Blackler

12, Nalt rots
1:b Bacterial wilt
11 Nreak

[ Rra-wivraseopie

13, Masaie
16, Yewi-rall
Nt wold.

I7- Powihory seuds

18,

v SN,

Treatment of soed

POTATO DISEASIS AND THEIR CONTROIL

Use of disease-free seed.  Ruil sanitati
—rotation of crops aud nse of dise
free lunl where possitde.  Remove all
wilt infected plants (3) and (5}, Care-
ful handling of tubera

Disinfection of storage house
starage lewperature, 34° 1w
case uf 1 (f).

Tow
F. in

and
Ju°

Treatment of seed in eorvosive sildinute
v formalin solttions, preferably {he
foraer

Use of clean senld;
tion, ete.

Use disease-iree seed.  Plant immane vari-
cties in case of (M. Reduction of
weehanieal iyjoeies of tnbers and rejee-
fion of all injured slock in shipments
in case of {104,

soi) sanitad e —rata-

in corresive syhilinue
o7 formalin solutions,  Use disease-free
seed, Remave infeeted plants and tnbers.
Ese i e seel. Noil sgnitetion:. -
redation, ete. Remove infected plaats,

¥oa rirus
Uxe diseanse-free seed. Control insect pests,
Lemove wll discused plants,

Treatment of seed i correxive anbdbinate

v, Ulant eleswn seed stiwk,  Notl
sunitation,
Non-parasitic Diseases
Use strong vigoronz seed stock, Rogae

Spindling ~prout
Net uecresis
. Curly dwarf
Tip-lmru
22, Arsenical injury

14

{'on

ant all affeeted plants for 18 and

rye soil imoisture.  Bpray thorous
with Bordeaux mixture.

=0 lime in arscuwical solutions ataed
inxeet coniral,

for

Parvasitic diseages are those which eve copnble of iuvading healthy and

normefly proteeted plant or animal fissues.

The non-perasitic fypes

of trouhleg are thase which are incapntle of invading heatthy
and normeily profected plitnt or arimal tissucs.
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Early Blight—"The early blight ts cansed by o fuungus, scien-
tifically known as Yacrospariwm soluai.  'The attacks of this disease
are wholly eonfined to the foliage of the potato plant.  In the New
England States, the disease nsually makes its appearance on the
plants at a much eavlier date than iu the Middle West.

& =2 - B

Fia, 133, —DPotato leaf showing advanced stage of carly blight infection

The eeonamic importance of the carly blight, as judged by the
damage it does to the potalo erop, is very consideralde. The
writer has observed a fivld in Fraoklin County, Vermont, that was
almost completely destroyed by early blight in the latter part of
July, A\ very conservative estimate of the reduetion in yield from
this fielkd eould not have placed it at less than 50 per cent.  Jones
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asserts that the losses incurred from early blight in Wisconsin mey
amount to [rom 10 ta 25 per cent; while Coons® is of the opinion
that. the losses snztained from this disease in Michigan may average
about 23 per cent. It is evident from the foregoing statements that
when there is a serious early blight epidemic the losses sustained are,
as a rule, much greater than the average potalo grower realizes.

Symptoms.—The cutward or external evidences of the presence
of carly blight on potato leaves is first noted as a dark brownish
or blackish spot of oval, angular or irregular shape which, as it
develops, begins 1o show a series of concentric rings which give it
a rather characteristic appearance (Fig. 135}. When the infection
is severe, these spots enlarge and finally coalesce with each other
to form larger and still larger areas until finally the entire surfuce
of the leat may become infected and eventually wilts, dies, and
drops off.

How Infected.—The method of infection,svcording io Jones,%
may be either through the siomales or direcily through the cuticle.

lands’™ states that “in central Wisconsin, natural jufection is
generally first visible from June 20 to July 10 on the crop
planted April 25 to May 15, and an the late crop, spots may Le
observed from the tiddle of August on, depending upon three
factors: age, vigor of plant, and weather conditions.”

Source of Infectian.—It i¢ thought by Rands (f.c.) that the
source of infection of the earty crop is from the over-wintered spores,
und possibly from conidia produced by ever-winiered mycelium.

Preventive Measures and Results.—'T'he only satisfactory
preventive measure thus far known is that of keeping the plants
thoroughly sprayed with Bordeaux mixture, Lutman® in a sum-
mary of 19 years of spraying, makes the following statement regard-
ing the fungicidal value of Bordeaux mixture when properly made
and applied: “It very efficiently protects planis from the aitacks
of the early and the late BWight.,” Milward'! found that the early
blight could be satisfuctorily controlled by four or mere applica-
tions of the Bordeaux mixture, provided the first one was made
not lafer than Augmst 15. Jack® furnishes additional evidence of
the possibility of controlling early blight with Bordeanx mixture.
Spraying experiments over several years showed annual increases
in yields of the sprayed plants over the unsprayed of from 16 to
37 per cent. Rands (L.c. pp. 42-44) says, “For the early crop under
Wisconsin conitions, the disease can be profitably controlled by
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4 to 6 applications of the standard 5-5-30 Bordeaux mixture, Com-
plete contral can only be attained by weekly sprayings, begun when
the plants are 6 lo 8 inches high and continved thronghout the
remaiuing period of growth.

“Yor the laie erop, the results indicate that 3 or 4 applications
ordinarily recommended for the control of late blight will alse
control early blight,

“Thoroughness of applieation cannot be over-emphasized in
spraying for early blight.”

Further details concerning the early blight may be secured by
consuliing the references mentioned in this discussion, and also
those listed in the libliography appended to this chapter,

LATE BLIGHT

The disease of the potato, commonly known as late blight
{ Phytophthera infestans), is Ly far {he most destroclive foliage
disease affecting {he potato crop. In certain seasons it is also the
most destructive tuber disease,

Occurrence and Distribution of the Disease,—:\s a rule, the
late blight is confined very largely to the North temperate zone,
inelading the whole northeastern portion of the TTnited States and
Canada. Tt is also fairly prevaleni in the Dacific Coast sections
of lhe stztes of Washington and Oregon, It alse occurs, though
hardly in epidemic form, along ihe whole Atlaniie constal plain
section, but as a rule causes liitle injury south of Maryland, as the
carly crop of this region is usually harvested before the late blight
has much epportunity to seriously infect eilher folinge or tubers.
The late crop of this section is rarely attacked by the fungus
becawse the climatie conditions are unfavorable to its development.
Late blight epidemies are more frequent in the Canadian Provinces
of Quehec, New Druuswick, Nova Seotia, Prince Edward Istand,
the New Englaud States, New York, and certain portions of Penn-
sylvaniy, than in any other portion of North America, It is also
a serious mengce fo the potato crop in northern Eunrope, including
the British Tsles, where epidemics are of as frequent ocenrrence as
in North America. The Australian potalo grower also has to
contend with the late blight. According to Merine,’® the potato
crop of Peru suffered from an especially severe epidemic of late
blight during the years 1867 to 1877,
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It is evident, from the foregoing brief resume, that the late
blight is prevalent in practieally al! potato-growing sections where
coot and fairly moist climatie conditions prevail during the latter
portion of the growing perind.

Early History of the Disease.—It is probuble that late blight
occurred in the potato fields of P'eru, Chili, Balivia, and other coun-
. tries in the western portion of
South  America, where the
potato was undonhtedly grown,
long prier to its intraduction
into Lurope. In lact, the
inference is a fair ane that the
fate blight was tutroduced into
Lurope from South .America
by means of infected tubers.
Two disastrous potato failures,
dne io late hlight in Envope,
are mentioned by Catheart
(L. pp. 296, 277) 5 the first n
1795 and the secoud 1 1545-
46, The latter epidemic is
known to have hegun m 1840
and reached itz Jimax in
1815-46,

Life History of Late
Blight.—'T'he life history of
the late blight Tungus has been

Fi6, 136 —Puotato stem and folinge alected 0 Source of considerable con-
by the Late Blight. Maine Sta, X : . .

troversy among seientists with
respect Lo the manner in which it is carried over from one year
to another. MMethus® states that at least six theories have been
advanced at variows times regarding the yearly advent of the disease,
piz.: “{1) Thal the mycelinm lives over in the <oil: (2) that the
mycelinm is perennial in the discased tuber: (3) thal resting spores
are produced which function in remewing infection; (4) that the
mycelivm is latent in the potato plant; (3) that the fungues fruits
on the pavent tuber in the =etl, and the spores reach the surface
and cause infection of the foliage; and {6) that sclerotia-like bodies
or mueo-plasm give rize to infection,”  Melhus further states that
the second theory is the ouly one supporied by any amount of
experimental data,
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Assuming that the perennial myeelium theory is correct, the
life history of the Fungas s a comparatively simple one.  The
mycelium ar the plant structore proper of the late blight over-
winters or hillernates in the infected tubers, Melhus wavs (e
p. 99} that, when infected tubers are used Far seed purpnses, “che
mycelinm grows from the seed pieve into the stem, where it travels
up to the surface of the soil and
sporulates”” 1[I the wenther con-
ditions are favorahle to the ger-
minatiou ol the spores, infection
of the foliage (Iig. I36) Is
almost  inevitable; and  with
continved favorable weather an
cpidemic may develop.  The
spores formed are usually known
to laymen as sununet spores ; the
pathologist calls them conidio-
spores.  These reproductive
bodies are formed on the ex-
treme tips of branched hyphse.
or  fruit-beaving  structures
which proteude through the epi-
dermis of the under side of the
infected portions of the leaf
(Fig. 187). .\s each successive
spore ts Tully matured, it is sopa-
rated from (he Irnit-hearing
stalk.  When the m10ixLUrc e Late BUght iurection of potate ossen
and lemperature conditions are Maive St
favorable for the growth of the late blight, the hypha and resultant
conidiozpores are borne in such great abundance as to give the
infectedd areas the appearance of heing covered with a whilish,
glistening. felt-like growth, When such conditions of growth obtain,
the spread of the discase is very rapid.  As each spore is cut off
from its fruiting hypha, it drops upon the foliage beneath; or it
may be borne by currents of air o adjacent plants and, finding
lodgement upon the vpper surface of w healthy leaf it will, it
sufficient moisture is present, germinate in from two to fowr hours.
The procest of germinatiow is an interesting one. the tip ol the
spore opens wnd six or more =mall bodies called zoospores are
thrust out. These bodies are naked masses ol protoplasm provided
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with whip-like strands, or as they are technically knowu, cilia, by
means of which they move about in the drop of water for a short
time. after which they come to rest and push out a slender germ-
tube, which penetrates the epidermal structure proper in some cases,
while in others the germ-tnbe passes through the siomata. Once
the germ-tube has penetrated the leal siructure, it develops rapidly
into a mycelium structore, which in from two to four days produces
fruiting hyphz.

The tubers are injected (Fig, 138) by the fallen spores, which
are carried through the soil by the aid of rain. Late blight in

Frs. 138.—Tubcrs affected with Late Blight rot,

the abseuce of other infection ranses a dry rot of the tuber. The
soft rot malodorons decay of the tuber, following Iate blight
infection, 1s due Lo non-parasitic hacteria which invade the dead
tissnes caused by the blight and rapidly complete the destrnetion
of the tuber.

Control Measures,—It is obvious that if the primary infection
each season is due to planting blight-infecied seed pieces, the first
conirol measure to be taken is the rejection or exclusion of all
infected sced stock, insofar as it is humanly possible to do so. The
second eontrol measure is that of protecting the foliage of plants
from late blight infection by keeping them well covered wilh
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Bordeaux mixtore; this generally necessitates spraying the plants
from three to six or more times dnring the growing season, The
numher of sprayings is, in a large measure, dependent upon seasonal
conditions; if the weather is favorable to the development and
spread of late blight, that is, rainy or muggy, and the temperature
naot excessively high, more frequent sprayings are necessary to pre-
venl infection than when the weather is dry and hot as, under the
latter conditions, the late hlight is quickly checked. 1t should be
horne in mind that under Tavorable conditions for the growth and
spread of late blight, it can only be held in check by the most
thorough and caretul spraving, It is not sufficient to simply go
over the field with a sprayer carcying a pressure of 75 to 100
ponnds per square inch aud one nozzle to the vow, applying possibly
50 to GO gallons per acre. Such spraying will not contrel late
blight, and is responsible for many criticisms of the efficacy of
Bordeaux mixture in the prevention of tate blight.

The grower should also bear in miud that ne amount of spraying
will save the infected portions of the plant after the fungus has
once entered its tissuwes, The Bowleaux mivture, or any other
fungicide, iz a preventive and not a remedy for blight. To snc-
cessfully comlut this disease, it is necessary that the foliage of the
potato plant be kept thoroughly covered with Borderux mixture
throughout the period in whieh infection is most likely to oceur;
but inasinueh as this periud is a variable one, depending on elimatie
conditions, it is advisable to make the firet application when the
plants are from six to eight inches in height. The application shonld
he repeated as often as may be necessary to keep the new growth, as
well as the old, thoroughly covered with the fungieide.

11 the purchase of a spray machine, it is important to bear in
mind the following factors: (a) The durability of the machine;
alt warking parts of the pump coming into contact with the spray
liguid should be made of brass; (b) that the pump should be capable
of developing and maintaining a pressare of from 150 to 250
pourds when carrying two or three nozzles per yow; (c) that the
construction of the pump, especially of the piston chambers, be
such as to require a minimum amount of packing, and that all
valves or chamhers requiring packing shall be casily accessible and
of simple construetion. For further information on sprayers see
Chapter XVIL
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FITSARIUM WILT

Symptoms of Disease.—'The first uoticeable symptom of fosar-
jum wilt in the polate plant is a charucteristic rolling or willing
of the lower leaves, followed in severe cases by prematnre death
of the folinge and finally of the whole plant.

The date at which the above symprom firsl manifests the pres-
ence of the disease in the plant varies according to the date of
infection, 1 dizease infeeted tubers are planted, it may he evi-
denced in an imperfect stand of meven-sized plants, {(encrally
speaking, wilting of the foliage does not oeeur until the plats
are a foot or more in height. The wiltiug is due to the invasion
of the ducts or waler channels, through which the leaves are
supplied with moisture, by the myeelion of the fungus which finalty
causes a complele stoppage of the wpward movement of water,
thereby resulting in the dealh of the plunt.

In the earlier stages of the disease, the lower leaves are first to
will. This wilting and consequent rolling of the leaves should nol
be confused with the true leaf-roll.  The first symptom of fusarium
wilt differs from the true leaf-roll. in that the witted leaves lack
turgidity. whercns those affected with leaf-roll are turgid to the
poind of hrittleness.

The foliage of wilt infected plants assumes a lighter green color
than that of normal plants and as the dizease progresses may. and
generally does, turn quite yellow.

Causal Organism.—The cansal organism 15, as has alrendy
been stated, a fingus known as Fuseriten oxysporum. There ave
twa sourees of jofection of the plant fram thix discase: (&) From
Manting infected tubers, and (%) from fusarism-infected soil.
The fungus gaing access to the main stem of the plant through ils
rootlets, and, possibly in the case of tnfected seed pieces, through
direet fuvasion of the main sten.

Occurrence of the Disease.—The oceurrenve of fusarium wilf
seems to be Tegional rather than general, Tt iz prevalent in the
Red River valley of Minunesola, North Dakota, Nebracka, Utah,
Arizona, California, New Yark, and {he New Lngland Stales. Tt
is, hewever, more or less generally prevalent from New York. west
to the Pacific const, and is generatly distrilmted thronghout Turope,

Control Measures—\s discased seed and inforted soil are the
two sources of iufection, its rontral 3= vconfined to the use of
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dlisease-Iree reed and of land which is free or reasonably so from
the fusaricm wilt fangus,  The firsl conteol measure is easier ol
execution than the second one, as the presence ol the disease in
the seesl tnher can usually he detected, but there ts no praciical way
of determiuing whether the fungus is present in the sail or not,
except through s previous knowledge of the behavior of a potate
crop on thatl pariicular soif or field; and there is, as vet, no prac-
tical method of dizinfecting the soil.

Fusariwm-infected tuhers, at least those in which the disease
has made some progress, show a hrownish discoloration of the vas-
cetar bundles av the stem end,  This discoloration is only detected
hy clipping off 2 thin stice from the stem end of the tuber. [t is
well lo state, however. that not all tubers showing a hrownish
iliscoloration are pecessarily infected with fusarinm wilt, as there
i= an internal browning thought to he phystalogical which very
closely resembles the wilt disense.  Inazmueli, however, as all ring
discoloration of the {nber, other than that which is normal te
the variety, i undesirable, it is advisable to reject all such tubers
for seed purposes.  All plants showing infection i the field should
be removed if the erap iz intended for seed purposes. Carelul
roguing in the field is. perhaps, more important than the exami-
nation of each seed tuber in the maneer just described.

FUSARIUM DRY ROT

Dry rat of potato may be caused by one or more of several
species of usaria which are known to he parasitic on the tubers
uf potatoes.

Forms of Dry Rot.—There are a number of forme of dry rot
guch ag, the dry stem-end rot, the powdery dry rot, and a uumber
of other forms which are largely due to wound invasions by
the fungt.

Species of Fusarium.—Carpenter?® claims that P. ewmartii, F7,
tudicicole, R, oxysporwn, F. hypecoryzporum and £, discolor var.
sulpliureum have been clearly proven to he parasitic upon the
polato tuber. 1o uddition to these, it is known that A, Iricholfic-
ciodes is vesponsible for heavy tuber losses, due to the “powdery dry
rot,” in western Nebraska and other western statez where the
condilions are favorable for ils development.  According to
Cavpenter, (L. . 20%). #. smardif is a new stem-cud and wound-
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invading dry rot of the potato tuber which annually causes serious
damage in Penusylvania,  F. radictcole is a widely prevalent dry
rot similar Lo /. eumartii. It is also responsible for the so-called
“Gelly-end” rot of the tuber so common in the tule lands of San

Fra, 140.—Potuto plant aftected with ¥erGeillium Wit

Jouquin and Sacramento Tliver delta regious in California (Fig,
139), as well as other irrigated sections in the Yacifie northwest.
It is commonly associated with F. ozysporum in this disease. £.
oxysporum and F. hyperozysporum, which have been commonly
regarded as purely vascular tissue parasites, have been found by
Carpenter 1o be capable of entirely destroying potato tubers.
F, discolor, var. sulphureum occurs in hollow-hearted potatoes,
17
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causing decay, The infected portion ol the tuber turns a sulfur
vellow.  According to Carpenter, it has been isolated from
decaying tubers from both North and South Dakota.
Preventive Measures.—Iimploy the same preventive measures
as were rceommended for the contral of fusarium will. Care ib
the harvesting and handling of the crop throughout the harvesting,
sacking aud shipment of it {o markel 13 necessary to the end that
mechunieal injuries to the tubers may be reduced to the teast Dos-

Fra. 141.—Plantain foreground afected w.th ¥Fertieillium Wilt, Near Portland, Ore.

sible pereentage. The inportanee of observing these precautions ean
unly be realized when we remember that most of the tuber decay
caused Ly these species Is due o the fnvaston of the fungi through
bruised or cut tissues. It has heen very clearty demonstrated that
in the case of the powdery rot caused hy K. tricholfieciodes,
practically all of the infection is the result of wonnd infectinns
by this orgauism. 1t has alse lieen elearty shown that thorough
divinfection of the storage house, by spraying or washing all iuterior
parts with a corrosive sublimate solution or fumigating the house
with sultur funies, is absolutely nevessary Lefore storing the new
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crop.  Fortunately, careful studies have shown that this fungus
can be hedd in eheck by holding the temperature of the storage
liouse at abont 35 Lo +0 degrees I,

VERTICILLITM WILT
Symptoms.—The outward symptoms of verticillium wilt,

(. albo-afrun), insofar as they are expresseil by the allected
plants, are very sunifar to those of fusartum wilt (Figs, 110 to 142).

F10, 142,—View shaws conclition of plants in a Jlow part ol the felil: many demi and
wilting plants, Bame Geld as above,
Orvton® says: “Verticilliurn wilt is often rot sirikingly different
from fusarium wilt in outward appearance, though it may induce
a more tapid willing. The presence of the mycelium and vasenlar
browning in the upper portious of the plaut is indicative of
verticillium, as fusarium does not usually extend into the tips of the
stalks. The profuse production of conidia on the stalks. often
belore they are entirely dead, is still more charactevistic.” 1t is
not as prevalent in the United States as in Kurope, though in neither
country does it cause us serious injury io the potato crop as does
the fusarinm wilt. Tulike the latter, it seerws to thrive best in
tle northern potato-growing regions.
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Preventive Measures.—The most effective method of con-
trolling the discase is that of seed selection,  Disease inlected tubers
show a darker discoloration of the vascular ring than do these
infecled with fusariom wilt, Retationn of crops should alse

PR AT
lf RELIZOCTONLY SOLANI OR BLACK $CURF

Economic Importance—"The diseuse of the potato, botanically
knowu as Fhizeefonin soluni, is of vastly grealer cconomic impertanee
than iy gencrally recognized by
potato growers of this and foreign
countries.  This is parlly doe to
the fact that a cousiderable por-
tion of the injury cansed by this
diseuse is not observed, because
the portion of the polute plant
astacked is henenth the surface of
the ground,  Teo a large extent
this unobserved injury amd conse-
quent loss in cropr production is
sustained in the first stages of
growlh of the potate plant. The
exteut of the los2 is depeudent
on the degree of infection of the
soil, or that of the seed picce
planted.  The character of this
loss ix in the fnfection and com-
plete desiruction of the germin-
ating sprouts of the reed picce
panted, resulling  in missing
plants which the grower usually
. 4 ¢ attributes to mechauical defoets
m_omi';iéj.}}‘_.:»][7&:":':3':-'..3‘5'.'7312?.': Efa‘: in the operation of the potato
Maine Sta. planter used, or 1o the lack of a
strong eye in the seed piece itself.  This statement is amply con-
firmed in Pigures 143 and 144, whicli well illustrate the manner
aud character of the injury intlicied Ly this fungus.

Symptoms and Causal Organism.~—The very serious fungous
disease of the potato plant, Rhizoctorin solant, is quite conunonly
known us black sewrf or seurf. This name has been applied to it
as a result of the appearance of (lie resting or scleratial stage
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of this fungus on the surface of the tuber. The sclerotial Lodies
of the fungus resemble a dark brownish or blackish fott-like mass
which, in general appearance, is not unlike smell masses of soil
clinging to the skin of the tuber (Fig. 145). These masses are
noi removed hy washing bt may be seraped off without leaving
any visible injury lo the skin b .
of the tuber. These sclerotind i
hodies are the resting stage of
the fungus, aud are a cirect
means of transmitting ihe
fungus to the resultant vrop, it
the infected tubers are not
treated in a corrosive sullimuate
solution before planting them.
During the stage at which the
fungus is producing its perfect
spores, il is known as (‘or-
teciem: veagum var. solant. This
stage in the develormens of Lhe
fangus usually occurs aboot
the middle of the growing
season (Figs. 146 aud 147).
Method of Attack.—Thu
fungus utiacks all undergrouud
parts of the plant. The chief
points of difference hetween
this fungus and that of the
fusarium  wilt s that the
former attacks the oniter por- ., L Tyriesl complgof Rbtoctni
tions of the rnots, tuber-bear-
ing stolons and the main stem of the plant heueath the surface
of the ground, and in a large number ol instances completely girdles
them. The chief injury comes from the destruction of the ger-
minating shoots, and the tuher-hearing stalons, These injuries are
direct and appreciable, whereas the losses cansed by the destruction
of the smaller rootlets or partial encircling of the main stem are
Jifficuli to estimate. When it causes severe injury to the main stem
of the plant it is wsually evidenced in 2 more crect and rigid eon-
dition of the terminal pertion of the stem, the upper leaves of which
show a more or less distinet reddish tinge; and in the formation
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of an abnorwally large vumber of relatively swall tnbiers on the
stem, just at or beneath the surface ol the ground,

Preventive Measures,—Disinfertion of the seed hy immersion
in o corrosive sublimate solution of the same strength and for
the same period a¢ that recommended for common scab. Planting
on clean land, when it is possible to do so, is also advisable,

COMMON SCAB

Causal Organism.—The commeon scab of the potato tuber is
cansed by an organism, Aclinomyces seabies, which has perhaps

F16. 145.—Tuber shawing aclerotial or restiog stage of Rhizoclonia, 1/ such A tuber
wus used for seed purpose withaut heing immersed in a corrosive sublimate wolulion for 124
to 2 brs. it would infect the peayltant crop,
occasioned greater controversy, as to whethoer it should be classed
with Tungi or with bacteria, than that of any other parasitic
disease. The latest cfassification places it in the fungi group ol
plants.  Unlike most other fungous or bacterial diseases attacking
the potato, the commen seab injury is very largely confined to the
tuher and unless the seab injury is severe, there is no appreciable
reduction in ylell.

Tuber Injury.—The chivf injuries are: (1) The appesrance
of the tubers; (2) the slightly greater waste in preparing them
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fur tuble use; (3) the reduced yteld; (4) n very direct monetary
loss involved due io the diserimination of the markets against
scabby tubers; {3} their nnsalability for sced purpnses; (G) if used
for sead purposes, there ure likely to he a great many missing plants

Fia. 146, —Fat-cme example of tuber injury by Rhizoctonia. Mainc Stativn,

owing io the weakeniug or destruction of the germs or buds of seab-
infected cyes (Figs. 143 and 149).

Distribution.—{ommon scah is, perbaps, more widely distri-
buted than uey other disease of the Trish potato. Investigations
by Pratt’® have shown that scab organisms may be present in
absolutely virgin xoll rather far removed from that wnder cultiva-
tion. In faci, so common i5 this disease that it may be =aid o
occur almost everywhere the polato is grown,

Remedial Measures,—.\x the scab organism ean and does live
over in the scab pustules on the tuber from one season to the nexi,
and under favorable conditions is able to iufect the new crop of
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tubers while they are still growing, it is advisable to disinfect
all seed stock nsed regardless of whether it is scabby or not. This
iz readily accomplished by immersing the tuhers, before they are
cat, in a solution of corrosive sublimate or of formalin,

The corrosive sutlimate solution is a more effective disinfecting
agent for Lthe black scurf (rhizoctonia) than is the formalin,

When the soil in which the seed is to be planted is already
infected with the scab organism, seed disinfection is not necessarily
a guarantee of a disease-free crop of tubers,

Preventive Measures.—7The only prevenlive measure possible
for the individaul grower to put inte practice is that of adopting

Fra, 147,—Cross gentiona of tubers affected with Rhizactonia Maine Statwn.

u definite system of erop rotation and in avoiding, as far as possible,
the use of land known to he infected with the scab organism for
patatoes. TIn view of the fact that yirgin soil may be infected
with the scab organizm, the use of new land does not offer an
absolute guarantee of freedom from infeclion, though as a rule
it does produce clean seed. Thus far, no practical method has heen
discovered for destroying scab organisms in the soil, It is known,
however, that a soil giving an alkaline reaction is much mare
likely to be infected with scab than one that is slightly acid.  Appli-
cation of lime to =eil intended for growing potatoes is not, there-
fore, recommended nnless it is known that the soil is too acid to
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permit of the development of a satisfactory crop, or that it is known
to be free from scab infection. Scab infection may be controlled
to some extent by twening under green rtye, clover, alfalfa, or
otker suitable green manuring crops, as the acidily in the vegetable
matter turned under tends to make a slightly alkaline soil neutral
or even slightly acid, Heavy applications of fresh horse manure
in the spring belore planting the crop seems to aggravate the scal

S~
-

Fra, 148.—Stem ronts and tubrrs showing ¢ommnd seab infection.  Maine Station.

when it i3 already in the soil. This is due to the fact that the
manure furnishes an excellent growing media for the potato
seab organism,

fILYER &CURTF

It is supposed that the silver scurt disease, Spondylocladium
atrovirens, 1s of recent introduction feom Europe, but it is rather
doubtful if this supposition is correct, as the rather commou iuter-
change of varielies hetween this country and (reat Britain in
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forer years must bave resulted in the intreduwetion of most of the
less eusily vocognized diseases allecting the potato tuber.  Fortun-
ately, the disease known as silver seurf i not a very serious pest
as conpared with many others.

Description.-—Tuhers fufected with silver seurf first develop
dark spots or areas ou the surface of the tuber. These areas soou
hegin to show the {riting or spore-bearing hypha, which appear
to the unatded eye as Jdark points or protrusions. Under favorable

Fia, 149, —Tubez badly disbpueerl with common sesd.

conditions, such as heat and moisture in the storage bin, the newly
developed spores may eanse fresh infections. The fungus scems
to injure the skin, and possibly the cells heneath, to a sufficient
extent to canse a more tapid loss of moisture, resulting in slightly
sunken areas, The skin loses its normal color and takes on a silvery
cast, thus giving to the Tungus the name of silver scurf.

Preventive Measures.—Seed treatment appears to be ineffec-
tive, hence the only preventive measure possible is that of the use
of disease-free seod.
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TOTATO WART DIrEASE

The vecurrence of this disease, Chrysophiyctis endobioltca, was
first noted in North America, in October 1009, by Gussow,® the
Doniinion botanist of (tuada, who revoguized its presence on some
specimens of tubers sent to him-for identification from 2 localily
in Newfoundland. Its oveurrence in the United States was first
recognized by Professor J. (. Sanders, of the Pennsyivania Depart-
ment of Agriculture, ai MNarrishurg, to whom infected Lubers were
sent from ITighland, Pennsyheania, in September 18187 A careful
survey of this region, immediately after the recognition of its
preseuce, resulted in finding it in twenty-siy towns aud villages
lower Luzerne County. It now scems probable that the cisease
was fetroduced into this mining section of Peunsylvania through
the importation from Furope of twelve carloads of German grown
potatoes in 1912, More recently it has been found in come mining
wowns in West Virginia and Maryland, 1 wag originally descrihed
in ILungary in 1896.

Description.—The wart disease of the potate is cansed by one
of the Jower orders of fungh, T atiacks all underground portions
of the plant, but more especially the tubers.  Inlection of the tubers
1s usually througl the eye.  The fivst visible symptoms of infection
are the presence of tiny wart-like growths, which rapidly enlarge in
size until, in severe cases, the tuber 3s literally converted into a huge
mass of warty excrescences, which hear little, it any, resemblance
to a petato. In such justances, and even where infection is
less severe, the tuber is vatueless fue table purposes, The parasile
reprofluces itself by merns of minute, vellow-covered, glohular
boadies ¢alled sporangia.  These sporangia are born in great num-
bers just beneath the surface of the wart.  The summer sporanginm
is surronnded by a thin well, while that ol ile resting or winter
sporangiem is quite thick. The former germinate as soon as
mature, and the spores produced Uiereby may infeet other portious
of the same plant,  On the other hand, the resting sporangin may
remain inactive for a long period, probably several yeavs.

Fach germinating sporangium  release: a large number of
mieroscopie, free-swimming spores which move ahout in the soil
water. 1 these bodies fmil to come in contact with developing
potato tubers, or tender portions of the plant which they are capahle
of penctrating, they die.
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Preventive Measures.—T'he only elfective preventive measures
known ave those of planting discase-free sced on non-infected soil;
growing other crops on wart-infected land; or the employment of
discase-resistant varieties. Fortunately for the potate industry,
in wart-infecled districts there are a number of commercial vari-
cties of potatoes that appear to he entirely immune to the disease.
Investigations thus far have indicated that varieties of the
Irish Colller group, aud with one exception, thus far, of the
Green Mountain group, are enlirely immune to the wart discase.
So i3 Spaulding No. 4+ or Rese 4. Tn Great Britain, rathev
extensive studies upon the immunity of the leading commercial
varieties to the wart disense have been carried on at Ormskirk,
Lancashire, Ingland, for tlie past lwo seasons, with the resnlt
that they ave now able to recommeud quite a respectable aumber
of wart immune varicties.

ILEAK

Causal Organism,—The diseave of potatoes commonly known
as leak i3, according to TTawkins,! probably cauwsed by Pythinm
debaryanum. In 61 attempts, Hawkins succeeded in isoluling the
fungus from leak infected tubers a total of 48 times. This fangus
was also found to be rather universally present in soil samples
taken from various parts of the delta region, in the vicinity of
Stockton, California; and the application of such sofl to mechani-
cally injured potato tuber tissues cavsed infections, from which the
organism, P, debaryanum, was isolated, No cases of infection,
either in the field or laboratory, were observed when the skin of
the tuber remained unbrokei.

Action of the Disease on the Tuber.—The aciion of the
arganism: on the tissucs of the tuber, under favorabie conditions,
causes n tapid and practically complete breaking down of the cellu-
Jar structure of the tuber, and the resultant loss of its liquid con-
tents.  For this reason, the discase has been given the name “leak,”
that is, the liquid contents leak out. In discussing the losses due
to Lthe disease in the delta region of thie San Joaquin River, Cali-
forpia, Hawking suys, “The tot is manifest in hot weather, and
appears soon after hacvesting. As Lhe potatoes in this region are
sacked in the field and practically all shipped immediately, the
diseuse is, therefore, first evident in the car or warehouse, TIn
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extreme cases 2 whole shipment may he so badly damaged as
to be worlhless,”

Preventive Measures,—.\s the disease is incapable of infecting
nninjured tubers, the obvious preventive measure to he employed
is that looking toward a reduction of cuts and bruises, resulting
from the harvesting and handling of the crop.  The wniversal prac-
tice of the potato growers of this section of breaking oit the knabs
or prongy growihs, so conunon with the Burhank, is an undesirable
one hecause it offers an entrance point for the fungus.  As most of
the digging is done by hand with heavy five- or six-tined hoe forks,
many tubers are injured by being pierced with one or more of the
prongs, therely inocnlating the tuber with disease. Such injured
tubers shoulit not be sacked as salable table slock, hecanse the
chances are strongly in favor of such tubers decaying in transit,
and others may become infected from them. Al cut, bruised or
picrced tubers should, therefore, e discarded as they are being
sacked for warket.

LLACELEG

The bacterial discaze of the potate commonly known ag black-
leg, Bacillus phytophthorus, is rather widely distributed throughout
the potato-growing sections of the northeastern United Stales and
(Canada. So far as known, the firsi recorded ocenrrence of this
disense was made by Jones®™ in Vermont, in 1906. It was noted
in a fteld of Green Maountain potatoes on the Station farm, The seed
used in planting this field had been purchased in Toulton, Maine,

Character and Appearance of the Disease.—In deseribing the
character and appearance of the disease, Morse'® suys, “Plants
affecled by blackleg are readily distinguished in the field by any
close observer, even at a distance (Fig. 150). The affected
plants appear more or less unthrifty and wsually uudersized,
varying with tlie severity of the attack, The branches and leaves,
instead of spreading out normally, tend to grow upward, forming
u somewhat more compact top, frequently with the young leaves
curled and folded up along the mid-rib, Tater they hecome lighter
green or even yellow, and the whole plant gradually dies. 11 the
disease progresses rapidly, the stem may fall over quite suddenly
and wili, with very little previons signs of discase other than the
upward trend of the foliage noted above.
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“The diagnosix of suspected cases is easily confirmed by pulling
np the affected pianis.  Blackleg, as its name indicates, iz charac-
terized by @ pronounced blackening of the stei below the ground,

Fia. 150. -Potato plant affected with bluckleg. Maine Sto.

usually running up ore, two, or even three inches above the surface.
Sometimes, under very {avoralle condifions, f.., coniinued wel,
cloudy weather, especially where plants are growing on a naturally
moist soil, the inky-hack diseoloration may follow up a portien
of the stem for several inches above the ground (Fig. 151). During



SOFT ROTR

273

the active progress of the disease, {he hnrvaded tissues show a soft
wet decay...... Usually, the sced tubers attached to aflected slems
are entirely decayed hy a soft rot or have disappeared entively.

JIf young tubers have heen Tormed
before the complete invasion of the stem,
they are oceasionafly affected in  the
3ame manner,...”

The blackened area frequently extends
up the stem a faot or more, or cven to
the extreme tip of the central stem,

Extent of Loss to Crop.—The ex-
tent of crop loss from blackleg is relatively
small as measured by late Llight, rhizoc-
toniz or Lhe [wsaria discases.

Remedial Measures.—Treatment of
seed jo formalin or corrosive sublimate
will destroy surfzee infection by spores,

Preventive Measures.—Discard all
tubers showing stem-end discoloration.
Remove alt discased plants and accom-
panying tehers, if auy, as soon as they are
noticed in the fleld. Strictly speaking,
there i+ [itlle excuse for any progressive
potato grower having blackleg plants in
his polato field, as strict observation of
the preventive measnres suggested will
result i its elmination, since, so far as
kuown, the disease is ounly iransmitted
through infected seed.

NOFT ROTS

The soft rots of polatoes are cansed by
putrefactive baclerial organisms, of which
Gacillus carolonorus is a good example.
(renerally speaking, these bacteria are
incapable of infecting sound, healthy

4 . |
e, 130, —Pueadu stemeven-

R»lauy «destroyed by bl:ckleu.
Taine Sva

tubers, They may be regarded in the general category of wornd
parasites, or as parasites of plunt tissnes that lhave been injured
through excessive moisture and heat combined which, literally
speaking, usphyxiates the living protoplasmie contenis of the potato

18
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fuber, thus causing a rapid breaking down of the cell structure,
which is further hastened by ihe putrefactive bacteria. All of
these organisins convert the flesh of the iuber jnto a slimy and
extremely iil-smelling mass of matter. Frequently, these putre-
{active organismg foltow late blight infeclion of the tubers,

Preventive Measures,—The ouly preventive measures ihat can
he sugzested are those pertaining to soil sanitalion, such as good
draiuage and acralion.

BACTERIAL WILT

The disease, Bactllus solanucesrum, commonly known as Lacterial
wilt, is one that affeets practically all of the food-preducing members
of the nightshade family, such as the potato, tomato, eggplant, ete.
Its oceurrence is mostly confined to the southern United States.

Symptoms of the Disease.—The first evidence of infection
is a sudden wilting of the whole plant, ar of one or more of its
stems and finaily the whole plant. Tor a time the willed
stems tevive during the wight, lut gradually tbey lose their
characteristic bright green color and become shrivelled and black-
ened. An earlier examinalion of the vascular tissue of the stems
would have shown a brownish discoloration somewhat similuar to
that caused by fusarium wilt. ‘The exudation of iiny drops, of a
dirly or yellowish-white-colored liquid, from the cut surfaces of
the stem, identifies i¢ as of bucterial origin. In the case of the
potato, the discoloration exlends into the roots, tuber-bearing stolons
infecting the tubers and causing them to decay. Dotalo plants
growing on virgin seil are more apt to lbecome infected with this
disease than thosc on old soil.  As a rule it does not, in the aggre-
gate, cause very much loss lo the potato crop.

Preventive Measures.~TRotation of crops, soil sanitation, gond
drainage and acration will materially reduce infection from the
bacterial wilt organism.

STREAR

Occurrence.~"The disease known as “sireak™ is tentatively
classified as of bacterinl origin, though as yet the eausal organism
has not been determined. It is not of widespread ocenrrence in
commereial potato fields; in faet, it might be said to be rather
vacommon outside of the large seedling collection of the United
States Department of Agricullure, where it has ocenrred, with more
or less Tegnlarity and in some inslances severily, in certain hybrid
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" -

F1c. 152.—Patato leal aflected with streak. Note Dlockened veiny und veinlets,

DMame F—;".)l
seedlings. It has also been noted by Orion’** in u field of Factors’
at Puyallup, Washington, in Septemnber, 1914,
Description.—Qrton describes streak as foltowse: “Sireak is first
to be detected on the upper, full grown leaves of the potato plant
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in the form of clongated ar angatar spots following the veinlets and
invading the parenchyma {Fig. 152). While somewhat more con-
spicvons on the upper side, these spots are also to be seen on ihe
nnder side as narrow, discolored streaks along the veins, The typi-
cal forn may very quickly be recognized, and distingaished from
the spots caused by early blight (Mecrosperium soleni) ; though
the more diffuse spots of the streak resemble slightly the macro-
sporinm spatz, parficularly when the latter alse occur o the =ame
plants, as is often the case,

“The destructive progress af the streak is rapid. Shortly after
its appearance on the leatlets, as described. the petiole will be found
affected and slightly discolored hy longiindinal streaks. The peti-
ole collupses, and the leal theu withers and hangs limp; or the
petiole breaks at the point of attachment to the stem, mul hangs
by a thread in a dead and dried condition. Since it is the full
wrown Jeaves that are first attacked, there is, at this stage. a circle
of dead leaves abaut a thitd of the way down from tlie termiual
shaot, while the latter is «till green. The hauging dead leaves
are quite characteristic of the disease. while all the charavters meu-
tianed form a picture that is quickly seen and well remvinbered.

“A promivent charaeteristic of streak js the brittleuess of the
aliected parts.  The leaves break off very easily and the stem is
also brittle. ...,

“The stem hegins to turn hrown, awd dies at a point helow
the tip. The upper leaves then wilt and die, and the disease
progresses downward, Tong faint brown streaks appear on the
stens also.  Apparently, {he discoloration is just below the epi-
dermis but vet in the vascular buodtes, These brown strips aro
not eantinvous from leaflel to petiole, mor from petivle to stem.
There ix no iliscoloration of the vasenlar bundles in the lower part
of the stem or voot, nor ave there any other evidences of disease
at the root,  The several statks in a hitt die separately; all stages
may be observed in one hilll from the first spotting of tle leaves
to the quite dead stalks......No effect on the tubers has been
found, The yield is reduced in proportion fo the time of onsct
of the disease”

Preventive Measures,—'The ouly measure possible to take for
the conieol ol streak is that ol rigidly removing all affected plants
as soon as the disease is noliveable. The use of seed fram fields
known {0 be free from this disease is also desirable.
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AMOSAIC

Occurrence.—'he disense of the potato knowu as Wosaie is a
comparatively new one to American potato growers, having leen
fiest observed by Ocrtam®® (p. 40} ru narthern Slane, m HIEL, loxt
was not found in Wiscousin,
Mimnesota, Colorado, and
other western states during
gither 1012 or 1913, Accord-
ing to Schnliz, Folsom, Hil-
debrandt and 1lawkins,'® ils
reported  occurrence in 21
states up to 1918 showed con-
clusively that its distribution
was rather general through-
out the United States.

Symptoms of the
Disease,—The symptoms of
the disease are Tar more pro-
nouneed on sone potate vari-
eties than on otlers. The
mottted appearance of the
folinge, which characterizes
this  discase from that of
others and Trom which it
really derives itx name, is
marked in 2one varieties and
not very noticeahly exnressed
in others.  For example, the
discase is rather diflicult to
deteet in the folinge of {he
Bural varieties, while i the
'(;I'l‘("ll r‘lm”ltai”' ;}“‘l the Ahs Fro. 133.—Plaot affceted with Musaie.
Triumph varietics the Wrinesta)
mottled appearance of the leaves is strikingly apparent {Fig. 153).
The motiling iz dne to a reduction of chloraphyl i loculized arcas
over the surface of the leaf, giving it a mosaic: or mottled appenr-
ance, Severely infected leaves become erinkled oc rugose, with
more or less dead tissue along the margin of the leaves, lu the
advanced stages of mosaic, the plants become much dwarfed in
both stem aud foliage.  While the tulkers from the wosaic-infected
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plants transmit the disease to their progeny.the eye has heen unable
as vet to deteet any symptom of the mosaie disease in the tuber.

Character of the Discase.—Llecoguized as a transmissihle para-
sitic disease, but zs yet, the pathologiste have not suvcceded in
isolating the causal organism. It Is strongly suspected by some
that the mosaic disease is due to an vltra-microscopic orgavisim.
It is trausmitted from diseased to healthy planis in tle same
manner and by the same plaut Jice as in Mosaie disease. [t is also
trarsmitted through infected tubers.

Effect upon Yields.—The cvidence at hand indicates that
the mosaic disease does cause o material deerense in yields from
that of healthy plaute. Orton ({Le. p. 42) noted a difference in
vield between 80 mosaje Green Mountain plants and 80 healthy
plants of 22 per cant in {avor of the Iatter; while Wortley'® elains
a difference of over 100 per cent hetween 200 healthy and 200
wosaic-infected Trivmuph plants,  Murphy'® secared data on 682
diseased Green Mountain plant: and a zimilar nuraber of healthy
plants adjacent to the diseased ones, and found that the yvield from
thie disensed plants was only 58 per cent of the healthy plants. The
data presented are suffictent to indicate a marked decrease in yield
from mosuic-affected plants, therchy stamping the discase as one lo
which serious consideration should be given by those interested
in the weltare of the potato industry.

Preventive Measures.—Owing to the natvre of the disease,
only preventive measures can be emplayed in controlling ar holding
it in cheek. The dirst of these Is the elimiuation of all iufected
jlants in the seed plot ag soon a¢ they appear; the second is that
of keeping the plants as free from insects, particularly plant lice,
as is possible; the third is that of isolating or procuring 2 mosaic-
{free strain of seed. As a mutter of fact, however, the real problem
iz that of securing 2 mosaic-immune variety or strain of some of
our present commercial varieties.

LEAF-ROLE

The leaf-roll disease of the potato has, until quite recently, been
regarded ag a nou-parasitic type of disease. At the present time, it
oceupies ahout ihe same position in the minds of the pathologists
as does the mosaic disease; it is probably transmitted from discased
to healthy planis in the same manner, though not necessarily by
the plant lice or aphids.

Symptoms of the Disease.—As its name iudicates, the leaf-
Toll disease is expressed in a rolling of the leaves, » dwarfing of the
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plant, a yellowing of the foliage, and an upward rolling of fhe
leaflets about their midrib,  Tn advanced stages the leaves show a
distinet tendency {o point upward, and quite frequently the upper
and younger leaves show a more or less distinet pinkish or purplish
tinge on their lower margin. Tlhe lower leaves are usually more or less
thickened and leathery, aud, when handled, make a crackling noise.

Distribution.—Leuf-roll is more or less general in the north-
eastern portion of the United States and Canada, and may be found

A "
Fi1a. 154 —Efect of leaf-roll discaxe upon tuber production, {(A}—Heculthy plant.
{B)—Thscazed plant. (Photo by )7, J. Wortley.)

here and there in western potato fields, In =ome sections of the
Lasi, it is becoming so abundant as to cause concern on the part
of those interested in the production er purchase of high grade seed.

Effect upon Yield.—The tubers from leaf-roll plauts, at least
in the more or less advanced stages, are greatly reduced in size,
and are wswally barne very close to the main stem of the plant
rather than on medinm-long tuber-bearing stolons {IMig. 154).

Preventive Measures.—The same preventive measures should
Le employed for the control of leaf-roll as in the case of the
mosaic disease.
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POWDERY SCAR

Occurrence.—"The existence of this disease, Spongospore sub-
terranca, was unknown in the United States prior to papers puh-
lishied by Morse’ and Melhus™ in 1913, Tt was first reported in
Nortl America by Gussow®™ in February, 1913. It is impossible
io more than conjecture the length of time powdery scab
had heen present, in the potato fields of Maine and the Maritime
Irovinces of Canada, prior to 1913, A survey of northern Maine,
in 1914 and 1915, disclosed the fact that it was widely distributed
in Aroostook County, and, judging from the virulence of tuber

N

)

k1a, 155.=Stem und roots of potato plants affected with powdery seab.  (Muine ¥ta.}

infection in localized areas and on eertain types of soil, oue is forced
Lo the couclusion that powdery scab was not a new disease in that
region, except in point of observauce, Melhus™ says: “It seems
probable tlat it was introduced with the heavy shipments of foreign
potatoes in 1911.” The correciness of thiz supposition is hardly
borne ont by suhsequent observatious regarding its rather wide-
gpread distribution.  Probably 1o other discase, nutride that of the
potain wart, s causedd more widespread alavin as to the dire injury
it wonld aceaston {o the crop, if vigorouts measures were 1ot taken
to stmnp it ot Tlappily, a closer acquaintance with this disease
has resulted in our finding that the powdery seal only thrives under
exceptionally favorable environmental cooditions. [t does nol
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thrive in wann ¢limates aind, even when scah-infeeted and untreated
reed stock is planted in the South, the vhanees are strongly in favor
ol its not shewing any evidence of powdery scab infection.

Distribution.—According to Melhus, loseubanm and Schultz,’
povdery scab has beex found in the following states: Maing
New York, Florida, Minuesots, Oregon awd Washingion, It is
also known to oceur in the Blaritime Provinees in Canada and in
British Columbin. Its general oceurrvence in northern and central
Ewrope and the Biritish 1sles is well known.

Description of the Disease.—The powdery scab disease, like
that of the comman seah, lives over in the soil. 1t aitacks the

L T TRYY

VOOeIs e

F1a. 134,—DPotato tuberashowing an abunidant infection of powdery seab. (Maine $ta.)

subterranean parts of the potato plant, <., the stem, roots, tuber-
hearing stolons and tubers (Figs. 155 and 156).  The chief injury,
of course, comes fran the tuber infection, because it reduces the
vield and renders the tubers more oc less unmarketable for either
Lable or seed stock.

Infected tuhers have (he appearance of heing more or less
cavered with wart-like protrusions {rom the surface of the tuber.
When freshly dug, the small, grayish-white appearing pustules of
the dizsease are strikingly anparent (Fig. 156); bat later on, as
the surfaces of the tubers dey ol and the epidermal covering of the
comymon scub, excepl thal the cup-like depressions of the powdery
pustules becomes ruptured, it more nearly resembles those of the
seab pustules are filled with brownish SPOYCS OF SPOTE MARSes,
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Powdery seab also diflers from the common scal in that the disease
may continue to he active in storage; whereas, the common scab
is never active after the tubers are removed from the ground. It
is chiefly disseminated thvougl the planting of infected tubers.
Other distribution agencics are spore-containing recepractes, such
as second-hand sacks, harrels or baskets in which the crop is gath-
ereid ; and lastly, by means of transporting infected soil by the feet
of furm animals, man, farm implements, ete.

Preventive or Remedial Measures.—While it has not heen
definitely proven that ihe ordinary seed lreatwment recommended
for common scab and rhizoctonin is an absolutely cilective remedy
for powdery seab, there is evidence that fends to indicate that such
treatment does more or less completely inhibit* the disease. The
prinvipal methods of control are preventive rather than remeial.

- They consist in the selection and planting of elean seed, and in the
practice of a definite crop rolation system.
SPINDLING SPROCT

Description.—As yet, there is no direct evidence that the spind-
ling sprout of the potato is cansed Ly cither a fungous or bacterial
parasite. Tubers aflected by spindling sprout produce numerous
weak, needle-iike sprouts, usually from most of the eyes, instead of
a single, strong, vigorous shoot as in the case of normal seed stock.
Pathologists and physiologists are not agreed as to the cause of this
phenomena. Various theories have been advanced, some of the
more plausible being as follows: Spindling sprout may be the
result of the tubers having developed during a hot, dry period and,
heing subjected to a high soil temperature, their vegetative vigor
is seriously impaired. Txposure to high storage temperatures is
also thought to Le another cause. Tt would appear from these
several theories thut spindle sprout is simply an expression of
impaired vegetative viger, rtather than the result of some
causal organism,

Preventive Measures.—"The only prevenlive measures ueces-
sary are the removal of all weak plants from the seed plot and the
planting of strong healthy seed stock,

NET NECROSIS
Description.—Our knowledge of “net necrosis™ is ahout on a

par with that of spindling sprout. In fact, it is rather doubtful
if the cause of this tronble is as well known as that of spindling
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sprout. It is thought that net necrosis may be cauwsed by unfavor-
able growing conditions when the tubers are developing. Similar
symptoms have been observed in tubers exposed {o temperatures
helow the freezing point, in other words, that had been frosted.
Tulbers aifected with net necrosis can only be detected by the
removal of a thin slice from the stem-end of the tuber. The
presence of radiating brownish or blackish lues is [airly good evi-
dence that they are affected with this trouble.

Preventive Measures.—All seed tubers showing discoloration
of the fHesh at the seed emd should be disearded. Plaut only
heulthy stock.

CURLY-DAVARE

Description.—This type of potato disease is in many respects
quite similar in its appearance te that of the true leaf-roll.
Orton'™ (p. 38) describes its appearance as follows: “Tle stem
aud ils branches, 1he leul petioles, and even the mid-ribs and veins
of the leaves all tend to he shortened, in many cases to a very marked
extent, and particularly in the npper nodes of the plant, so that the
foliage is thickly clustered. The diminished growth of the leaf
veing, in proportion to the parenchyma. requite in a bullate, wrinkled
leaf, often strongly curled downward. ‘There seems also to be n
tendency to form more sccondary branches than s normal, and,
as these remain short and lve curly leaves, the compactness of
the plants is more striking. The stems are also very brittle.
The cotor of the foliage in curlv-dwarf is typically a normal green,
except that in very severe or advanced cases there is a lighter green
or yellow color, sometimmes accompanied by brown or reddish flecks
in the leaves where the tissues are dying. ‘Typical curly-dwarf is
readily distingnished from leaf-roll by the wrinkled or downward
curlivg of the leaves, the normal ecolor of the foliage, and the
firmness of the Jeaves which o net lack turgidity.”

Ag might be expected, the tuber yield from curly-dwarf plants
is very much reduced from that of normal ones.

The nature of the disease, like that of streak, has not been
determined., Tt is thought by some pathologists to he simply an
advanced stage of mosaie, hut, as yet, there is not sufficient evidence
at hand to fully confirm this sapposition.

Occurrence and Distribution.—Owing to the coufusion now
existing in the minds of many regarding the identity of mosaic-
dwarf and curly-dwar{ when they depart ever so slightly from the
purely distinctive characters of one or the nther, il is difficult to
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express an opinion as to the general prevalence of ore or the other
type of disease in a given locality. Orton is of the opinion (Le.
p- 39) “that ewrly-dwuarl plays a large role in the deterioration of
potatoes,”  The personal olwervations of the writer would incline
him to helieve that curiy-dwarf is mueh more prevalent in the north-
enslern portion of the United States, In fact, typical ently-dwarf
plants are rarely noted in the western states, It has been more
or less common among certain seedling potata strains in the
Diepartment’s collection.

Preventive Measures,—The same preventive measures shoukl
be pursued in the control of curly-dwarf as in that of Ieaf-roll
and other related types of disease.

TIP-BURN

Description—Tip-burn is a purely physiological trouble, due
to the failure of the reothairs of the plant to furnish a sufficient
supply of meisture to the leaves during dry, het, windy and sun-
shiny days, when the rate of moisture transpiration from the leaves
is greater ihan the rate of sepply. Thiz causes a wilting and
burning of the younger and more active cell tissues whicll are, of
course, the extremities of the younger leaves, When this hurning
or, more strictly, scalding of the leaf tissne is sufficiently severe,
the cell tissues are destroyed—the tip of the leaf drying up. If
the heat and drought is sufficiently prolenged, the whole leat
way be destroyed.

Control.—The surest method of preventing ar minimizing tin-
brn is by providing optimum conditions for the healthy and normal
development of the patate plant.  Land well supplied with organte
matier, deeply plowed, theroughly fitted and iutelligeatly eulti-
vated, 3o as to induce deep rooting of the plauts and conserve mois-
ture, coupled with thorough spraying of the plauts with Bordeaux
mixture, furnishes the best insurance against injury from tip-burn.

ARSENICAL INJURY

Improperly uwsed arsenical poisons frequently eeuse serious
injury to the foliage of the potato.  \rsenical injury is frequently
confused with early blight.  Both produce brawnish or blackeued
mare or less irregular aress on the potato leaf. and also have more
or less darkened concentric vings in them (Fig. 157).
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Fig, 138 .—Arsenteal injury of potuta folinge; aometiniey mistaken fur enrly blighe. (Maine $a.)

Preventive Measures.—Do not dust the plants with straight
Paris green, Tf it seema desirable to nse dry powdered Parig
ereewt, mix it with at east 20 partx of land plaster, air-slieked line
or any other form of finety divided dry lime. Tf liquid applica-
tions of DPuris green are made, use at least two pounds of lime
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to 50 gallous of the liquid. The lime neutralizes the free arsenious
acid and thus prevenls injury from burning. Gther forms of
arsenical poisons, which have while arseni¢ or arsenite of soda

48

their base, should Le carcfully tested for the presence of free

arseltious aeid; neutralize with lime if necessary.

I PSR

QUESTIONS ON THE TEXT

. Name some of the principal fungous parasites of the potato.
. What is the estimated loss in some seasons, from late blight alone in

{he United Ntates?

. Tnto what twa groups or types of diseases are potalo troubles classed?

What is meant by & paracitic dicaset
What is meant by a non-parasitic disense? .
What purts of the plant are attacked hy early blight?

. llow much injury does the potato plant sustain from early blight?

Give various estimates eited,

- Whai are the characleristic symptoms of early blight on the foliage?
. Whaut are the normal methods of infection?
. How does the diseuse pass the Winter, and whence the source of new

infections ?

. How early does the disease make its first appearance on the eariy

aml ihe late erop?

. What preventive weasures may be employed?

. How does (he late Dlight differ irom early blight?

. Why is late Dlight more destructive than early blight?

. In what portions of Narth America and Europe is late blight prevalent?
. What is the extent of ils distributiony

. Cive a brief account of the life history of lale blight.

. What are the conidiospores? 1ow are they Lorne!

How do tha conidiospores infeet the luwves of the patato?

. How does tuber infection take plaee?
. What control meuasure may he employed to lessen the prevalence of

this disease?

. What control measure can be employed {o prevent infection?

0f what importance iz a good sprayer and intelligent application of
spray materials?

. What kind of climatic conditions are fuvorable to late blight infection ¥
. When shonld the first application of Berdeaux be made?

Describe the typical symptoms of fusarium wilt,

. What species of fusarium is responsible for the fusarium wilt?

. What are the two sourees of infection?

. What are soute of the control measures that may be employed?

. How may a large per cent. of fnsarinm-infected tubers he vejected

when cutting them for planting?

. How does the fusarium dry rot differ from fusarium wilt? \What are

the different forms of dry rot?

- What ix the nature of the injury caused by F. trichotheciodes? How

widety prevalent is iu?

. How does verticillivm wilt differ from fusarium wilt? Describe ii.

Whai preventive measures can e usel?

- Of what ceonomic imporiance is the dixease known as rhizoctonia or

bluck scurf? Give the nature of the loss,
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. Whut are ihe chief distingnishing characters of planty infected with

rhizoctonta !

7. Wlat preventive measures are suggested?
. What is (he canke of common seab?  What is the nature of its injury?

What remedial measures are recommended for its countrol? What
preventive measurest

. Whalt is the effect of 1urning under green manuring crops to correct

soil alkalinity?

. What are the distinguixhing characteristics of silver scurf?
2, What s the best preventive measure?

When was the potato wart disease first recognized tn North America?
In United Statesy

. Describe and give the life hiatory of the wart disensec.

. What American varieties are inunnme 1o (he disease?

. What causes the leak discase of the potate? Describe it.

. What are the most elfcctive preventive memsures§

. What cavses the Nackleg disease of the pulato? Deseribe it.

- What remedial and preventive measures are recommemded ?

. What causes the soft rots of the potato?

. Are the bacteria which cauie soft rot parasitic or non-parasiic! Why

do you say sof

. What contrel wmeasures are suggested?
- What organism vauses the lacterial wilt of the potato? Descrihe {he

symploms.

. What preventive measnres are sugpested?

. What is the canse of “streak”™? Ilow widespread?

. Describe the gencral appearance of a streak infected plani.
. What preventive measures ure suggested?

When was the Dwsaic disewse first observed in Ameriea? IHew general
is it?

. Give symptoms and natore of the disease,

30. Hlow is it transmitied?

. To what extent does it affect yields?

2, What preventive measures are recommended?

. What is the leaforoll discase? Descrthe the symptoms,

What cffect has it wpon the yield?
What preventive measures are suggested ?

. When and where was powdery scal first observed in North Anierica?

In United Stetes! Deserilbe it

. What prevents its oMaining a foothold in the South? Give its climatic

preferenves,

. What are the common distributive agencies of the disease?
. \What preventive or remedial measires ave suggrested?

What canses spindling spront?

. What effect has prolonged sturage upon the germination of inhers

and the size of sprouts?

72. What preventive or control neazsures pre anpoested?

. What i3 known aliont net necrosis?  Describe the disensed tubers.

. Whai preventive measures are advocated ?

. How doea “eurly-dwarf” diller from leaf-roll? Give symptoms and

effect on yield.

76. Give distribution and preventive measures,

S

78.

. What causes tip-burnt Describe the injury, and give preventive

neasures.
Describe arsenieal injury and tefl how to aveid it.
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QUESTIONS SUGGESTED BY THE TEXT

i Namgl ﬂllel potato diseuses in order of their wost frequent occurrence
ocally.

. What proportion of the local growers Lake measures to prevent comwmion
seab? What weasures?

What propartion of the local growers spiay for Jate hlight?

What pressure is used? EHow many nozzles to ithe row?

To what extent is dry rot injurious laeally ?

What local osses have been found dne to safl Tots?

What diseases seem to be inereasing in local importance?

. Collect kpecimens uf as many polato discases as possible

134
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CHAPTELR XVI

INSECT AND ANIMAL PARASITES OF THE POTATO
AND METHODS OF CONTROLLING THEM

THE potato has numerous ingect pests and at least one that is
not a member of the insect fainily, These combined enemies of
the polalo plant and tuber take an annual toll of many millions
of dollars [rom the potato crop alone. A goodly portion of ihis
loss is due to the failure of the grower to sufficiently protect his
crop from the ravages of these pests. Ubfortuunately, however, a
considerable portion of the Injury is caused hy insect or animal
pests rather difficult of control, such as the flea heetle, aphid. leaf-
hopper, tuber-moth and eelworm. These enemies of the potate
naturally divide themselves into different groups, according to
whether they have chewing or sucking organs, the pares of the plaut
they attack, and, in the wase of the ecworm, their method
of reproduction.

Group clussification of insect and antmal prrasiies.

A, Potato Insect Parasites
1. Leaf-chewing and mining inscets,

1. Colo. patato hestle Spray plants with arsenical poisons, such as
2, Flen beetle Puris grevn, arsenale of lemd, arsenite of
3. Three-lined heelle zine, ele.
4. Tortoise heetle
5. Hlister leetle
6. Tuler motlh—see see-

tion 11

14, Ntewa- and tuber-eating insects,

7. Stalk horer Crop rotalion, and destruction of all infested
3. Stalk weevil plants, X X
9, Cutworm Poisoned Wil crop rotation; fall plowing of
10, White grab tand.
11, Wireworm ] . N
& Tuber moth Covering  tubers with heavy layer of soil,

Prompt harvesting of crop when ripe. Fumi-
gntion of storage house. TUse of inzect-
free seed.

200
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1. Bucking inscets.

12. Potata aphid Spray with contact inseclivides.
13. Four-lined leaf-bug
14, Leafhopper Spray with contact insecticides and with Bor-

deaux mixture as a repellent.

Preventive end Remedial Measures.
E. Potato Animal Parasites
1V, Piercing and sucking.

15. Felworm Crop rotation. Use of uninfested seed.
COLSGRADO POTNTO BEETLE

Occurrence and Distribution.—According to Britton,! the
Unlorado potato beetle, Leptinoturse decemitncnia, Say, was unknown
to the potato growers of North America prior to 1855. About
thai period the froutier of potate growing reached the region where
these beetles were native, and they developed such a liking for
the foliage of the potate plant that they soon forsocok the mnative
solanums, ou which they had been feeding, and became a serious
pest of this crop, Tt is supposed that they crossed the Mississippi
river about 1864 and reached the Atlaic seaboard siates some ten
vears later. A there was then uo practical equipment for spraying
plantg, the potato prower was obliged to hand-pick the bugs in order
Lo prevent serious injury to the plants (Fig. 158}. This laborions
operation was soon displaced hy the use of arzenical poisons, of
which Paris green was the most commonly employed. At first,
much of the spraying was done by hand, by ihe use of a whisk-
broom or wisp of straw, ‘FPhis crude method was soon followed by
the hand pump with spray nozzle allachment, The evolution of
the spray pump has been rapid until, at the present time, there are
many highly efficient mechanically, as well as gasoline, operated
spray machines which do effective work (Fig. 159).

Description.—The adult potato beetle is ahout three-eighths
of an inch long and yellow in color, with five black stripes running
lengthwise on each wing-cover and a series of black spots on the
thorax. One female may lay from 500 to 1,000 ezgs. The eggs
are of & bright yellow color, about one-thirty-second of an ineh
in length. They are deposited in cluslers on the under side of
the leaves (Fig. 160) and hateh out in about a week. The larve
grow rapidly and, when nearing full size, consunme 2 large amount
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Al P b N Pl o, TN
Ftr. 153, —The modetn and less laborious method of ¢ontrolling the Colorada potsto
beetle, Courtesy Datemon Manulacturing Co.

of foliage. The full grown larva iz a stoul, fleshy grub, with a
black head.and black spots over hody (Fig., 161). 'They reach
maturity in about three weeks, after which they enter the ground
to pupate. Two to thrce generations are produced in a seasol.
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The last gencration passez the Winter in the ground, emerging as
a mature beetle carly the next season.

Remedial Measures.—While the potato heetle ix 2 serious
enemy of the polato plant if left wnmolested, it is, in reality, one
of ihe tost easily contrellud. s it is a leaf-eating insect, the
manifest thing to do is te keep the foliage of the plauts well covered
with some form of arsenical poison, Duris green, leal wrseuate

Vi, M. —Lgps of the Calorado bertle, twice the natural size,  1Coon, Sla.)

and zine arsenite give very satisfactory results when used intelli-
gently.  Arsenical poisons may either be applied as dust or liquid
sprays, While dust sprays may give very satisfactory results, the
writer prefers to use lipuid sprays. The plants should be dusted
or sprayed at abont the tiwe the first batch of eggs are hatching ont,
as they are much more easily poisoned when they are a few days old.

JTHE 1'OTAT0 TLEA BEETLE
Description and Life Habits.—The potata flea beetle, Epitric
cuenmerts, Harris, is a small, black, jumping beetle, slightly over
one-sixteenth of an inch in length and about one twenty-fourth of

an inel in wideh ; the antenng and legs are yellowish, bat the hody
parts, including the head, wing covers and thorax, are jet black.
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The mature beetle eats small holes through the potato leaf, giving
it the appearanee of being artificially perforated (Fig. 162). When
preseut in large numbers they cause very sertous injury to the
foliage and, as a result, very materially lassen the yield. The Leetle
lays its eggs under rubbish ou the ground. The larva have

Firu. 161.—Larve of the Colorudo potato bretle ut wark, (Conn. §ta,)

slender thread-like bedies. They feed on the underground parts
of the plant, puarticularly vpon the tubers. T have personally
observed dozens of larvae partially burrowed into the tuber. In
some sections, the tubers are so seriously injured by the flea heetle
larva as to be unsalable.  The number of broods varies from one
to two according to locality. Tt has been found that by delaying
the date of planting, in some zections, it is possible to avoid a large
portion of the injury caused by the first brood,
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Remedial Measures.—:lthough arsenical peisons are quite
generally recommended by the entomologist for the control of the
flea beetle, the writer s yet to be couvineced that poisons are an
effective conirol measure. The flea bheetles are difficull to control,
as they usually work from the lower side of the leaf and do not
always puncture clear through the leaf; thercfore, poisons on the
upper surface of the leat are not likely to find their way inte the

F16. 162 —Potato leaves severely injured by flea beetles,  (Maine Sta.)

digestive tracls of the jlea beetle. The most Lopeful measure of
control is that of thoroughly covering the foliage with Bordeaux
mixture. The Bordeaux covered foliage scems io be distasteful
to the beetle, and in thal way serves as a repellent rather than a
remedy. A\ 1echavical device for trapping the flea beetles was
lesied at the Ohio State University, some years ago, by Metealf,'
with apparent success. This device consisted of a soap box with
vover, the front end removed, nearly half of the central part of
the bottom and a good-sized noteh in the lower side of the rear
end eut away, 'The inside of the box was coated with tangle-foot,
and when pushed forward along the row the flea beetles, jumping,
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when disturbed, weve caught in the sticky material. By mounting
this box on wheels and making some minor changes, it caught flea
beetles at the rate of over 23,000 per acre. The use of this or
some similar device suggests Lhe possibilivy of exercising a fairly
complele control of this insect pest.

THIEE-LINED I'OTATCG BREETLE

Description.—The three-linad potato beetle, Lema irilinreatn,
Oliv., is yellow with three black stripes running lengthwise of ils
hody (Fig. 163), It bears some resemblance to the striped
cuecumber beetle but is somewhat larger, with a constricted thorax

F1o. 163.—Three-lined pateta beetle. Fec, 164 —Lar\aa feeding upon Jeaf, uat-
Adults on Ieal, oatural size. uealsize. (Conn. §
marked with twao black dots. The eggs resemble in color those of
the Colorado beetle, hut are smaller and more apt te he deposited
on the mid-rib of the leaf, instead of in clusters on the laminal
portion.  The larve ditfer also from the Colorado beetle in their
habif. of feeding, as they usvally line up in 2 row on the under
surface of the leaf and devour il as they move from tip to base of
it, leaving the larger veins intact (Fig. 164). The larvm are
buff or tan colored.

There are two gencrations each year. The winler ix passed
in the pupa stage.

Remedial Measures.—The same measures are used to coutrol
this pest as are employed against the ('olorado beetle.
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TORTOISE BEETLES

Description.—Tortoise beetles are only ocessionally enemies of
the potato plant. They are small hemispherical beetles, with a
rather couspicnous marginal flange somewhat resembling the tor-
toise in shape (Fig. 185). They usunally feed upon the wild morn-
ing glory aud sweet potalo, but are sometimes found upon the

Fiu, 165, —Adult Tartoise bectles on patato leaf, nutyral aize.  (Conn, St

putato. DBntton (Le p. 110} says there are at least threc specics
iu Connevtient, viz., Coplocycla bicotor, C. elnvain, and C. guitala.
Bicolor is of a beautiful ividescent gold ecolor, often with incon-
spivuous black spots. Tt is sometimes called the “gold hug” or
“aold beetle.”  Clavata aud guttats both have brown backs with
franslucent margival flange. The dark portion in guttala is more
or less interspersed with translucent spots,  Clavata is larger than
guttata, aud the hrown area is quile rough.
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The eggs are laid singly on the veins or stems of the leaves;
carh egg 15 covered with a small mass of black cxerement. The
larve are dull green, oval, with lateral projections or spines, and
feed on the under surfaces of the leaf. U'lieir exerement is carried
on the caudal spines.  Only one generation is produced each season,
The adult beetles pass the winter in crevices, and appear on the
potato plants during the month of May in Connecticut. The
njury to the potato plants caused Ly these heetles is nsually not
il ReTI0Us One.

Remedial Measures,—They are readily controlled Ly arsenic
poisons.

BLISTER BEETLES

Description,—Blister bectlez only oceasionally feed upon the
potato plant, They are about half an inch long and about three-
sixteenths of an inch in width, and bave soft wing covers (Fig.
166}, The principal specics are the black blister beetle, Fpieauntn
pennsylvanica, DeC,; the margined blister bectle, £, marginete,
Fabr, : the striped blister beetle, F, ¢iligta, Fabr,; and the ash gray
blister beetle, Macrobusts unicolor, Kby.; all of which occur in great
numbers in certain scasons.  The blister heetles fed upon potatocs
long hefore the Colorade beetle and are rometimes called “old-
fashioned potato beetles.” They feed vpon a variety of plants
besides the potato, among which might be mentioned the golden
rod and cultivated aster. The luevae do not feed upon potato
follage as do the udult heetles,

Remedial Measures.—Deing leaf-ealing insevts, they may he
vontrolled by arsenieal sprays,

TOTAT) STALK- AND STEM-TCGRERN

The stalk- and stem-horers, like the blister beetles, do w0t confine
their ravages to the potato plant alone; tomatoes, corn, rhabareh,
sugar beets, dablias, lilie2 and other plants furnish food for the
larvre of these two insccts.

Life History and Habits.—The aduli. of the potato stalk-borer
Papaipeme nitelu, G, is a purplish gray moth having a wing
spread of about one and a quarter inches (Fig. 167), The egys
are deposited in the stem of the potato and the newly hatehed larva
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begins tunnelling throngh the pith of the stem. "The full grown
larva is one and a half inches long. It passes through the pupal
stage in the tunnel made by the larva, and remains in {he stem
until it emerges as a moth the following spring.

The life history of the potato stem-horer, Gortyne micacea, Kst.,
is somewhat diilerent from that of the stalk-borer. Acvording to

Fia, i, =-Adult juargined bhater bectles feeding on potato leaves, haturul size.
(Conn. Stu.)
Brittain®: “The eggs are laid by the female moth during the latter
part of August and Septernber. They are doubtless deposited on
various weeds, thongh we lLave found them only on couch grass.
They are vary small, pinkish coloved eggs, faintly ribbed, and are
laid loosely sometimes in rather large numbers on the stewn partially
surrounded hy the leaf shenth. “The larvie hatch out in June and
make their way to a saitable {food plant, wheve they bore a tiny
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entrance hole in the stem, usually at the surface of the ground,
They hove in the stem or in the crown of the plant until some tine
in Aungust, and then enter the ground where they transform te
pupa, emerging i lale August or Septembier as adult moths.”

Occurrence.—The stalk-horer ix 1ot a serious pest, as it is
seldom found in ahundance in any toeality,  The distribution of the
stem-horer is not giver by Brittain, hut it is evidently fairly com-
maen in Nova Seolia.

Preventive Measures,—.\s it is tmpossible Lo rench the larva
with areceical peisons, the anly contral meazures thal ean he
employed are the destruction of the old potato stems ard all weeds

F16. 167.—Adult Stalk-borer, patural size, (Conn. ata.)

known to be infested with the hibernating pupie, or that carry the
egoz ol the stem-horer. Rational crop rotation practives are
also lLielpful.

POTATO-ETALK WEEVIL

Occurrence.—The potato-stalk weevil, Trichobarts frinotalu.
Say, according to Fayville and Parrot.!* was collected in Douglax
(olmt\ I\aus.u, in 1873 hy Professor .3now, and was first recorded
by l"opmme. He reported it av being common in eastern Kansas.
It was particolarly abuudant in 3847, causing more or less serious
injury to Kansas porato fields,

Habits and Life History.—The potato-stalk weevil like fhat
of the horer is not confined in its food planis ta (he potato alone.
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The horsenettle, cocklebur, jinson weed and ground cherry ave
commeon host plants for this inecl pest.

The adult ix a small snout-heetle, helonging to the same family
of insects as the plum curealio. 1 s of an ashy-gray volor, about
one-fifth of an jueh long and is marked witl three Mack spots at
the base of its wing covers. The female deposits her eggs in the
stemr, main, and secondary branches, by first eniling « slit about
one-tweilllh ol an inch long in which she deposits one egg. The
same operation is repeated for each egg deposited. These eggs
hateh in from seven to eleven days, and the smatl larva begins tu
work its way downward towards the root of the stalk, After
chamelling down a diztance, the larva tarns round and works
wpward, enlarging the clannel as it moves along. At maturity, the
larva averages from three-eighth« to one-half of an inch in length,
with a brown head and dark-colored month parts,  The hody hiears
a few light-colored hairs.  The pnpal stage lasts from alout eight
to eleven days. The mature beetle remains in the stem until the
Tollowing spring.

Preventive Measures.—[Bmploy the same preventive measures
as for the stalk-horer.

CUTWORMS

As a rule, cutwaorins are ot a serious pest ol the potato.  Where
very abundanl i the zoil they may vut off a good many of the
youug slems, but rarely cause fnjury afier the plant is six to eight
inches high. They usunily cut the stem oif near the surface of
the ground.

Life History.—Culworms are the larvie of noctoid moths and
there are several species, threee or four probably being vesponsible
for most of the injury.  There is il one generation each year, the
noths emerging and the eggs being laid the latter parl of the
suminer. The cutworms become partially grown before winter,
after which they burrow deeply ju the soil and remuin there until
gpring. Their chief damage is done in the early spring. when the
vegetable lants are young and tender.

Remedial Measures,—:As the cutworm is not a leaf ealing
insect and lives almosl entirely in the ground, the nsual methods
employed to econtrol leaf eaters are of no avail.  The most effective
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remedial measure i¢ Lo partially bury some poisoned Lwit. A pot-
goned and sweetened bran mash scatiered over the soil or partially
buried in it will destroy large numbers of them, The formula
recommmended by Britton (L. p. 112) is as follows:

Wheat Bran c.o..cconaoceninssisna oo sl tmmminGEpounds
P'aris green or white arsenic o « D punces
Lenon or OTELZERNNEERINN | .. .. - e 1 fruit
2 A BRECERERE 0 00000 00 0 808880160 50 05 0 060 oo oo o e 1 pint
Water ..., -FEEEDRERERY. . . . . . . Sl ———— 7 pints

Mix the dry poison and Lran togetber, then squeeze the juice
irom the lewon or orange into the water, ent the pulp and peel

s e

Fra. 168.—"June bug’ :lacva or white grub pupa and ndutt.  (After Linville and Kelly.)

into fine picces and add them to the water, after which add the
molasszes and stir.  Mix this syrup thoroughly with the poisoned
bran. (Young clover stems may be substituted for the bran). TFall
plowing the land is also a2 desirable practice.

WHITE GRUBS

Habits and Life History.—The natural lood of the white
grubs, Luchnosterna, like that of the cutworms and wireworns, cou-
sists largely of grass roots, but they also attack the underground
parts of other plants, among which is the potuto, The chief damage
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to the potato by white grubs cousists in their cousumption of por-
tions of the tubers.  When numcrous cnough, they may completely
destroy the whole crop; such an occurrence is very rare, however,
and only Lappeus when the erop is planted on oid sod land. White
grubs are the larve of the May or June beetles (Fig. 168). The
life eyele of the chief species requires thyee years for its completion,

The female beetle deposits her eggs in the soil at a depth of
from one to vight inches, The young grubs feed on decaying vege-

Fic. 169.—Potato tybera injured hy wire warimg, (Conn, $ta.)

tation, but seon begin to eat the roots of living plants. They are
most destructive to vegetation during the second year of their
existence, but may also cance serions damage to early spring crops,
the third year,

Preventive or Control Measures,—One of the most cffective
control measures that can be employed is that of crop rotation.
Girubs are seldom present in laud that iz handled on a short rotation
basis, say three or four years, and may generally he expected in
large numbers in old sod land, or in land that has been allowed to
grow weeds for several years. Doisoned bait, such as recommended
for cutworms, may be used on relatively small areas.  All land sus-
pected of being infested with white grubs should be plowed in the
fall, in order to expose as many as possible of the while grubs to
insect-devouring hirds.
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WHIEWORMS

Life History and Habits.—Wireworus are Ll laevio of “click”
ur “spap” beetles, belonging {o the lamily Elateriaz.  "I'hey
inclnde several species which feed upon cultivated plants, most of
which belong lo three genera, Agriotes, Melanotus and Drasterius.
Tlese larve are small, hard, ¢ylindrical, and generally of a tan or
reddish-brown color, 1t requires Stom three to five years for the
wireworms to pass through their complete life cvele, all of which
time, except their adult stage, is spent in the soil.  While it is pos-
sible thut the wireworms may cause considerable damage to the

F1c. 170.—Patato tuber moth greatly eclarged.  (Burean of Entomelogy.)

roots and lower portion of the stem of the potaio plant, the injury
is vsually unnoticed. The chief observable injury is that caused
by the wireworm boring into the seed tuber, often entirely
destroying it and, in attacking the new tubers, making them
unsalable and causing material waste in preparing those that are
only slightly tunrelled (Fig. 169).

Preventive or Control Measures,—The same control mensures
should be employed against the wireworms as those recommended
for white grubs and cutworms.

TIIE POTATO TUBER MOTH
The potato tuber moth, Phikorimea operculella, Zell., was firet
mentioned in literature by Captain H. Berthon® in 1835. Berthon
stated that it had proved very damaging to poiatoes in Tasmauia
in 1851,
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Occurrence and Distribution—I1 was first ohserved jn the
United Slates in 1856, having been found in San Francisco, Cali-
foruia.  In 1833, Zeltor® published the first technival description
of the tuber moth which he wade from’specimens collected in
Texas. According to Graf*® jts distribulion in the Uuited States
and foreign countrics was as follows, in 1917 Califoenta, Texns,
Florida, North aud South Carolina, and Virginia, The foreign

P p— -
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Fir, 171,—Egg cluaters of potato tuber math deposited in and aronnd natato eye.
(Bureatt of Entomology.)
countries are Tasmania, New Zealand, .Australia, Algeria, South
Afrien, India, Southern Llurope, ltaly, France, Spain, Canary
Islands, Azores, and Huawaii.

Origin.—While there is more or less controversy regarding the
origin of the uber moth, the bulk of the evidence would svem to
justify the ussumption that it is of American origin, probuhly from
South Ameriea.

Description—The potato tuber moth is a small, gray, night-
flying moth having a wing expanse of a little more than half an
inch (Fig. 170.} 1t usually hides under clods or rubbish during
the day time. The adult moth is comparalively short-lived. The

20
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male lives from 1 to 14 days and the female, 2 to 22 days. The
female lays her eggs on the under side of the potato leaf, the petiote
of {he leaf or the stem of ihe plant.  When potato tubers ave ac-
cessible, the eggs are also deposited ou the tuber (Fig. 171). Gen-
erally speaking, however, as leng as the plauts are green and thrifty,
ibe female oviposits on leaf or stern rather than on tuber, The
period of egg Incubation varies from 5 to 34 days, depending on

¥ra, 172 ~Injury canaed by the tubee moth ta the leaves and tips of ahaots of the
botato plant.  {Bureay of Entomology, U. S, Dep't of Agricultyre.)
season of year and temperature., The newly hatched larve seldom
move ahout hut commenve at onee to mine into leaf, stemn or
luber, as the cnse may be. Those on the leaves eat through the
epidermal structure and proceed to mine between the upper and
lower epidermal layers of the leaf {Fig. 172). 'T'hey may tunnel
down the petiole into the stem of the leat or may confine their min-
ing operations entirely to the leaf blade. Tarve, hatched from eggs
deposited in the eyes or cracks of the tuber, at once begin hurrow-
ing into the tuber (Figs. 173 and 174). The larex feeding period
ranges from 14 to 69 days, The longer period usvally oceurs in
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the storage house at low temperatures. The period of pupaticn
varies {rom 8 to 56 days (Fig. 175). Laervse feeding on the plant
usually pass Lthe pupal stage in curled or rolled up leaves, those in
the stems pariially protrnding from old burrows, while others pupate
under clods or rubbish,

Amount of Injury.—The amounnt of injury caused to the
potato ecrop by the tuber mwoth is directly dependent upon the
prevalence of the iusect and the way in which the crop is handled.
As a rule, the injury caosed ta the plant itself is not serions, thougl

Fio, 172,—Tuber injured by the larva cf the potato tuber moth Phthorim®a
aperenlella  {Bureau of Entomology, U, S, Dept. of Agriculture.)
under certain conditions, they might very materially reduce the
vield. The chief injury ordinarily comes from tuber infestatior:.
The larvee burrew through the flesh of the tuber, rendering it
unsalable. When infested tubers are stored and not fumigated,
heavy losses follow. Thus far, the potata tuber moth is only 2 seri-
ons pest of the polato in California. In other localities in the
United States, it has vsually been associated with other plants, such
as the tomato, eggplant and tobacco.
Preventive and Remedial Measures.—The best preventive
measures to employ in combating the tuber moth are (1) soil
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sanitation; (2) crop rotation; (3) protection of tubers by ridging
up soil over them; (4) the prompl harvesting of the crop us soon
4s it is veady to dig: (3) the gathering of the tulers as soon as
possible after digging them, Soil sanitation congists in the re-
moval and destruction of all unsalable potatoes as soon az the
marketable crap is gathered. Urop rotation is always desirable.

Tha. 174.—Scetion of & pntato tuber showing Jarva and pupst of the potato tuber
math, (Bureaw of Entomology, U.S. Det, of Agricullure,

Tuber infection may be materially lessened by slightly ridging the
soil over the tubers.  This practice prevents the female moths from
reaching the tubers. The prompt harvesting of the crop before
the vines are fully dead lessens the vhances of tuber infestation, as
the moth, ordinarily, prefers to lay eggs on the plant, rather thau
on the tubers; az soon, however, as the vines are dead, the eggs
are laid on the tuhers if they are within reach of the female moth.
It is desirable to gather the tubers as quickly as pessible after ihey



POTATO APHIDS® 306

are dug, hecause the disturhed moths 1y about even during davlight,
and oviposit on the newly harvested tubers.

1f the tubers are known to be infested by larva or {o carry eges.
they shonld he fumigated as soon alter putting them in the storage
house as possible.

POTATO APHIDR

There are al least two distinet kinds of aphids or plant lice
that eause more or less injury {o the potato crop,  These twn aphids
are known sctentifivally ax Macrostpliaem solenifolil, Aalhm.; and

SR
iy

Larvae and oupa af the potrto tubet moth greatly cnfarged.  {RBureau
7.2 Depl. al Agriculture’

. Fi5. 175
of Entomelogy,

Myzus ( Rhopalosiphum ) persicer, Sulzer. The first s commonly
known as the pink and green plant louse, on account of portions
of some broods leing pink and others green.  The secowd is known
as the green peach or spinach aphid.  These plant lice belong to the
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cluss known as sucking insects; thal is, {hey live uwpon the juices of
thetr Lost plant, which they suck from it hy inserting thetr heaks
into its tisswes.  Iu 1917 and 1918, polate aphids were quite gener-
ally prevalent throughout the whole northeastern potato-growing
section of the Uniled Siates, causing an untold amount of damage
to the crop. In some localities they were 20 abundant that they
actially sucked out =0 much of the juices of the potato plant as lo
cause a premature ripening with a cousequent material lessening
of the erop yield. Tn 1919 and 1920, they were not so abundant and
little damege resunlted. In 1907, Dr. 1Sdith 3. Patch'® reported
a scrtons ontbreak of plant lice on potatoes in Aronstook County,
Maine, during the seasons of 1904, 1905 amd 1906, Apparently,
iherefore, these periodic recurrences of the potato aphid ave the
result of the rise and fall of its parasitic enemies of which it has
a number.

The rather recent discovery that the mosaic dizease of the patato
is transmitted from discased lo healthy plarts, through the agency
of these two plant ice, serves to still further emphasize the neces-
sity of coutrolling or combating these insect pests by cvery known
practical methad.

Life History of These Two Plant Lice.—The pink and green
plant louse over-winters in the egg stage. Tn the Spring, the egg
hatehes and produces what is known as the “stem motber.”  This
insect, in from 10 1o 12 days’ fime, begins to produce hiving yvoung,
all of which are gravil females aud capable of producing new
batches of similar living young in alout the same period of time
as the “slem mother,” The rapidity of this process of multipli-
cation is best understood from some observations made at {the Ohio
Station, in which a single aphid of this gpecies was caged on an
uninfested plaut. At the end of 1¢ days, her progeny (danghters
and grand-daughters} totalled 16, five of which were already pro-
ducing young, It requires liittle inagiuation te picture the rapidity
of the increase from this point on.  Most of {he broods produced
during the season are wingless (Figs, 176 and 13%), but there are
oceasional winged broads.  The winged braods migrate much more
rapidly than the wingless ones, and they are generatly referred to
as the migrant forms, Toward the close of ihe season. a brood
of males and females is produced.  After mating, the female lays
a few ratber large eggs. usaally on rose hushes, if they grow in
the localily, and thus they complete their life cycle,
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The green peach or spinach aphids usually over-winter in the
egg stage. Ln a mild climate, where succulent vegetables such as
spinach, cabbage or kale continue growth throughout the winter,
there is a constant succession of broods. As a rule, however, the

ts. 176.—Potato ophids un under side of the leaves, natwral stze. (Conn. Stw.)

winged broods of aphids migrate to the peach or plum tree during
the autumn and there the females deposit their eggs, Tn the spring
these eggs hatel out, and from thence ou the method of reproduction
is sitmilar to that of the pink and green louse, except that the first
few generations live on the juices of the peach or plum tree, after
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whicli they migrate to a large number of other plants, of which
spinach and the potato are good examples.

Remedial Measures.—.\s plant lice are sucking insects it is
necessiry to employ contact insecticides to desteoy them. Tack of
sueeess in the con-
trol of the plant
louse is largely due
to failure to spray
safficiently eaxly in
the season. In fact,
t{ wild roses or cul-
tivated ones ocenr
in the locality, the
first step in the von-
trol of the pink or
green louse is fo
desiroy these plants
and ihe peaeh and
plum trees before
the eggs hateh;
or else ihovoughly
spray them, while
still dormant, with
a lime sulphur selu-
tion to destroy the
eggs; or a later
gpraying, when the
“slem mother” first
hatches out, with a
nicotine or kerosene
cmulsion  solution,
The destruction of
« the early broods is
o e S e g et e b e Leie CER

trol. If these earlier
precantions are not taken, a carelnl wateh should be kept of the
plauts for the first appearance of the aphids in order to insure
gpraying, before tley beconte o numerous, and so well ensconced on
the nnder side of the leay to make it diffeult to reach them with
spraying maicrials. A proprietary nicotine sulphate compound,




313

REMEDIAL MEASURES

Fuu. 175, —Fouz-lined leaf-hug anil the

injury it causes tu the potate leal.

Leaves reduced, Bug about eatural size A,

(Conn. Sta.)
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known as black-leaf No. 40, is gencrally considered one of the
most convenienl and effective coulact insectivides. A well made
kernsene eniulzion solulion is regarded by some as more oiloctive,
provided it is well applied. Tailure to get good results from the
sprays is very oflen duve to the inefficient application of them.
A goor power sprayer carrying a pressure of from 175 to 250 pounds
per square inch and lwo or three nozzles to the row, so adjusted
as to spray the under as well as the upper side of the foliage, is
necessary to effectively control the aphids. It is desirable, when the
plavls are large and the folinge heavy, to attach a device, in the
shape of a drop rod, to the rear of the spray machine, but in front
of the spray boom for the purpose of bending over the tops of
the plants, thus making it possible to spray the under side of the
foliage. DBy slipping a larger rod over the rigid one of sufficient
size so that il will roll on it, the injury to the foliage caused by
brushing the plants over will be very materially minimized, Direc-
tions for the use of spray malerials will be found in Chapter XV1I,

THE FOUR-LINED LEAF-BUG

Life History.—The four-lined leaf-bug, Peecilocapsus Hncatus,
Fabr., is only an oceasional pest of the potato plant,  According
to Britton,* it lays ils eggs on the sofi tender stems of the currant,
and doubtless other plants, about the first of July, in Connecticut.
The eggs are long and slender, somewhat curved, and are crowded
together in clusters of six or eight, pushed endwise into the soft
pith. These eggs do not hatch out until the following May, The
newly hatched insects first attack the tips of the stems and the
young tender leaves. They suck out the green pulp from the under
side of the leaves, eausing roundish, semi-transparent spots which
often coalesce (Fig, 178). As insects increase in size, larger areas
are involved, until the leaf turns brown, and dies. The nymphs
at first are hright-red, marked with black spots, but they soon
change to Uright orange-yellow. They pass through five stages of
development in about three weeks and when mature, are winged,
nearly one-third of an inch in length, bright greenish-vellow in
color with four black stripes running lengthwise on thorax and
wing covers (Fig, 178).

Remedial Measures.—Spray plants with same materials as
were recommended for the potate aphids,
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THE FOTATO LEAFHOPPER

Occurrence and Injury Caused.—\Whiie the potato leafhopper
Fwmpoasen wmalt was originally described by Le DBaron in 1833 as
injurious {o [ruit trees in IMinois, it has since been found that it
also feeds on many other ficld and truek erops.  Tu 1896, Osburn?®
mentioned it az lLeing injurious to potaloes in Jowa. Twelve
vears later, Gibson'* records similar ohservations regarding its
wjuriousness to the potato erop at Otiawa. Bull' (1918) was the
fizst observer to call attention to the possibility of the leafhopper
being respousible for some of the injury heretofore called “tip-
burn.” Ile, in [act, is inelined to the opinion that this inscet causes
a gpecific infection similar in many tespecls to ihat transmitted
to the leaves of Dbeets by the beet Jeafhopper. Ball has classified
the foliage tnjury caused by the leafhopper as “hopperburn,” iu
contradistinetion io the term “tip-burn” under which ali burning
of the foliage, outside ol thal cansed by arsenical poisons, has here-
tofore been known. In this connection he says (1919, p. 150):
“It seems probable that a considerable amount of the injury re-
ferred to as ‘tip-Lurn,” in the past, has been dne to the Ieafhopper.
Ou the other hand, ihere are, no doubt, other causes of the burning
of the foliage, and it will be one of the problems of the future to
differentiate these factors.”

Description—The adult leafhopper is a pale green insect
about one-eighth of an inch long with wings that fold aver the
back. The nymphs, or immature forms, are wingleas (Fig. 179).
Both are very active and jnmp or fly away on the slightest distur-
bance. The adulis are, of course, the more active on aceount of
their being able to fiy.

Life History.—The lealhoppers pass the winter in the adult
stage hidden beneath weeds and other rubbish, and appear in the
spring when they deposit ibeir eggs, Dall' says (1919, p, 152):
“The adults flying in the spring at the time the early potatoes come
up, laid their eggs i1t the stems and mid-ribs of the leaves.” Ruggles
and Graham,”® oo ihe other hand, say that they do not usually
make their appearance on the potatoes until late June, when the
adulls lay eggs on the stems. This may be lrue with respect to
the late potato crop, but it can hardly apply to the early crop, a8
their date of appearance must be cangiderably carlier. The eggs are
deposited in a longitudinal or transverse slit in the tender tips of
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the shoots or the mid-ribs of the leaves. They soon hatch out,
and the wingless nymphs begin at once to suck the juices of the
planis and reach maturity in about a month, During this period
the nymphs cast their skins five times.  They vsually feed on the
under side of the leal where it is dilliculi to rench them with contact
insecticides (Fig, 139).  Two broads of teafhoppers are produced
during the season; ihe first one appears in June, and the second
one about Angust 1L

Description of the Injury.—Ball' (1918 . 98) describes the
injury as follows: “The {irst appearnnce of injury diflers slightly

Fri. 170 ~~Tenf koppers (Empoasca mali) oo potate lenf. {Dr E. D. Ball, Towa Sta.)

in the dilferent varicties and varies also with the nuber of insects
and whether they are in the nymph or adull stage. In cerlain
varieties, the leaves appear to eurl up slightly before any Tnrning
appenrs. ... .. The first sign of tronble is usnally a friangular area
at the tip of the leaf, running buck on the mid-rib.  This is quickly
followed by a progressive burning of the margin, usually from the
tip backwards, bul oceasionally iv more or less triangnlar epots
appearing along the margin, cach one of these centred in a lateral
veinlet, ‘These inerease in area and the burnt niargin increases
in width nntil nothing but a narrow strip along the mid-rib remains
ereen and, in serioms cases, thiz weakens and dies and the leal
shrivels up.

“In practically all eases. it will he observed that the hurning
extends further along the mid-vih aud the lateral veinleis than it
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does on the membrane of the Jeaf, A further examination will
show that these veins and veinlets are badly distorted by punctures
and uwsually <hrivelled and collapsed for some diztance back of an
apparent injury. Ih many cases, it will be found that an egs
depaosiled trausversely across the nud-ril just back of the teiangular
spot at the tip was responsible for the vollapse ol this structure

F1ce. 150 axn 1%1,—Tyhers Infegted with eelworns.

and the conscquent death of the triangle at the tip.” Buall {Lr.
P T4) draws the following distinctions between tip-burn and
hopperburn ; “On leaves of different plants, where no insect agency
wius apparently present......it was observed that the burning
appeared to affect the membrane of the leaves aud to aveid the
mid-rily and veinlets; while hopperburn appeared first on the vein-
lets, and spread later to the area of membrane which they supplied.”

Amount of Injury.—While it is very difficult to estimate the
amount of injnry to the potato crop. as a resnlt of leathopper
attacks, it is safe to say that when these insects are abundant {ley
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very materially lessen the yield. In some fields of both early and
late potatoes, observed Ly the wriler in 1919, the indications were
that the yield had been reduced tully 50 per cent.

Remedial and Preventive Measures—as the lealhopper is a
sucking insect, the same rewedies should be used in combating it
as those suggested for the pink amd green aphids, ¢tz., nivetine
sulfate or kerosene emulsion, and the same thoroughness of
appliention is necessary to get even fair vesulls. The leafhopper
heing such an active insect, hopping or lying away on the slightest

T16. 182.—Tuhcra hadly infested with eelworma.

disturbance, i3 more difficalt to destroy than is the potato aphid,
"The best preventive measure is gecured through keeping the plunts
well covered with Bordeaux mixture. The mixture serves as a
repellent to the insect by rendering the foliage distasteful to it.

THE EELWOXM DINKASE

Among the many parasites of the potato the eelworm or nema-
tode, Helerodern vudicioln, is one ol the most intevesting. It
is an auimal parasile wliel lives upon the juices of the host
plant infested. T attacks many members of the vegetable king-
dom, among which is included the potato. Thus far, it has
caused greater injury to the potalo crop in cerlain portions of
California, Nevada, Texas, Florida, and the South Atlantic Statee
as far North as Virginia, than in other localities. It has a rather
wide distribution in the warmer portions und lighter soils of
the South,
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Description of the Injury.—The presence of eelworms in the
potato crop may be detected from the general appeurance of the
roots and lubers of the plaut. IRoots that have Leen invaded by
the eelworm are almost certain to have well-developed knots or
enlargements, and the surface of the tubers will he more or less dis-
figured by pimply or wart-like developmeuts, (Figs, 180 to 182),
depending upon the severity of the attack, It is quite possible to
mistake these pimply growths for those ravsed hy ihe larve of the

Fig. 183.—TPhotographe tiken through the reieroscope of three stages in the duvelup-
ment of the ealworm which sficcts the potato. (A} An ege whicl conjaing a young cailed
¢clworm or larvs enlacged 185 times, (B) A larva at the same magnifieation, 1tiein this
Btage that the celworms penctrate the roots uad tubers of the plants, (C) A matured, pear-
shaped female entarged about 23 tirees,
flea beetle. The only way by which the two can be cerlainly
identified is by an examination of the tissue of these growths; if
they are caused hy the eelworm, the white, glistening, pear-shaped
hodies of the mature female will be noted; (Fig. 183 ¢) whereas,
if caused by flea beetle lavvie, only dead vegelable Lissue will
Le observed.

Life History of the Eelworm.—According to Byars,® “there
are three readily recognizable stages in the life history of this
celworm, or as it is more commonly known, nematode; namely,
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the egg, lurvie, and adult (Fig, 183). Ouly the adults ave visihle
to the naked eve’  The newly hatched Jarva escape inte the soil,
seek the underground portions of the plant stem, roots or tubers,
peneitate them and once within, develop into the adult stage.
After the mating of ihe males and females, the fornter soon die.
The females remain in the host iissue, and are capable of laying
large numbers of eggs which, in turn, give rise to another generation
of larvee, thus completing the life eyele.

Preventive Measures.—Scrions injury to the potato crop may
he largely avoided through the shservance ol certain precautiouary
measures. Eu the first place, eelworni-ivfested tubers should never
be used for seed purposes; use ouly clean seed. Practize at least
a three- or four-year rotation on land knowu to be infested with
velworin,  Use rofation crops that ave vesistant to them, snch as
velvet beans, heggar weed, aud certain resistaint straing of cowpeas.*
By such practice, the eelworm may be largely exterminated throngh
starvation.  Clean cultivation of these crops is nccessary o the
successful starving out of the eelworm, as the weeds, if permitted
to grow, might serve as host plants dor ilis pest.

QUESTIONS ON THE TEXT

Ta what extent da these pests injure the potato crop?
. Into what two general groups may these pests be divided?
. Name the fouwy classes into which the two groups arve divided?
. 'To what group docs the Colorado heetle Delong?
Give a brief history of ihe castward march of the potate beetle?
What = ils life history?
. How iz it vontrolled?
. Deseribe the potato flen beetle and tell of its injury.
. How caan the flea beetle he controlled ?
. Dexerilie the three-lined potato beetle.  Give its life history.
. What remediul jueasures are advocated?
. Describe the tortoire heetles and give distinguishing chavaclers of
three =pecies.
13, What is their lile history? How ave they hest contyolled ?
14, Descrilie the hlizter hecthes and their injury.
15,
1

::'_‘.‘:n-‘l.-:::lnh'.\:lo_.

—
~

. How are they hest coutrolled?

G. Describe the stalk-lorer and its wurk.
17. Give ita life history and control,
18, Dexzerihe the potate stalk-weevi),
10, Give its Jife history aud control.
20, How do cutworms injure the potato? How nany spectes attack it?
21, Cive their life history and control.
22, What Is the natural fuond of the white grub?

*For a larger list of immune or resistant erop plants see:—&, S
Dept. Age. Farmers' Bulletin, t45.
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23, Upon what parts of the potato plant does it feed?
28, Give life history and cantral
5. Deserilie the wiveworms and their work.
. Give the [ife histovy and control.
. By whom and at what date wax the potato teher moth first mentioned
in diteratuve?
8. Give its origin and ditrihution.
. Deseribe the potato tuler moth and its injury.
tive its life history and control
. Tlow would you deal with insect infested tubers in storage?
2. Give a common name of polato aphids, What kind of woenth parts?
. Give its life history and control.
. Deseribe the application of insceticide to the lower surface of the
leaves.
5. Deseribe the four-lined leaf-lug aml ils work.
What. remedial measures ave recommended?
When was the apple leafhopper first regarded as a potato pest?
Deseribe it awd its work.
B What s its life history and control?
10, How may one detect the presence of the eelworn: in the potatoe crop?
al. Give the life history of the eefworny
42, What preventive measures ¢an be cmployed?

QUESTIONS AND EXERCISES SUGGESTED BY THE TEXT

1. Naow {he five leading inseet or animal enemics of the potato in ewder
of their local unpmtanw

2, Colleet speciniens of such insects,

3. Collect samples of injuries from sueh enenies,

4. What methods of contral are nsed by local growers against the worst
encoies?

3. Caleulate the Rwnmal cost of sueh conirol weasures on one or more
farms.

. Calculate the saviug hy same,
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CHAPTER XVII

FUNGICIDES AND INSECTICIDES: THEIR PREPARA-
TION, USE, APPLICATION, AND RESULTANT
BENEFITS. SPRAY EQUIPMENT AND
CLASSIFICATION

General Discussion,—In previous chapters it has heen clearly
shown that maximum potato crops are dependent, in no small
measure, upon the degree of protection given the plants against
the attack of fungous or insect pests through fungicidal or insecti-
cidal applications, Tn the present ¢hapter it is proposed to give a
list. of the more commonty used fungicides and insecticides for the
contral of disease or insecl cnemies of the potale plant and tuber.
1t has been shown, in the chapter on diseases, thal cerluin fungous
pests attack hoth plant and tuber; that others attack only the foli-
age, or only the tuber; that smme are coniralled by spraying the
phants, and others by ireating the seed.  In the ease of insect pests,
it has been noted thal some ave controlled by poisons; others by
contact insecticides; some by poisonous gases; and still others by
what we call repellenis; as, for exumple, the presence of a good
coating of Bordeaux mixture over the surface of the leaves of a
polalo plant serves as a more ot less effective repellent against the
attacks of the flea heetle and the potato leafhopper.

Group Classification of Fungicides and Insecticides.—For
the sake of convenience in discussion, the fungicides and insecticides
have heen grouped according to their uses.

l Bordeaux mixture

Rordcaux paste

] Dry Bordeausx
Pyrox

Foliage discascs

Fungicides
controlling
Corrosive sublinate

Tuber diseases 5 A
Formalin solution
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Parls green

Arsenate of lead

Caletum arsenate
Leaf-chewing inseets | Arsenoils

Arsenite of zine

o Pyiox
Insecticides Bug-death
controlling

Nicoline sulphate

Kerosene emulsion
Whale-oil soap

sucking inseets

‘Tuber-eating iusecls % Carbou bisulphide

s, we bave Tungicides voutrolling foliage :liseases, and those
thal coutrel certain discases aflecting the tnbers, L a stmitar
manner, {here are insectivides that conirol leaf-eating insects;
others chat control sucking insects, ete.

Fungicides Controlling Foliage Discases.—In the disvnssian
of the lungicides controlling folirge diseases, il is proposed to
devote the major portion of it to Bordeany mixture, because it is
lielieved to be the most important fungicide vel available for the
control ol the early and late blight.

Bordeaux Mixture.—The history of the origio of this fungicide
is rather interesting in that it may be vegarded a¢ of accidental
ovcurrenve.  The discovery that milk af Time, to whiclt a copper
salt had been added, possessed fungicidul praperties was the result
of an attempt on the part of vertain viveyvardists in the vicinity
of Margaux, St. Julian, and Pauillae, Franee, to deter travellers
in that region from molesting the [ruit in {he vinevards bordering
the public highways. The salt of copper was added to the lime
lo give it the appearance of a poironous compound, It was noted
in 1882, during a severe epideinic of ithe downy mildew of the grape,
that 1he ioliage of the vines to whivh the aliove mixture had been
applied remained green and healthy, while the leaves on adjacent
vines mot sprayed, or those that had received au application of
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milk of lime alone, were destroyed Ly the mildew. In 1883
Millardet,” as a result of experimental studies, published an article
in whith he gave the following divections for preparing the mix-
ture, which was then known under the name of “bouillie lordelaize,”
“In 100 litres of water (2042 gallous} dissolve 3 kilos (17.6
poutnds) of commercial sulfate of copper. In 30 litres of water
{7.43 gallons ) slake 15 kilos (33.1 pounds} of quicklime. Add the
milk of lime to the copper sulfate solution and stir it well.”  This
mixture, in the absence of spray eqripment such as we wow have,
was applicd to the foliage by means of a small whisk broom.
Such was the origin of the fungicide now so widely known as
Bordeaux mixture. "The name it now bears must have soon re-
placed that of “bouillic hordelaixe” as il was known in this country
as Bordeaux mixture iu 1889, The formula in general use in
1889 and 1890 called for 6 ponnds of copper snlfate and -
quicklime to 22 gallons of water. DBordeaux mixture of this com-
position was made by the wriler wnd applied to potato plants with
a watering can in 18590, A single applieation of this mixture. in
the latter part of the growing seusow, was sufficdent to thoroughly
protect potate foliage against a severe epidemie of Iate blight,
which conpletely rle._tro,}ed unsprayed plants.

The present standard Bordeaux mixtnre formula for potatoes is
known as the 5-3-30¢ that is, 5 pounds copper snlphate, 3 pounds
lime and 50 gallons of water. In regions where late Blight is of
infrequent ocenrrence, or in seazons when the climntic conditions
are unfavorable to its development, a 4-4-50 Bordeaux will give
satisfactory results. Tn fact, some pathologists now faver ihe
weaker mixture, but it is believed that material of this strength will
uat 50 elTeLn\'Ll\ control late blight as will the 5-5-50 formeln,

Prepatation of Bordeaux Mixture— Although the pre]nrat:on
of Bordeanx mixture is comparatively s1mpIe, it is surprising how
often it is improperly made; this, too. in spite of the fact that
praciically every Experiment Station and farm paper in the country
has published detniled instructions as to how it should he made.
The reason for this failure to ohserve the preseribed rules is, we
believe, due to a lack of appreciation of the fact that good, bad and
indiifferent Bordeaux mixture can he munuiactured from the came
ingredients. .\ thorough understunding of what coustitutes good
]Snrﬂﬂu\ mixtere, and what details are nece ary to oh&er\e in
order fo sceure it, is the first essentisl to suecess. A good Bordeavx
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mixture is one in which the precipitate formed by the copper salt
and the time is in a very finely divided or flocculent condition,
The question may be asked: What has the fineness of the precipi-
tate got to do with the guality of the Bordeaux mixture? The
answer is that the more finely divided the particles constituting
the precipitate, the longer will they remzin in suspension in the
liquid, and the more cvenly and more completely will they cover
the foliage of the potato plant. A bad Bordeaux mixture is one
in which the precipitate is in the form of coarse particles which
quickly settle to the hottowm of the spray tank, unless the material
is kept in a conslant stale of agitation, and whiclt has a tendeney
to clog the nozzles and to spread unevenly over the surface of
the leaves.

Three Steps in Making Bordeaux.—7The next problem con-
fronting we is, how to make good Bordeaux mixture. Practically
all directions that have been published concernivg the muking of
Bordeaux mixture, if adhered to ¢losely, will insure a good Bordeaux
mixvture. Let us see what the successive steps are in the manu-
facture of Bordeaux mixture. (1) In the first place, we are
instructed to weigh out 5 pounds of copper sulphate, if a 50-gallon
spray tank is to be used, or 10 pounds if a 100-gallon spray tank
is available. The crystalline copper sulphale, or hlue vitriol as it
is often called, is to be dissolved in waler, say 20 gallons, in a
wooden vessel; an earthen vessel may be used, but never a metal
one as the copper corrodes the metal. The crystals may he more
quickly brought into solution by using a small volume of hot waler,
ar by enelosing them in a coarse sack or piece of cheesecloth and
suspending them in the upper surface of the water. (2) Weigh
out an equal quantity of quicklime or slightly move of the hy-
drated lime, and slake it in a separate vessel, using just enongh
water to make a thick paste when slaked; then add sufticient water
to make 20 gallons. (3} The copper sulphate solution and the
milk of lime should then ke simultaneonsly poured together in a
third vessel, thoroughly stirred and made up to volume (¥ig. 184),
in this case to 50 gallons. The finenass of the precipitate is directly
dependent upon diluting the two ingredients, then pouring them
together at about the same rate into a third vessel and ihoroughly
stirring the mixture.

Bad Bordeaux mixture or one in which the precipitale is
in the form of course particles, is the direct result of pouring the
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two ingredients together in a concentraled form, or by pouring the
one into the other without proper dilulion. The worst mixture
seems to result from ponring the undiluted copper solution into
the milk of lime. Many growers make a practice of putting the
concentrated copper solution into the spray tank and then adding
the milk of lime to it, after which they add the necessary water
to bring it up o the required volume. This is a had practice and
should be unenuivocally condemned. Tractically all improperly

TN -
_‘\v“ll W VLR \

Pm 184 —Bordenux mixture is made hv mskm: Lhc two stock sotutlons scparately
aml then pouring the two tagether as shown. |UL 8. Dept. of Agriculture.)
made Bordeaux mixture is the result of an attempt on the part of
the grower to economize on equipment, as, for example, a few
50-gallon harrels. 1t is believed that, even from the labor-saving
standpoint, this is a false economy; and there certainly can be no
question abont the wisdom of such a procedure when it results in the
manufactnre of inferior mixtnre. The object of iniroducring the
above discussion iz not for the purpose of decrying labor-saving
methods, or the desirability of eliminating all uunecessary equip-
ment, but rather to remind (hose swho are disposed to adopt
shortcats that there is such a thing s a wasteful economy, a saving
of pennies at the expense of dollars, which resnlts in loss rather
than in gain, The operator should believe fully in the adoption
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of all methods that make for the elimination of waste effort. and
which, at the same time, produces a high grade Bordeaux mixture.

System in the Work.—Cne of the most efficient lahor-saving
devices in the manufacture of Bovdeanx mixtwre is that of the
spray mixing platform, and the stock solution barrels. The fol-
lowing description is one which the wriler prepared for the
Severndeenth Annual Report of the Vermont Agricultural Ereperi-
mient Stution for the vears 1903-04, p. 440-442:

—~Rpray mixing platiorn at the Vermnnt Experiment Station showing cpera-
! pray bareel, Barrels i rear of upber platiorm contain the stork solutwns,
thase in the front are the dilutinu barrels while the noe with the cteairer is the nuxing barred.

“I'be Tiorticultural department has devoted considerahle attention. dur-
ing the past iwo seasous, to simplifying the labor of making Berdeaux
mixinre, Two objects were in view: {1} To avoid lifting, so far as
practicable. (2} To promote the formation of a fine precipitate, and, there-
tare, of & perfeet mixture.

“A Gravity System.—To obviate the necessity of lifting the mixture,
when filling the spray pwmnp barrel, a leian-to shed was used Lo serve the
purpose of a tempuorary support to a two-tier stage or platform, (Fig. 185).
On the upper platforn were disposed the barrels, which were intended for
stock salutiens of Time and copper sulfate, and, also, those in which these
solutions were to he diluted, preparatory to mixing in the third vessel on
the platform betow. These ditution vessels w provided with roud
fancets which were bronghi sntliciently close together to aliow the liqu

id,
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Howing from hoth at the same time, to e canght in a spout which empticd
inta the Darrel on the lower level. The two sclutions, simaltancously
flowing into this gpout, form Bordeaux mixture during their flow rloug
ihe zpout; ile precipitate, being extremely fine, passes through the
cheesecloth strainer stretched over the top of the harrel. The conlenis
of the mixing vessels were, in tmin, transferred to the xpray tank through
a pipe, connecled with the lower pari of the barrel aud extending, at right
angles to it, over the spray taunk, and being directed into it by means of o
short ell, The flmw of the Bordeaux mixtare throwgh the pipe was con-
trolled by means of a brass valve, In this way, a pervicel mixture is

\/T\ i

-«

Fra, 186 —A ;pray mixi latform and cnuipment used by the Y. =, Dent. of Aguri-
a.

culture at Ll nuenye Falls

I3 Y. The only lifting neccssacy with this outfit waw that invelved
in traneferring the ytock s

ons tv Lhe mixing barrels,

ulitained, sinee the reaction takes place in the short spout and on ile
strainer, and is continued in the mixing barrel and in itz transfer from it
to the spray tank, wheve it passes through a brass strainer hefore flowing
into the sprayer (Fig. 185). Where Rowing water i3 avuilable, the
only lifting involved with snch a platform and supply of barrels is that
of transferring the necessary volume of the stock soluiions to the ditution
barrels: the renmaining operations Leing all accomplished by gravity, except
that the water nsed for diluting the stork solitions, flows into them under
pressure,  On a mixing platform, constructed at a later date, the water
supply was obtained Ly gravity from a storage tank mounted on an
upper bench of the platform. The storage tank, in this cave, was filled
from a well beneath by a power pump (Fig. 186).
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“Stock Solutions.—3Much valualle thoe may he saved by maintaining
a canstant supply of stock solutions on hand. Siock solwiivns are highly
coneentrated solutions of copper sulfate und lime kept in separate vessels.
They are nsually made so {hat each gallon of tlhe solution represents a
pound of the ingredient af which they are composed ; hence, if otie wishes to
make up 30 gallons of Bordeaux mixture, be iakes 5 gallons from each
slock vessel and pours them into the dilution larrels this will represent
the amounts called for in 1he 5-3-530 Jormmla, Stock solutions may be
made that represcnt 2 pounds of copper sulfate or lime per gailon, or in
the rase of Lhe ecopper sulfute, one muy muke what is known as a suturaled
solutior, that {s, ene to which an excess of the copper salt has been added.
A mallon of sueh a rolution ts said (o conluin somewhat less than three
pounds of the copper salt. Owing to the faet that a gullon of the sadurated
solution represeuts two and a fractional part of 2 pound, and therefore
is less eastly measured oul, it is not recommended. A saturated stock
solution has one advantage over an unsaturated one in that it is not
necessary to account for the motsture lost through evaporation. as is the
cave with the ladter. Loxses avewrring in the less concentrated stock so-
Iutions may he rectified by marking the hetybi of the solution in the Larrel
when through spraying, and lringing it up to this mark when spraying iy
resumed.  Rtock solution: miay Le kept almost indefinitely, hut it is never
advisalle to hold over unured Lordeaux mixture; it should always he
freshly prepared. Another preeaution io be observed is 1o always thor-
oughly stir up ibe stoek solutionsg befors measuring out the qn
required in amaking o iresh tot of Bordeaus mixture. This precantio
especially pertinent in the case of the lite, as severe barning of the foliaye
is certain o result if only the clear limeavater Tpnid s Taken to make
Bordeaux mixlure.”

Application of Bordeaux Mixture.—Muximum results {rom
properly made Bordeaux mixtuee can only be obtained under the
following conditions :

1. Its application al the proper lime.

. Itz applieation uncer sufficient pressure and through properly
construeted spray nozzles, so as to give a fine, even distribution of
the spray material,

3. Applications sufficiently often fo keep the new foltage thor-
oughly covered.

4. Use poizon with the mixture when it is desired as an insecti-
cvide as well as a Tungicide.

1 is diffieult to Jay down any fixed mles as to the proper time
Lo spray except in a rather generai way. TIn localities where late
blight is common and uwsually prevalent, it is a good praciice to
hegin spraying as soon a5 the plants are from § to 10 inches high,
This is neually sufficiently early to arrest the developmeut of early
blight and to afford some measure of protection against flea beetle
injury by serving as a repellent.  Subscquent spraying should he
frequent cnough to keep the new growth well covered with the
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fungicide. When {he weather is dry and hot, the sprayings may
be less frequently made than when the opposite conditions prevail.

Bordeaux Paste.—Borideanx pasie is a commercial Bordeanx
mixtore product {from which the excess moisture has been removed ;
it is offered ta the trade in various sized puckages up to a large sized
keg.  All that is necessary to convert it into a Bordeanx mixture
is to 2dd the required amount of water. Tt is not as effivient in the
prevention of late blight as is fresh, home-made Bordeanx mixture
when properly made. This iz largely due to the fact that the
Bordeaux paste forns a voarser precipitate, and consequently gives
mucl the same result as the poorly made Bordennx mixtures previ-
ously deseribed.

Dry Bordeaux contains the copper sulfate and lime in a dry,
powdered form, and is intended to be applied as a dust. Bird*
recommends the Sollowing method of prevaring dry or powdered
Bordeanx, TNissolve 10 pounds of vapper solfate in 4 gallons
of hot water. Slake 3 nounds of quicklime in & gallons of water.
Slake remaining lime (full barrel minus the 5 pounds) fo a per-
fectly dry dust. Pour the copper and the milk of lime solutious
togetlier, simultaneously, inte a third vessel, aud stir until no
greenish streaks appear; then distribule the mixinre over the lime
dust and wix with a rake. While still comewhat damp, rub it
through a steve and spread out to dry. This requires a day or
two, after which the mixture will keep indefinitely. "These quau-
tities make abouot 200 pounds of powder.

Commercially prepared Bordeaux powder is a regular article
of rommerce, but as yet it has not come into mmeh favor in
potato spraying. This statement should not, however, be waken
as a final verdict in vegard to the use of Bordenux powder as a
fungivide for the potato erop.  The constant improvement that is
being made in dust spray equipment has made these [ungicides
much more effective in the cortrol of plant diseases, Dust sprays
adhere best when applied in the early morning or Jate eveniug,
when the folinge is moist with dew,

Pyrox is a propriclary compound possessing both fungicidal
and insecticidal properties. It is a more expensive {ungicide than
Bordeaux mixture, and does not give quile as good results as the
fresh, properly prepared, home-made Bordeaus. The heavier initial
rost of Pyrox is, to some exient, offsel by the luct that it is
immediately available for nse upon the addition of the required
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volume of water, and. iu addition, contains suifficiout poison lo serve
as an insecticide. Use at the rate of 10 pounds to 50 gallons
of water,

Bug-Death.—The manufacturers of bug-death claim that it is
an eflective fungicidal and insecticidal eompound: but wherever
it has been carefully tested it has not fully protected the foliage
from late blight, in fact it only gave slight protection. When used
liberally, il does control leaf-eating insects, 1t is too expensive
to use as an insecticide, at least in commereial ficlds.

Fungicides Controlling Tuber Diseases.—It is realized that
this caption is rather misleading since there are tuber diseases
that caunot be coutrolled by fungicides. It is hoped, however,
that its uge in this conuection may he justified on the basis of
conformity to the other terms employed ; as, for example, fungicides
are employed as disinfectants, their function being to destroy
the fungous organisms causing common seab, and the black scurf
or rhizoctonia; also in destroy other spores, particularly those of
blackleg, which mauy be lodged on the outer surface of the tuber,
The function of these fungicides ceases with the destruetion of such
organisms as have heen meniioned, which oceur ou the seed tuber
itsetf. If the disinfected tubers ave planted in soil free from the
organisms of common seab or of rhizoctonia, the resultant crop of
tubers should le free from these two diseases: but if the soil i
infocted, the new tubers are alse likely to be mfectedl.  Treatment
of the seed Lubers, therefore, shmply destroys the organisms of these
diseases upon the surfuce of the tuber. Tt iz a guarantee of a
clean crop only when the land in which they are grown is free
from infection.

Corrosive Sublimate Treatment.—Corrosive sublimaie was
the first {ungicide to be successfully employed in the disinfection
of seed potatoes of the disease known as the common scab. It was
first successfully employed by Dr. H. L. Bolley, of the North
Dakota Experiment Station, when counected with the Tndiana
Experiment Station in the late eighties.

The formula recommended for polata scib and rhizoetonia
disinfection is as follows: Dissolve 4 ounces of corrosive sublimate
{Mercurie chloride, TTg CL,) in a small quantity of hot water in an
earthen, porcelain or wooden vessel and dilute to 30 gullons of
water. TTol water is suggested as a solvent, because mercurie
chloride dissolves very slowly in cold water. In many instanees
the indilTerent results that have beeu secured from corrosive subli-



FORAALIN TREATMENT 333

mate treatment have been due to the fact that ihe crystals or
powder have not goue inlo solution, hence it was too weak Lo he
effective.  Be sure that the material all goes into solution, The
guickesl way to dissolve it i3 to place the porvelain vessel containing
the crystals and the water over a free flame or an a hot stove,
and let it come to a boil.

In the use of corrosive sublimate it should be remembered that
the substance is a deadly poison. Lvery vessel, therelore, with
which the solution has come in contact should be thoroughly
cleansedl before nsing it for other purposes, and every precaution
should he taken to prevent accidents through the dvinking of the
solution by farm avimals. All discarded material should he so
isposed of as to quickly disappear in the ground.  An ownee of
prevention is hetter than a pound of cure.

The period of treatment of the seed tubers {u the corrosive
sublimate solution varies with the condition of the seed. 1 the
seed stock is free from the sclerotia or resting hoedtes of rhizoctonia
aud comparatively free from common scab, an immersion of
one-half hour will be sufficiet.  Tf the tnbers are badly germinated,
the period of treatment shouid be cut down to a half hour to avoid
seripns injury to the new sprouts. Where fhere is considerable
rhizoctonia infection aud the tnbers are dormant, a treatment of
one and one-half to two hours is advisable. s soan as the tubers
are treated they should at ance be spread out to-dry. Tt is always
advisahle to treat seed stock before cutling it.

Recent investigations have shown that the strength of corrosive
sublimate rapidly decreases with each lot of treated seed, 1t is
now suggested that not more than three lots be freated in the same
solution without reinforcing or renewing it {Figs. 187 and 188),

Formalin Treatment.—Formalin is a trade name applied to
a 10 per cent solution of formaldehyde gas. It is a non-poisonous,
enforless liquid, much more eusily liandled than corresive sallimate
and practically as effective in combating scab: but it does not seem
to have the same penetrative power as corrosive sulilimate when it
comes to destroying the resting felt-like Dodies (sclerotia}
of rhizoctonia.

It was first employed as a remedy for potate scab by Dr. J. (',
Arthur, botanist of the Indiana Bxperimeni Station. The aclual
experimental studies delermining the hest strength of solution to
use, and the most satisfactory period of treatment were worked
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out by the writer, under the direction of Dr. Arthur, during the
winter of 1895-96,> Radly scabbed tubers were treated in formalin
solutions of 1 to 200, 1 to 400, and 1 to 800 strengths and the
tubers grown in sterilized soil in a small greenhouse connected with
the botanical lahoratory, The 1 to 200 strength was the only
one ihat gave elean progeny. The formula now used, 1 pint to 30
gallons of water, is approximately 1 Lo 240,

Period of Treatment—The period of treatment usually recom-
mended is one and one-half to two hours; but recent studies have
demonstrated that a much ¢horter period, one-half to one hour, is

Fia. 187, —Treating seed potatoes s/ith eorrosive sublimate solution, The use of the
slat ceate a5 & receptacle is & time suving Dropusition buenuse the potitoes will dry vifin the
crates after their removal from the solution, It also prevents re-infection throush their
comuing in contact with an unclean package. Courtesy of Daniel 2ean, Nichols, N. Y.

satisfactory. The shorter period should be used when the tubers
to be treated are germinated. When they are dormant and have
much scab or rhizoctonia infection, immerse the seed from one
and one-half to twe hours. After treating the tubers spread them
out to dry.

Insccticides Controlling Leaf-chewing Potato Pests.—It is
well known to every potato grower that the leaf-chewing insects
are more easily controlled by insecticides than the sacking insects.
This iz duc to the fact that they are readily destroyed by the
application of poisonvus subslances Lo the foliage, Arsenical poi-
sous are chiefly employed in the coutrol of leaf-chewing insects. The
poisons most commouly employed are laris green, arsenate of lead,
arsenolds, calelum arsenate, arsenite of zine, pyrox and bug-death.

Paris Green.—The insecticide so widely known under the name
of Paris green is a precipitate of white arsenic and acetate of
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capper {verdigris}. It may be prepared by making a boiling hot
solution of cach ol these two substances in separate vessels, and
then pouring them together, whereupon the substance we know as
Paris green is precipitated in the form of a very fine, clear, green
powder. Its value as an insecticide is due to iis arsenical content.
Nearly all of the arsenie ji contains is insoluble in water. Paris
green muy be applied as a liquid or a dust spray (Fig, 189). When
applied as a liquid spray, it should be used in connection with

. 188.—TrenOng seed potatots on a Jarge acale in A cocrosive sublimate solution,

Fi
Tank filled with 1G5-pound wucks of potatees.  Ln this rase heavy Lfting is uvoided by use
of pulley blocks. 1Mat{orm st rear of tauk 18 used 0a a draining buard when sscka are remaoved.
Caribouy, Me., 1974,

milk of lime equal to 2 ponnds of lime to 50 gallons of water,
or in Bordeaux mixture to guard against injury to the foliage from
the slight amount of free arsenious acid that may be present. It
shonld be used at the rale of 8 ounces to 30 gallons of water,
If the insects are abundant and the poison can be added to Bordeanx
mixture, it may be used at the rute of a pound to 50 gallons, withont
risk of injury to the foliage.

The dry powder is most conveniently brought into suspen-
sion in water by first making a paste of the DParis green. This is
very quickly accomplished by placing it in a small vessel, and
adding just enough water to thoronghly meisten the whole mass.
Through constant stirring it is soon brought into the condition
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of a paste, in which state it readily mixes with water, When used
as a dugt spray, it should be mixed with some nentral substance,
such as atr-slaked lime, land plaster or any other powdered niaterial
which will act as 2 carrier of the poison. There is no generally
accepted formula concerning the rate of dilution of the dry form;
in fact, the recommended rates vary from 1 pound of Paris green
in 19 pounds of the diluent to 1 pound in 99 pounds—with

I

F1a, 180.—Applying a dast spray of Paris green and air-slaked lime to the young
putato plAnt3 to protect then against the ravages of the Coloradu potato bectle or the flea
Dectle, either ar both of which may cause ser:ous injury to the plants just after they appear
above ground,
all the intermediate strengths. Very good results have been ob-
tained when diluted to 1 im 30 parts. Ocecasionally, growers are
found who apply dry Paris green without diluting it. In such
cases, it is applied with hand atomizers which deliver a very fine
dust. Tt has been used in this way at the rate of from 5 to 6
pounds per acre with but glight injury to the foliage, Such prac-
tice is both wasteful of the insecticide and dangerous to the health

. of the plant, and should never be recommended. Diluted with
lime or other carrier and applied with a dust spray gun, when the
foliage is moistened with dew in the early morning or late even-
ing, it adheres well to the foliage, and is eflective in destroying
the leaf-chewing tnsects, .
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Arsenate of lead is a precipitate forraed by the admixture
ol sotutious of arsenate ol sodw and acetate of lead.  Forbush and
Fernald® published the following statement concerning arsenate
of lead:

“Although nearly afl poisons knowr 1o us which can lLe used as
inzecticides have been experimented with during the past five years, in
the hope that something would be found which would prove fatal to the
ayvpsy math, only one which is wmore elfeetive than Parts green has heen
diseoversd, Lhis is arsenate of lond, a poison slower in its action than the
other, but which lias three (11~:,mcu nd\nmagO\ (1) Tt ean Le used at any
(]'E'-lred steength without serious hujury to the foltage, (2) 1t is visible
\\lwu'\or need, ns it forms a whitish coating on e Jeaves, (35 Tt has
adhesive qu'llmoa given it probably hy the acetate of lead, and therefcrr
vemains on the tenves for a nmeh longer period than Paris green’’

o

The formula used by the cammission in making their arsenate
of lead consisted of 30 parts of arsenate of soda andl 70 parts
of avetate of lend, Ternald further snggests that it may be pre-
pared in the proportion of 11 ounces of avetate of lead to 4 ounces
of arsenate of sodi. Both substances are bronght into solution in
separate vessels, nnd then poured slowly togetlier into a third, the
precipitate thus formad leing the arscuate of lead.

Arsenale of lead is now commouly offered fo the trade in the
paste and in the dry or powder form. 'The paste is a little more
eonvenient to nse, as it is readily diluted with water to the desired
strength, Tts selling price per pound is less than the dry form,
hul a much greater amount must be used in order to secure the
same  effectiveness, which makes it, iu reality, somewhat more
expensive than the powder form.

Tn order to he effective against potato inseets, arsenate of lemd
paste must be used at the rate of 3 to 5 pounds in 50 gallons of
water. In the dry form, 2 to 3 pounds is suflicient.

The difficulty of mixing the dry arsenate of lead with waler
may be overcome by wetting the mass,  Then stir into a thick paste
hefore diluting.

Calcium Arsenate,—This relatively new arsenical insccticide
is being used as a substitute for arsenate of lead or Paris green
to control the potato beetle, The manufacturers claim that it
contains more arsenic than the arsenale of lead powder, and that.
tn consequence, three-quarters of a pound of it is equal to one pound
of the arsenate of lend powder. When used alone as a liquid spray,

it is recommended that an equal amonnt of hydrated lime be used
22
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with it. TUse at rate of one and one-half to ftwo and one-half
pounds to 50 gallons of water or Bordeaux mixture.

Arsenoids.—In some seclions of the country and parricularly
in Aroocstook County, Maine, arsenoids have been used very exten-
sively in vombating the potato heetle. There have been offered
o the trade, at various times, preparations known as white arsenoid,
pink arsenoid, green arsenoid, etc. Morse® describes these arsen-
oids as follows:

“White nrsenoid was suppesed to he barium artsenite, hut all of its
arsenjous acid was free, so ihat it was no hetter ithan white arsenie
diluted with baryla. Pink arsenoid i= arsenite {not arsenate] of lead.

The green arsenoid or arsenite of copper, il pure, would carry about 53
per cent of combined arseniums oxide.”™

Other arsenoids under humbers 2, 3, 4 and 5 are discussed,
and the author summarizes the resulis of his experiments with
these insecticides in tle following statements:

*There way not much difference to be seen in the way the different
arsenoids acted. None of them, at the rate used, burned the foliage; and
ther all killed the insects practically as well as Paris green.  The arsenoids
are more bulky, and on this accuunt are mave readily kepl in suspension
thae Paris green,  The tield notes show the arsenoids Lo have been about as
ellective as Paris green, but nol so effective as arsenate of lead.”

Arsenite of zinc is a compound of zine and arsenic, and is
not so well known as the arsenate of lead, as it is a newer componnd.
It is one of the most effective inseciicides. 1t is a whitish precipi-
late or powder thal readily mixes with water, The adhesive
properties of arsenite of zinc are as good, if not better, than that
of the arseuate of lead. Lsed at the rute of 2 pounds to 100
gallons of water it has proven as effective as much larger amounts
of arsenate of lead, but it is somewhat more expensive per pound.
It is readily mixed with water, staye in suspencion well, and never
causes any burning of the foliage.

Pyrox.—As previously noted under fungicides, pyrox is a com-
bination fungicidal and insecticidal preparaiion, and should never
be used escept when intended to control fungous diseases as well
as insect pests.

Insecticides Controlling Sucking Insects.—Sucking insects
are provided with a strong beak or proboscis which they insert
into the tissues of the plant and remove its juices. It is evident,
therefore, from the manner it which ihey secure their food supply,
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that arsenical poisons are uot effective agninst this class of insect
enemies of the potato. In order to successfully combat sucking
insects, it is vecessury to employ what are commenly known as
contact insccticides, that is, insecticides that will Kill by divect
contact through corrosive action, or through s volatile oil.  Vola-
tile ot} compounds are wuot ordinarily employed in spraying pota-
toes, hience they are not considered in the present discussion. The
commenly employed insecticides - .
are nicotine sulfaie or black-
leaf 40, keroseue ciunlsion, and
whale-oil =oap.

Black-leaf 40 is a proprie-
tary compound of nicotine sul-
fate, « powerful narcotic
poigon.  In color and general
plivsical properties it very much
resembles a low grade, Llack-
strap nwolasses. It may be used
at the rate of I pind to 50 gallons
of water. Ou account of the
ease with which black-leaf [0
can he prepared for use, it has
hecome a very popular iusecti-
cide for the control of the
potato aphisl aud other suck- Fto. 100.—A type of eprayer called
i“,ff insects. atomizer. (School and Home Gardening.)

Kerosene Emulsion.—\lthough kerosene emulsion is one of
the oklest of our home-nade coutact insecticides, it is not very
generally employed. ‘This, T believe, is duc {o the difficnlty that
most people encounter in the preparation of an emulsion from
which the oil does not separate. Various formulas have heen
suggested from time to time for ils preparation. In general,
these formulas differ only in the quantity of soap to mse. TFor
example, “Cool’s hard soap emulsion” cafls for one-quarter of a
pnund of hard seap such as lIvory, Rabbitt, ete., Qissolved
in two querts of boiling water, to which iz added one pint of
%erosene oil.  The oil and soap solution is emulsified by purping
it back and forth with a hand pump while it is hot, until a
perfect emulsion is obtained. This emulsion is diluted with twice
its volume before using.
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The 1lubbard-Riley Nerosene Fmulsion calls for the follow-
ing anounts:

Hard 'soapl . [ L . ponnd
Kerosene, . ... .2 malions

Botling soft water 1 zallon

This formula is prepaved in the same way as the Cook formula.
In the matter of dilution, however. the recommemlations are
different; this slock solution ghould bLe diluted with Sfrom 4 to
20 parts of water.  The latter dilution should be used in spragivg
polato plants,

Fia. 191.—A bucket Fic, 172, —Knapsark Sprayer. carried

epraycrbor verysmullputch- on back of the operarar. (Fighes of the
eq  (Fightsof the Farmer.) Farmes.)

dritton® recommenids a sl dilterent formmla which he elaims
gave better results thun those ordinarily nsed.  This formula valls
for =emewhat larger amounts of soap and kevosene:

Laundry soap fabout 310 ounces) eakes
Kernsene. ., .. eallons
fater........ .. PSSO REELEEERE. . . . 2 mullons

Fmulsily as previously divected and dilote eight {imes. prac
tically a A0-gallon larrel. Britton says: “All the aphids hit by
the spray were killed withaul intjury to the plants.”

Whale-o0il Soap.—The vatue of whale-oil soap az an insecticide
for sucking insects has long leen recognized. Tt is effoclive
againgt plant lice when used at the rate af one ponnd ta 10
callons of water, The soap shonld he shaved joto dhin slives,
dissolved in a smalt volume of hoiling hot water, aud then diluted
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to the vequired strength. Whale-si! sonp may alto he nsed in
place of havd =paps in making keroseue emulsion,

Suggestions for Spraying Aphids.—The value of auy of ile
above spray materialy i the control of sucking insects is dirvectly
dependent upon the thoroughness with which it is applied. This
statement is particulacly irue with the potato aphid whicl, as »
rule, feeds apon the under surface of the leaf, oftentimes causing
it to roll downward and inward, The spray material nst be so
directed as to veach and cover the under
surfaces of the leaves. This ean be most
conveniently aceomplished, when the
plants are large. by cuspending a rod or
other device beneath but slightly in ad-
vance of the spray nozzles, and safficiently
low 10 drag the tops overy this expoces
the Jower surfive of (he leaves lo the
spray material, provided the nozzles are
properly adjusted. Tnjury ta the vives,
from lbeing dragged over in this manner,
may be minimized by slipping a slightly
larger pipe aver the suspended rod, so as
ta permit & revolving motion as the plants
ure benl over.

Insecticides Controlling Tuber-eat-
ing Insects.—The anly insect pest of the
tuber that can be destroyed by a gaseous
compound is the potaie tuber uoth. Eorayer 1
e ae neerd 25 the knapsack type.
I'reatment can ouly be applied when the
crop is in storaze, and the storage house or room is sufliciently tight
to hold gas for 2 reasonably long peviod. The substance used is
a colorless liquid known as earbon bisulfide. Graf® recommends
the following dosuge: two pounds of carbon bisulfide to each
1,000 cubic [eet of air space; expose to fumes for 48 hours.
(iraf says thal at this strength the larvee and adults and praciically
ull the pupe and eggs are killed, Tf the tubers are noliceably
infested, ihe fumigation should he repeated in a week, if in
summer, or in two weeks in winter, Tt is suggested that the
Jiquid should be placed in shatlow tin pans above the material
te be treated, ne the gas iz heavier than air. Carbon hisulfide gas
tx a highly explosive compound when mixed witle air, therefore,
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care shoulll be exercised nat to have it come in eontact with a Hame
or spark.

Resultant Benefits from Fungicides and Insecticides.—The
resultant benefits from the use of fungicides or insecticides have,
so far as we are aware, only heen determined in the case of the
late Llight. 1t is obvious, of counrse, that equally striking data
might be collated with reference to the injury caused by insects,
and particularly so by the potato Leetle, Yo fact, it is conceivable

L l!l-i.—ls;.rrc!_s{'ruy pumnp mounted ‘vn band cace. Faicly efficient sprayer for
relatively sinall commerciul arens.
that the crop might be entirely «estroyed, so far as the produetion
of marketable lubers ave concerned, if not protected irom the
ravages of insect pesis by some arsenical application.

The most interesting data upon this subject are those published
by Lutwan” in which the author discusses the results of 20
years of spraying with Pordeanx mixture, applied to late matur-
ing varieties of potatoes, for the contrel of hate blight, by his pre-
decessors in the work., These resulls, as summarized on page 247,
represent gaing from the use of Bordeaux mixture, ranging from
32 bushels per aere in 1906, to 224 bushels per acre in 1893.
The total average vield per acre from the sprayed plants for the
20 vears was 268 bushels per acre, and 163 from the unsprayed
mants, a gain of 105 hushels per acre or 64 per cent,
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At the New York State Experiment Station in a ten-year
- spraying test, 1902 to 1911 inclusive, at Geneva, and Riverhend,
L. 1., the following average increases from 3 and 5 to 7 sprayings
were obtained : Geneva, N. Y., 3 sprayings resulted iu an increase
over unsprayed plants of G0 bushels per acre; 5 to ¥ sprayings 97.5
bushels; Riverhead, 3 sprayings 25 lmshels, 5 to 7 sprayings
45,7 bushels,

Many other inslances might be cited where much larger gains
from spraying were obtained. One of the most striking examples

Ft. 105.—The sprayer in operation. When the plants are full grown the spray
boom should be raiaed high voough to permit of a wide and even distribution of the
Apray waterisl. Presgue lale, Me,
that has eome to the writer’s attention of beuefit derived from
thorough spraying with Bordeaux mixture on a commercial scale,
is reported by Deant for the years 1912, 1915 and 191%. These
were years in which severe epidemics of late blight rot oeccurred.
Tu these three seasons Dean sprayed his erop 14, § and 11 times,
respectively, and, as a result thereof, secured itwreases over un-
sprayed plants of 183, 200 and 213 bushels per acre. 1t should be
«nid that such increases are possible only where the spraying is
thoroughly done, und where cultural conditions are satisfactory to
the production of a large crop,

Spray Equipment.—The development of spray equipment has
practically kept pace with that of the chemist in the manufacture
of mew fungicides or insecticides. Broadly speaking, spray equip-
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ment may be roughly elassified under two heads, viz., liquid and
dust sprayers. Liguid spray cquipment miay i turn be divided
into hand, tractor, and gaseline-driven pumps. Hand equipwment
may consist of a hand atomizer, buckel pump, knapsack sprayer,

TFre. 1965.—A twao-horse traetion sprayer an opcratiun.  Courtesy o Bateman
Manutacturing Co.

TFra. 197. 8 Frny cutfit hanled hy horses, pump Ouéraled by 2 gasoline ongine

1nounted in front of epray tank. Courtesy of Bateman Mig,

auto-spray, and barrel-pump sprayers, Tlie traclor-driven sprityers
consist of onc- or two-horse machines of from 50 to over 100
¢allons capacity, the pump of which is operated by being geaved
to one or both wheels of the spray cart. Such machines. when
the valves are properly packed, are capable of developing from 125
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to 200 or more pounds of pressure. Gasoline-driven spray equip-
ment consists of spray machines hauled by horses or tractor wiih
gasoline-operated pump. With such machines it is possible to
develop from 200 to 300 pounds pressure per square inch.  Will
such a pressure and proper nozzes the liquid spray is hroken
into such fine particles that it resewmbles o fog or fine mist. When
applied in this manner, properly made spray materials are much
nmore effective in ihe coutrol of fungous or insect pests than with
o pressure of 753 lo 125 pounds.

Dust sprayers or blowers are receiving much move favorable
atteution at the present time than in the past.  ‘The manaefucturers

116. 195, —4 traction-power dust speay machine io action. Cowrteay of Niagare Spreyer Co.

of dust blowers are constautly perfecting their machines and we
may look forward to a much larger use of dust sprays in the future,

Kpray Equipment Clussification,
Liquid Spray Equipment
Hand-operated equipment Atomizer (Fig. 190)
Boeket pumps {Fig, 191}
Knapsack sprayers {Fig, 192)
Antospray tanks {(Fix 183)
Larrel pumps (Fig. 194}

Tractor-aperated equipment Iforse-drawn sprayers with pnmp eper-
‘;L'tj«gl by wheel gears (Firs. 195 and
6]

Gasoline-operated vquipment Fpray machine hanled Ly horses or trace

tor; pump operated by yasoline en-
gine (Fig. MW7)

Dust Spray Equipment

land-operated Atomizers
Blow wins
Bellows
Traclor-operated One- or fwo-horse tractor-driven dust

sprayvers {Fig. 198)
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FUNGICIDES AND INSECTICIDES

QUESTIONS ON THE TEXT

. How arc the fungicides and insccticides grouped?
. Give a list of the commonly used preparations for foliage diseases.
. What are the two commonly cmployed fungicides used for tuber

disinfection?

. What are some of the insceticides used for the control of leaf-chewing

ingects?

. What three insecticides are recommended for sucking insects?
. What is recommended for tuber.infesting insects?
. Give the sleps in discovery and development of Bordeaux mixture.

What is the present stundard formula for use on potatoes?
What constitutes a maood Bordeaux wmixture? A had Bordeanx mixture?

. Upon what does the fincness of the precipitate depend?

What happens when the milk of lime is added to a concentraterd
copper solution?

Tou what is improperly made Bordeaux mixture largely due?

What are the advantages of a convenient spray mixing platiorm?

What i3 meant by a gravity system of Bordeaux ml\m"" How does
it help?

What are stock solutions? Hew are they prepared?

In what way ean maximum results he obtained from a properly made
Bordeanx mixture?

. In loealities where late blight is cominon, when should spraying begin?
. Disenss Bordeanx paste and dry Bordeaux and their uses.

Compare Pyrox as a fungicide with Bordeanx mixture

. Is bug-death equal 1o Bordeaux mixture as a fungicide?
. What jungicides are employed in disinfecting seed potatnes?
2. Give formula for the preparation of the two solntions and the time

of immersion for black seurf.

23. Should the sced stock he treated hefore or after cutting?
. Compare leaf-chewing insects and sucking inscctz in their ease of

control,

. What is Paris green?
. How is it usually employed, and in what strength?
. When employed as a liquid sprag, what precantion should e observed

in order to avoid foliage injury?

24. Tlow may the dry powder be most readily mixed with water?

. Give directions for ixing and use as a dust.

. When is the best time to apply dnsi aprays?

. What ia arsenate of lead? How is it manufactnred?

. Conpare the powder and the paste forms, and give relative amounts

use,

to
. What is ealeiam arsenate, and how dees it compare in effeetivencss

with arsenate of lead?

. Compare the arsenoid insecticides with arsenate of lead in cffectiveness,
5. How does arsenite of zine compare in effectivencss with arsenate of lead ?
. How are sucKing insects controlled?

. What are the three commonly employed contact insecticides?

. What is hlack-leaf 407 How used?

. ITow is kerosene emulsion prepared?

. Of what value is whale-eil saap in vombaling sucking insects?

. Upon what does ibe value of contact insecticides largely depend?
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What resnits were secured at the Vermont Station from the nse of
Bordeaux mixture?

TWhat results were secured at the New York State Station?

What increases did Dean seeure from spraving?

How may liquid spray equipment he classified?

Dereribe each proup or elass of spray equipnent.

What 1ypes of dusi sprayers have we?

QUESTIONS AND EXERCISES SUGGESTED BY THE TEXT
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. Make a list of combined troubies for which we should use combined

sprays—insecticides and fangicides,

. Give the combined sprays lo use {n each case,
. Make a list of the diseases and insects which are lkely to give tronble

to local crops.

. Make a season’s spray calendar showing the troubles, remedies and

times for use in your region

. Inquire from local growers and determine the munbera of applications

of sprays jor the worst enemies,

. Make a Jocal study to determine the degree of effectiveness of varions

treatments and materials tried Ly growers.

. Make a collection of materials deseribed in this chapter,
. Make up usmall quantitics of stock solulions of Bordeanx.
. Make good Bordeaux, and had Bordeaux. Compare.
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CHADPTER XVI1II

INDUSTRIAL USES OF THE POTATO IN AMERICA
AND FOREIGN COUNTRIES

Tar value of any food erop for industrial purposes and par-
ticularly a perishable one, is largely determined hy the cheapness
of its produetion; its chemical composition ; the nunmber of valoable
constituents embodied in it; the ease with which these elements
may he converted into commercial preducts; and last, hut hy un
means least importaut, the market outlet for its produets,

Constituents of the Potato.—Chemical analysis of the polato
shows that it contains approximately 75 to 80 per cent of water,
11 to 20 per cent of starch (oceastonally this ameunt wmay reach
23 to 235 per cent), 1.5 to % per ceut of proteins, and 2 to 3 per
cent of fibre and mineral salts or ash.  [ts value, both as a food
and in the industries, is due ta its starch content.  Starch oeccurs
in many other erops besides the potato, of which the most intportaut
commercially arce corn, cassava, rice, sago. arrow-root. and wheat.

Potato Products.—Thus far, the chief manufactured products
consist of potato stareh, potato flour, dried or deliydrated potataes,
dextrine, glucose, dextrose or stareh sngar, aleohol and lactie acid.
There are, doubtless, other possible uses of potatoes.

The process of starch manufacture is a relatively simple oue
consisting of thoroughly washing the potatoes; grinding or grat-
ing them into a fize pulp; weshing the starch from the fibrous
material of the polato through fine sieves; collecting it in large
vais, where hy changes of water the impurities are separated irom
the starch. The starch cettles to the hottom of tle vat, from
whence, after the liquid has been deawn off, it is removed to the
drier and subjected to heated air until the moisture cantent is
reduced to about 18 per ceut.

The requirements for starch manufacture on a commereial
seale are au abundant supply of pure water, a cheap but commodi-
ous building, having a reasonable storage ecapacity, conveyors tn
convey the potatoes to the washer and grinder, sieves for separating
the fibrous parts from the starch, severa] settling tanks ef rather
large eapacity to purify the etareh, and a drier provided with sieam
or flue beat for drying the starch.

348
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The dried stateh may be marketed in 200-pound sacks or 500-
pound wooden casks,

Starch Yields.—The average yield of commercial starch from
eull potatoes in the linited States is approximately 15 per eeut
of the weight of tlie raw material, that is 15 pounds per hundred-
weight of potatoes, or 9 pounds per bushel.  The yield Irom good,
souwnd, well ripened tebees of varieties averaging 20 per cent ol
sarch is correspordingly greater,

Uses of Potato Starch.—The uses or commercial outlets for
potato starch, or in fact any stareh, way be roughly divided into
three elasses: (1) for edible purposes; (2) fov lanudry purposes;
(3) for manufacturing purposcs,

1. Starches are used for edible purposes in puddings. confection-
ery. mastry, and as a stiffener for ice cream, costard, pie fillings,
and in sausage and blood pudding wmaking.  Tor the last two
mentioned products potato starch is considered far superior to
ather starches, on aceount of its gyeater swell or exprnsive power,
awl the firmnesz that it imparts to the product. For the other
1urposes cornt starch is more largely used in this countvy, chiefly,
it is lelieved, on account of its cheapness; aud partially, no doubt,
due to the fact that the manufaeture of high prade potato starch
lus  not  herctofore heen seriously attempted by American
staveh manufacturers,

2. The wse of potato starch for laundey purposes way be re-
garded as practieally nil in this country. Imt it has a large use
in European countries.

3. The superiority of potato starch for certain manufacturing
purposes is clearly verognized.  The higher viseosity of properly
dried potato stareh makes it more desirable to use in the sizing
of high grade fabrics, In lower grade fabries its increased price
over that of cornstarch makes its use wore or less prohibitive.
It is generally admitted that polato starch wmakes the best grade
ol dextrine now produced.

Domestic Production of Potato Starch.—The inoxl important
use that has yet been made of the potato in this country, in an
industrial sense at least, is that of the mannfacture of starch. The
normal production of stareh approximates fram 20 to 23 millions
of ponuds.  Aecording to data published by the United States
Tarifl Commission ine 1919, the number of estublishments reporting
the manufacture ol starch had decreased fram 131 in 1904, to 110
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in 1909, and 82 in 1914. Dotato starch is largely manufactured
in Maine, Wisconsin, and Minnesota. Maine is said to produce
over 80 per cent of the total potato starch output of the United
States; and Arcostook County is the principal centre of
the industry,

The price paid for cull stock ranges from 23 to 75 cents a barrel
under nermal eonditions, with an average of about 45 to 50 cents
per barrel (165 pounds),

The following data for 1801, 1109 and 1914 are {rom figures
taken from the Ceusus of Manufacturers; while those for 1915-
1918 were compiled by the eornstarch producers, and taken from the
Textile Amertcan, December, 1918:

Priduction and value of potato starch awd cornstarch in the Uriled States.

Nuyrahet Potato atarch I Corustarell
Year ol -

et rics Pounds Viltue | Pounds Value
1904, | 131 | 27,709,400| $924,476 | 311,140,814 $ S,578,450
1909..| 110 |21,873415) S23,010 | 038 825,360 15,962,916
1014.. 82 23,540,472 715,006 ~ 374,247 697 13,784,654
1915. . 775,801,649
1916, I $68,016,578
1917.. 833,131,755
1918, ‘ 451,761,893

These figures indicate thal a liltle over three million bushels
of polaioes were used in the manufucture of slarch in 1904,
about two and three-quarter million in 1009, and somewhai less
than tlat amount in 1914, or less than one per cent of the total
crop in either of the three perfods. 1t is evident from these data
that even potato starch production furnishes but a relatively in-
significant outlet for the potato crop of this country. In order
to produce a stabilizing intluence upon the potate indusiry, indus-
irial outlets must be developed thai have the possibility of using
from 10 to 20 per cent of the crop,

Foreign Production of Potato Starch.—In Germany it is
claimed that 4 per cent of the total potato crop is used in the
manufacture of starch, While this does not scem large when think-
ing of it in terms of our domestic crop, it assumes a different.
value when considered on the basis of over a hillion and a half
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bushel crop; it means that it would require one-sixth of our crop
to offset the 4 per cent of the German crop. The following data

shows the production of German potato products in 1910-11:

German production of potato products, 1910-11.

Kinil of product quo%nng:' Yaluo

Fotato [ Wet stareh.......... . ..., 125,671,700 $ 1,424,192
St“mh'] Dry starch und potulo meal 183,019,708 $,447,310

Dry & wet washing sturch. . 7,948,905 61,380
BT AGESAEGME ... . ccouceaaciaiaae 35,277,592 168,266
Potato wmeal (lump)... 826,725 28,560
GlucoSe..covrinen-n. .. 21,340,400 330,018
Glucase sirup......... 124,332,355 3,104 472
Caramel,............. 9,673,123 307,734
Dextrine. . ...ooovnln 49,310,288 1,404,914
Soluble starch......... 3,602,006 107,100
Dried pulp (residwe)............o... 27,804,636 144,942
Wet and steamed pulp 513,556,940 212,205

TPatal ..............| 1272064498 $15,062,181

Irom Vierteljakrshofte Statistik des Deutschen Reicks, 111, p.114, Rorlin, 1914,

Starch Imports.—Irior o ile war, Germany and the Nether-
lawds supplied practically all of the starcl imported into the
United States, Fram 1009 to 1913, the imports averaged 13,730,665
pounds, valued at $375,56%7 ; and from 1911 to 1918, they averaged
15,143,578 pounds, valued at $704,712.  During the war, the
imports shifted from Germany aud the Netherlands to Japan aud
Canada.  Figures for 1817 and 1918 show that Japan’s exports
of potato starch to this country were 18,008,666 and 21,806,975
pounds respectively, with a valeation of §799,575 and $1,.104,131.
The total imports from all sources during these two years were
20,647,893, and 23,852,145 pounds, or an amouut in 1918 equal
to our total production of potato starch in 1914 Tt is clainel
that approximately 93 per cent of the stareh hnported into the
United States is potato starch.

Why Import Starch?—The question might well he raized as
ta the ecanomic reasons far the consmmption of foreign-made potato
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starch in this country, Tlere is but one logical reason—ibe
wncertaioty of a sufliciently large supply of clieap potatves each
seasou to make possible the profitable operationt here of a starch
factory. The only seasous in which, under normal conditions,
it is possible lo manufacture starch at a price sufficiently Tow 1o
keep out foreign-made starch are when there is an over-prosiuction ;
when late blight rot is prevalent in those sections where starch
factories are located; or when, from one cause or another, there is
an unusually large percentage of unsalable stock.  In seasons when
the erop is short, the only stock available is that which cannot be
disposed of for table purposes, European countries are able to
produce potatoes ar a sufficiently low coxt Lo permil {he starch
mavufacturers to buy table stock, at prices, that In this country
woulel mwean financial ruin 1o the growers.

POTATO FLOCR

The possibility of using potato flour as a partial substitute
for wheat tlour in bread making was forcibly brought to the at-
tention of the American housewife when the plea was made by the
T 8. Food Admiuvistration to conserve wheat flour by the nse
of substitntes, Unfortunately, the scarcity of potate flour and
its relatively high cost as compared with wheat flour, together with
unfamiliarity in its use, proved to be too great an obstrele to e
overcome in such a comparatively short period of time, 'The
interest awakened in its possibilities has not, however, subsided ax
will be noted uuder domestie production.

Potato Flour Manufacture.—In order to manufacture a high
grade potato flour it is necessary to use sound stock, Tt does not
follow, however, that it must necesearily he af No. 1 grade. In
fact, it has heen demonstrated within the past three years that it is
perfectly feasible to make a good quality potato flour frow sound
No. 2 and cull stock. In #eazons of over-produciion it offers an
cutlet for the snrplus table stock, therehy preventing a total Joss
to the grower.

The manufacture of potato flour requires a greater initial out-
lay for both equipment and building than that involved in the
production of starch. The cost of building and equipping what
is termed a single unit plant requires an initial expenditure of from
$20,000 to 930,000 or more, depending upon the character of the
huilding srected, and the amount of storage space prosided for the
raw material aud the manufactured product.
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The machinery consists of a washer, long conveyor, cooker, iwo
spital sevew couveyors, Haking wachine, blower, grinding mill,
and a bolter.

The first step in the manufacture of potato flour is tdentical
with that involved in making starcl, that is, the potatoes must be
thoroughly washed. After passing through the washer they are
carried by a belt eonveyor (o the steam autoelave or cooker, and il
an especially fine product is desired, women or girls are stutioned
along the conveyor to ent or remave all unsound or sunburned mate-
rial. In a medium-sized factory the steam cooker used has a load
capacity of from %50 {o 800 pounds of potatoes. At 10 degrees F,
il requires about fifteen minutes to cook the potatoes. The cooked
tubers pass from the cooked through a screw or ribbon conveyor
to & hopper above the drying cylinders and fraom thence they pass
throngh & set of rollers which ¢rushes and distributes them in an
cven, thin layer on the surface of the steam heated eylinder, which
in the course of a single revolntion removes most of the excess
moisture, and imparts enough heat to the potato to dissipate still
further moisture, The thin layer of potato is removed from the
vylinder by means of flexible knife blades. The dried flakes ave
removed from the flaker or drier by means of a screw conveyor
which breaks up the material, and it is then elevated to a bin above
the grinding mitl. The flakes are then ground and holted, and
the flour sacked.

The potato {lour thus secared by this process Is, in reality, a
cooked product. It embodies all of the chemical constituents of
the potato tuber, and thes retains all of the mineral salts, which
are generally regarded hy dietilians as being highly necessary to
the health of the body. Tn this conneetion, it is very desirable to
remember that, in the past, a large percentage of the potato flour
offered for sale in this country was reatly a potato siarch flour,
that is, starch re-ground and bolted. The legalily of such naming
has been questioned, and a raling rendered which mekes it a mis-
demeanor to hrand potato starch as potato flour. The justice of
suel a ruling is apparent to all.  Pofato starch flour is practically
pure starch. All the mineral salts and protein compounds were
lost in the manufacture of the starch; furthermore, it is not a
cooked product and, therefore, even though its composition was
identical, it would «till give different results when used for the

manufacture of Lread.
23
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Domestic Production.—I[Iud the question been asked prior
to the war, one would have been abliged 1o auswer that no genuine
potato flour was being made in the country. In 1818, however,
there were five potato flour factortes in operation having a com-
bined productiou of two and a hall million pounds. Tle cessation
of the war has in part, at least, removed the more urgent incentive
to develop a stalle potato flour industry. Three of the {ive facto-
ries operating in 1913 are controlled by a large corporation, with
suilicient available capital to enable them to epend considerable
sums in the education of the publie, and particularly the bakers,
regarding the value of potato flour in some {form in cur diet. The
following quotation is from an editorial iu the February, 1920,
issue of the DPotato Magazine, p. 20:

“The wanuiactnre of polalo dlonr in this couniry (United Siates)
is due to become an important factor in the potato industry. The Falk
Cumpnnv of Pittsburgh, owniung flont manufacturing plants in Miehigan,
e, Colorado, .\lumesom, Wisconsin and Tilaho, recently contractel
1 the growers in the vicinity of its Colorado plant {o deliver all of
their No. 2 polatoes to them for the next five years, TFor these No. 2's
and all odd sizes and shapes that will stay ou an inch and 2 quurter
mesh screen, the growers will receive 60 cenls per 100 ponnds, delivered
at the milloooo... L. . While establishing these mills in diifferent
cuinmercial potatu-producing sections, the company has not heen unmindful
of the necessity of ereating a market for their producl. It has issued
a anmber of attractive pf\mphlrm telling the hakers of the adventages of
HEE® G807 020 00 000000060 00 This has resulled in an excelleni sale for
Yutatu flour - the mewest potato product to be  produced in the

Tiited States.”

The future of the potato ilour industry depends, in large
measure, upon the ahility of those engaged in it to create a growing
demand for the flour; and to =ecure a sufficient supply of No. 2
potatoes to enable them 1o operate their factories over a long enough
period each year, thus making it possible to place their product on
the market at a reasonably low price. Ruch price must, of neces-
sity, be somewhere near, though probubly slightly in excess of,
wheat flour.

DEHYDRATED POTATOES

Through dehydration the polato may be converted into what
1s commercially known as dried, sliced, cubed, shredded, or riced
potatoes.  Wlen intended for human food, all dehydration methods
iovolve the partiul or complete vooking of the potate. So far as
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the United Slates is concerned, it is a war industry development.
[n Furepean countries and Germany iu particular, the desic-
cation of potatoes for human wse or slock feed purposes has long
Leen practised.

Dried, Sliced Potatoes.—In the manufacture of dried, sliced
potatoes, a fair sized potalo is necessary in order to cecure a goodly
percentage of reasonnbly large slices when dried. The first step
in the preparation of the material is the selection of sound stock;
the next is the thorough washiug of the same; the third step in-
vludes the paring of the tubers which is accomplished by attrition
in a power-driven centrifugal machine; the fourth step consists
in the hand examination of the pared tubers and the removal of
all parts uot cared for by the parer; the freshly pared potatoes are
then sliced by a slicing machine which cuts them into slices
approximately one-eighth to one-fourth of an inch thick, The
sliced potatoes are caoght on wooden trays with cloth or wire
bottom over which {hey are spread in a thiu layer. They are then
put into a large steam chest or autoclave for a few minutes, just
Tung enough to cook Lhem sufficiently so that they will not turn dark
when beirg desiccated. The teays are then placed i a drying
tuunel or chamber in which the slices quickly dry. Success or
failure in the manufacture of dried, sliced potatoes is dependent
upon the care exercised in each successive step of the provess, A
properly made product should retain its color, & light amber or
straw color, and when placed in water should swell to its original
size and at the same time be firm and brittle rather than pasty
and leathery.

Dried, Cubed and Shredded Potatoes.—In the manufacture
of dried, cubed or sbredded polatoes, the same processes are fol-
lowed as in drying slived potatoes, unless they are intended for
stock feed, in which case ihey may be dried by direct heat in
flue gases.

Dried, Riced Potatoes.—The production of dried, riced pota-
toes differs from dried, sliced potatoes only in the later stages of
manufacture. Its preparation is the same up to the point of
slicing : unless the tubers are large they are cooked whole; on re-
movul from the steam chest they are ermptied into a large power-
operated press, where a large plunger forces the cooked product
through a perforated metal plate. The finer the perforations are



356 INDUSTRIAL UGSES OF THE POTATO

in the plate the more attractive will be the product made. A very
large proportion of the produet {urned ont by American manufac-
turers during the war was riced through perforalions at least
three-cighths of an inch in diameter. The riced product was col-
Tected on trays, similar to those used in making dried, sliced pota-
toes, and placed in drying tunnels, When partially dry they are
removed, and run through a machine that breaks up the shreds
into shorter lengths; alter this they are agaiu returned to the
drier, and left nntil a certain stage of dryness has been reached
that will fusure leng keeping, This product was largely used
in vegetable soup mixtures.

Domestic Production.—It is claimed that ia 1918 there were
sixteen drving plants, in the United States, engaged in producing
dehydrated polatoes, with a combined output of 7 million pounds.
TUpon the cessation of hostilities, most of the large orders for
delydrated potaloes, placed with these manufacturers. were caun-
eclled, with the resul$ that this Lrauch of the potato industry bids
fair to languish and die, The anly possible demand that is now
likely te be made for dried potate preducts will be for the higher
grade of dried, riced potatoes, that is, those that have been passed
throngh a very fine ricer, and have been so handled as to preserve
a bright volor. Such a praluct is easily prepared for table use,
cither as mashed potatoes, or [or soup.

Foreign Production—The following statistics on the German
potato-drying industry, and several other potato products Tor the
vears 1908 to 1811, published in Berlin in 1911, indicates the
extent of the industry in pre-war times.

flerman Putato-drying Turfngtvy,

. Total Factorics using Wﬁ/\m't‘ dumestic :

Yeur | uumb_cr T oeeled | wnpeeled aud foreiga

tactories _potatoes | potatues HO‘-B-‘.D('E.H“jﬁll
190309 170 6 | 154 5,808,774 hu.
1909-10 254 § 240 12,222,302 bu.
1910-11 327 , 4 323 15,315,485 bu.

Other flevainn Potuto Products,
Products
Year
Cut and sliced | ¥lakes and mical | All others Total

1008-00 | 14,263,762 Ibs.| 77,072,316 1bs.| 330,090 lbs, | 01,607,208 Ibs.
1909-10 | 35,163,370 ths. [157,143,888 Tos.| 703,656 Ibs. | 193,100,914 Tbs.
1930-11 | 31,578,516 Ibs. '204 057.776 1bs.| 661,350 Ibs. | 236,507,672 lbs.
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DENTRINE, GLUCOSE AND ALEOUNL FRODICTION

Dextrine,—This is a praduct ol starels oldained by heating il,
cither aloue or with o diluted ackl. It is regarded by some as an
intermediate product hetween starch and glucose. Dexirine is
soluble in water and possesses strong adhezive propertios. It is sold
on the market under the names of potato dextrine, corn dextrine,
tapioen dextrine, British gum and burnt starch, The tast two
terms are generally applied to the cruder product,

Method of Manufacture of Dextrine.—\s previously noted,
deatrine is a prodact of heated starch, or of starch treated with
dilnte acid. 10 is usually made by heating starch iu an oil hath
or steam jacket. When actl is used, the sturch iz moistened with
dilute acicdd and then air-dried; or else it is Leated at a low tem-
perature awl finally the finely ground product is placed in a suit-
able aven, heated with steam. Continuous stirring is necessary to
insure a perfert mixture, Acid-treated stareh wsually makes a
tighter colored destrine, but the sugar it contains lessens ils ad-
hesive properties. .\ loss ol some 20 to 25 per veut is involved
in the conversion of starch inlo dextrine. This loss is, in part,
compeusnted for Lhrough the abrorption of moisture hy the destrine.

It is claimed that dextrine made from potato stareh has a greater
aidhesive power than that from other starches, aud iz said to be
generally preferred in the textile trades. Tt also mmakes a very
satisfactory product for gumming envelopes and stamps.

Domestic Production of Dextrine—The United States now
possesses the largest plants for the manufacture of dextrine. DPrior
to the war little, it any, potato dextrine was manufactured, produc-
fion being limited almost entirely to corn dextrine.

Ln point ol value, polato dextrine commands the highest price
and corn dextrine the lowesl. In 1914, imported potato dextrine
brought six to seven cents per pound; the lomestic article sold for
five aud one-half to seven cents and RBritish gum at three and one-
eighth to three and one-gquarter cents; while corn dextrine rauged
from three to three and one-halt cenis per pound. Tn the latter
part of 1918, domestic potato dextrine quotations showed that the
price had advanced to tweniy cents per pound. The lariff on
dextrine, (March, 1920}, was three-fourths of a cent per pound.

Glucose Production.—So far as known, polato glucose 1s not
manufactured in the Tnited States, corn being nsed instead ol the
potato, Potate glucose is manufretured on a rather large seale
in Kurope from potato starclh.
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Alcohol Production,.—The production of alcoliol from potatoes
ts nowhere so extensively practised as in Germauny, This slatement
iz well substantiated hy the number of {arm and industrial stills
that were in operation ju that country in 1911, Skinver says®
that on this date there were 5,577 farm stills and 17 industrial
stilig, used principally for the extraction of alcohol from potatoes;
against 7,626 farm stills and 710 induscrial stills, wsed chiefly for
the extraction of alcohol from grain. Kremers states! that tlere
are gbout 6,000 agricultural potato distilleries in operation in the
German Empire, 4,000 of which represent one of the chief activities
of the regpective farms, whereus the remaining 2,000 have a
secondary place.

THE NEEDS OF THE POTATO INDUSTRY

The successful development of any great industry is wholly
dependent upon the demand that may be created for its product
or products, A business having but oune outlet for its producl
has a mnch smaller chance of attaining te as large proportions
as one that has several. Many industries have been mmade im-
mensely profitable through the by-prodnets, developed from mate-
rials that, in the early stages of the industry, bad been regarded as
waste products.  The meat industry of this country furnishes an
excellent illustration of what might be practically considered the
last word in the utilization of waste products. The well-known, but
nevertheless trite, Temark that the large meat packing houses
utilize everything bnt the squeal of the bog. illustrates in 2 most
forceful maunce the business thrift of these large corporations.
When similar principles are applied to the wtilization of agricul-
tural fond crops, a long step will have leen taken toward the
stabilization of prodnction, ‘The potate iudustry of America has
urgent need of such a stabilizing influence; in fact, until outlets are
created which will provide a market for the ealls, and the surplus
stock in seasous of over-production, potato growing will continue
to be one of the largest gambling enterprises in which the American
farmer can engage. The gambling element in this crop is due
to the fact that, practieally speaking at least. the potato has but
one outlet, that of table stock,

Per Capita Consumption.—The normal per capita consump-
tion of potatoes in the TTnited States is difficult to estimate with any
great degree of accuracy, on account of the fact that production
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varies widely from year lo year, with a consequent upward and
downward mosement of prices, 21l of which tends to curtail eon-
sumplion. One way of estimating the per capita consumption is
to take, ns u basis for compulafion, the average annual production
of the TTnited States for the five-year period 1915-1%19, or 371,-
703,600 bushels and divide it by the average annual population for
the same period, which we will assame to be approximately 110
millions of people; this gives us a per capita average of a little
less than three and ove-half bushels, Rut such a figure represents
per capita production and notl per capita consumption. To arrive
at the per capita cousumption, it is uecessary to deduet all stock
unfit for table purposes, all diseasedd and frozen stock, to make
allowance far the natural and inevitahle storage shrinkage, and last
but not lcast, deduction must he made of the seed necessary to
plant the ensuing year’s erop.  While it is difficult to make exact
extimates of the percentages ordinarily invelved, it is believed that
the figures given are not far amiss if applied over a series of vears:
Cull or unsalable stock.............. 10 per cent,

Dixeased, frozen and storage shrinkage, 10 per cent.
Seed for ensuing erop. . ... ..., 10 per ceni.

The probability is that the first two percentage figures are too
line rather thau too high. The last cstimate may be regarded as
approximately correct.  Deducting 30 per cent from the total erop
of 371,708,600, leaves 260,106,020 husliels available for consump-
tion, a trifle over {wo and one-third bushels per year, or a per
diem allowance of six and onc-tenth ounves for each man, woman
and child in the Tnited States. Contrast this with a per capite
consuinption of seven and one-third hushels in Germany, an amount
almost three times as greal as that used by our own people.  As-
snming that the figures presented are approximately correct, it is
seen that 70 per cent of the potata crop produced in the United
States is used for table purposes. In Germauny, it is claimed that
nnly 28 per cent of a normal crop iy used for table food. The
balanee of the erop is disposed of as Tollows: 40 per cent is fed
to live stock; 12 per cent used for seed; 10 per cent lor industrial
purposes; and the remaining ten per cent is rerarded as waste,
due to decay, shrinkage and other canses. The lurge balance of
the German crop, over and above the actuanl requirements for table
food purposes is available in seasons of low production years, for
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human food. It simply mesns that a lesser amount is used for
industrial purposes. This prevents wide fluctuations in prices,
such as oceur in the United States when there is a short erop.

Tt has heen shown in a previous portion of this ehapter that
somewhat Jess than ome per cent of the crop of this country ix
converted into starch, and that we have the beginnings of a potato
flour and possibly a potato dextrine industry. Just how far it
may be possible to increase all three of these industries depends,
to a considerable extent, upon the degree of protection they receive
from foreign competition, and to our ability to reduce the cost of
production by increasing ihe per acre yield. The fact should ot
be lost sight of that these commodities are being manufactured
out of the cull potatoes, with the probability that it will be some
years before the industrial uses of the potato will exceed the normal
supply of unsalable potatoes.

Increased Consumption Desirable.—The only way by whiclt
the consumption of potatoes may be increased is to produce a suf-
ficient crop each season to guarantee an ample supply for iable
purposes at a price commensurate with their food valwe. This
wonld involve a lirge over-production during favorable years, for
which a profitable outlet would have to be created, Alternate
years of high and low production, with their consequent wide ftuct-
uation in prices are detrimental to both grower and consumer,
as well as to the industry iteelf. When prices are high, the con-
sumer subistitutes other vegetables or vegetalle products, and thas
gels out of the habit of eating polatoes each day as a regular part
uf his or her diet, TProduction must be inereased through the use
of better seed and improved cultural practices, therehy securing
larger yields per acre at a redured cost per bnsghel. Consumption
maust be increased through a steady supply of good, sonnd potatoes,
at a price consistent with a fair profit to the producer. Production
and conswmption must go hand in hand if a stable industey is to
be buill up.

Distribution.—Distribution is one of the important links be-
tween the producer and the consumer. Heretofore, the processes of
distribution of produce from the farm to the door of the consumer
have been slow, Taulty and expensive because of Lhe numerous hands
through which it ordinarily passes, each one of which exacts a
toll, not always in keeping with the service rendered.
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POLATOES 43 FEED FOR LIVESTOCK

The possibility of waking greater nse of potatoes as a feed for
livestock should not be overlocked. 1t ix diflienkt to grasp the fact
that German farmers feed nearly twice as many potatoes to their
farm animals as the [™ited Stales produves. Somwe 40 million
hogs are largely grown and fattened on potatoes in Germany. If
we are to bave a prosperous amd stable ngri(‘uliurn, we must see
to it that there is no unnecessary waste, Polatoes, wheu cooked
vt siloed and fed with grain, make a reasonably cheap aud acceptable
feed for swine and other farm animals, though vooking is not veces-
sary when fed to caitle.

Round and Gore? have developed a cheap and satisfactory metliod
of converting cull or suzplus potatoes inco silage.  They sumnar-
ize the resull of their studies as fullows:

1. “The use of 2 to 3 per cent of corn meal, miswl with erushed
priaiocs, insures an acid Jferuentation, which converts the putatoes iofo
silage.

2. This work nay be done upen any seale, 15 res
lossex should be negdigible.

3. The potatoes should firsi be waxhed, and then cryshied hy passing
them thronzh an apple grater, which bax leen moditied by substituting
rows of Wunt spikes for the grater knives.

4. The fermeniation requires a tight receptacle, which may e a
larrel, vat, pit or stlo, Imt mest retain (he potato juier.

5, The upper surface of the ertshed potato should ficst e vavered. to
a deptl of several inelics, with an absorbent, fibrous substance such ax
straw, corn-stalks or leaves; then clusely fitted with a wooden cover,
weighled down by stones. until the surface of the potatoes ix Larely covered
by juice. The top of the straw and the hoard cover should he kept dry.

G. Yermentation begins st ouce,  With “the evolulion of gaz, con-
siderable pressure develops, which shonld be controlled Ly extra weights.
After a few days thia pressure disapy Aeid fermientation continnes.
however, for two ar three werks.  As in other fermentations, the length
of thme necessary is diveetly dependent un the femperatore.

7. The vesulting patato silage is refrexhingly acid in flaver, free from
any putrid wvdors and of ahout the ronsisiency and appearance of {he
original erushed potato,

8. Putato stlage is eaten freely Wy cattle, and somewhut Jess readily at
first by hows, althongh they ~oun learn to eal it "™

unsthle eare is nsaeil,

1 sections where there are no stareh or potato-flour {nctories
Lo utilize the culls or surplns sltock, goorl agricultare demands that
some provision he made to feed them to livestock, aud thereby ntilize
their feed values. thus increusing our dairy and meat products,
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QUESTIONS ON THE TEXT

. What determines the valne of a food erop for industrial purposea?
. What docr & chemical analysis of the potato reveal as to its constituents?

What is its most important coustituent?

. In what other crops doves starch occur abundantly?

What are the chief manufactured produets of the potato?

. From what portion of the potato crop of the United States is stareh

manufactured ?

. Describe the successive steps involved in the manufacture of starch,
. What is the average yiekl of commereial starch from cnll potutoes?
- What are the commer
. What are the chief usex made of potato stareh?

- To what estent is polato starch manufactured in the United Stutes?
. In what stztes is potato starch most Iargely maunfactured?

- Which state is of greatest importance end what per ceni of the totat

outlels for all kindsz of starches?

output is made in {his state?

. What ias the useal or normal price paid for potatoes by starch

manufactorers?

. Ilow many starch factories were in operativn in the United States in

1904, 1909 and 11147

3. low did the output of potato starch compare with that of cornstareh

during these periods?

7. Alont how many Inshels of rotatoes were required for ~tareh purposes

and what per cent of 1he {otal crop did it represent?

18, lHow does this atsonnt conmipare with thut of Germany?
. What proportion of our crop wounld 4 per cent of thy German crop

repreaent?
IHow cxtensive are the imports of starel into the United States?
How did these imports shift during the war?

2, What ecouminic factors are involved in the manufacture of 2 constant

supply of potatn starch?
When did the American public first hecome interested in potalo flonr?
Deseribe the processes involved in the wmamnfacture of potato flour.

5. VWWhat is the difference hetween fpcl‘tulto flour and potate starch flour?

Upon whut does the fulure of the potzte flour industry depemd?

What are the ordinary products manufactured from the potato throngh
the process of dehydration?

How is the industry to be regarded in tle United States?

Decacribe the processes involved in the manufucture of goud, dried,
sticed potatoes.

Describe the manufacture of dried, rvieed potatoes.

To whai extent were dried potwte products manufactured during
the war?

Whai is the present statws of the industry?

Of what commercial importance is the potate drying industiy in
Germany? In the United States?

Deseribe processes involved in the mannfacture of potate dextrine.

Tiow does potato dextrine compare in value with that of dextrine made
from other starches?

Of what importance is potato glucose produetion?

In what conntry has polato aleohol production beecome an important
commercial industry?

What are the necds of the potalo industry in the United States?

What is the average pev eapita production in the Uniled States?
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. How ddocs the nverage per enpita consumption in the Uniled Siates
compare with thut of Germany?

. What percentage of the tolal German potato crop is consamed for
tahle purposes?

. How does the German pereentage compare with that of the United
States?

3. How is the balance of the German crop wtilized?

. How does the large excess of potatoes over and ahove the needs of
the Cerman people for fable purposes tend to stabilize the price?

5. What effect does altermate years of ligh and low production have

upon the table cmmunpnnn of putnfnu- in thiz couniry?
. What 34 the solution of the prohk'm of high and low production with
its consequent prive fluetnati
. What is the relatian of distrilmiion to erop praduction ?
- Along what other Jines may we increuse polato conswmption?

9. Describe the process of making silage eut of the potato.

-
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EXERCISES SUGGFRSTED BY THE TEXT

. Collect a set of samples of polatoe prodnets and preserve them in glass
jars or lottles.

. Txamine potato tissue under a strabg microscope,

. Draw severad graing of potwto starcl showing the layers,

. Grate a large potato, using n kitehen vegetable grater. THold the
muterial in @ cheesecloth and wush thoroughly io a dish of water
to remove the starch. Allow it to scitle, remove the water and
dry the starch.

. Weigh the sterch from a piven weight of potato and determine the
percentage nf starel.

. Determine the percentage of water in n potate Ly weighing, slicing,
drying and weighing arain,
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PART II
CHAPTER XIX
THE BOTANY OF THE POTATO

TwE potato is botanically known as Solunum tuberasum, L.,
and is a membher of the Softnacew or nightsbade family of plants,
The tomato, eggplant and pepper are close relatives of the polalo.

In discussing the genus Solanum, Baker® claims that it

“is one of the largest genera in the vegetable kingdonu About 900 names
stand in the hotanieal hooks as species, and Bentham and Hooker estimate
that probably 700 of these are really distinet. Of these 700 it is only six
that grow potatoes at all, and the remainder all maijntain their hold in
the world, as most plants do, by wmeens of their Aowers, fruits and seeds.”
The six tuber-bearing species, according to Baker's conclusions (p. 54,
a03), are: (1) Noleaum tuberosum, l.; {2} 8. Maeglia, Schlecht; (3}
A. Commersoni, Dunal; (4) N cordiophylium, Lindley; (5} 8 Jamesid,
Tarrey; (6) & nxyearpum, Schicde.

More recent studies hy Bitter,® of Bremen, Germany, have re-
sulted in a much larger list of tuber-bearing speeies than is con-
tained in Baker’s list. An enumeration of Biller’s species, as well as
those of others, is noi, however, considered pertinent to the present
Miscusston, It is, however, thought desirable to give Raker’s deserip-
tion (f.c. p. 489), made from the living plant, of a typical specimen
grownt in the herbaceous ground at Kew Gardens, England:

Description.~—* Rontstork bearing eopious large tuherr, Stems stout,
erect, flexnose, much branched, one to two feet lony, slightly hairy,
distinetly winged on the angles. TLeaves psendo-stipulate, a fully developed
onc about Lalf a foot long, with scven to mnine finely pilose, oblong, acute,
large leaflets, the side ones stalked and urequatly cordate at the base,
the one to two lowest pairs much dwarfed, leaving a naked petiole abont
an inch long, the rhachis furnizhed with nwmerous small leaflets, inter-
spereed between those of full size. Flowers niwwmerous, arranged in com-
ponnd termiral eymes, with leng peduncles; pedicels hairy, articulated
ahout the middle Calyx hairy, one-fourth to one-third inch long, teeth
deltoid-cuspidate, as long as, or a little longer than, the campanulale tube.
Corolla dark lilae, sahrotate, nearly an inch in dinmeter, pilose externally;
segments deltoid, half e Jong as the tube. Anthers bright orange-yellow,
linear-oMong, nearly one-fourth inch long; filaments very short,  Berry
petfectly globowee, smooth, under an inch in diameter,

The potato tuber arises az a terminal enlargement or rwelling
of a thick, and usually rather short, underground stolon. Thsse
364
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tubur-bearing stolons arise fromm what ahove groand would be the
axils of the leaves, on the main stem of the plant, extend more or
less horizontally cutwards, and sconer or later normally swell up

¥ig. 100.—TEarly siuge of 1uber development. Notc speciul tuber-bearing stologs.

at their tips to form tubers (Figs. 189 and 200). In this eon-
nection, Reed® says:

“That these sirnetures are stems is shown by their origin and their ana-
tomical and morpholegical s(ructure.”

Arthur! deserihes the potato tuber as follows:

“The potato tuber i a thickened riem. having Lhe celix maostly filled
with starch as a reserve food for the new plants.  The cyes are the promise
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of the future branches. The skin differs fram the surface covering of
the rest of the plant by being formed of a layer of delicate cork with its
aecompanying ltenticels, and the fibrous framework, as well as the pith,
i» continued from the leaf-bearing stems into the tuber with relativety
little change. Liquida move from part to part, most readily through the
fibrous tissue, and not through the proper pith. This indicates that in

Fra. 200.—3 more advanved gtage of tuber development than in Fig. 199,

cutting seed potatoes, the wovements of the nutrient sap in germination
have no bearing upun the yoestion of the best form of the pieces, exeept
that they should reach deep enongh to include the weed ring™

In Baker’s technical description of the plant he says that the
stem is distinctly winged. This statement was, of course, based
on the plaut he described and does not necessarily apply to all of
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our culfivated varieties, as many of them are not winged or if they
are, it is very slight. The same explanation should be made re-
garding the color of the flowers, which, while constant in any given
variety or group of varieties, is wot constant with respeet to all
varieties. It is well konown that the color of the flower may vary
with the variety, from the delicate creamy-white through alt shades
of pink, rose-purple, lavender and blue. In fact, many of them
are extremely attractive in color and large in size, especially in
seedlings resulting from South American crosses.

Parts of a2 Potato Tuber.-—7The potato tuber may be anatom-
ically divided into four rather distinel parts or zones which are
morphologically kuown as: (1) The envelope or sking (2} the
cortical layer; (3) the external medullary area, and (4) the
internal medullary area. The delimitations of 1 and 2 are clearly
defined but that of 3 and 4 are not so cleariy separable. They
are usually defined ag follows:

1. The envelope or skin comprises the corky or outer cover-
ing of the tuber, corresponding to the hark of an above-gronnd stem.

2. The cortieal layer consists of the peripheral zone immedi-
ately beneath the skin. This zone or layer may vary from ohe-
eighth to ene-half an inch in thickness. Tt is denser and less
translucent than the external medullary area, from which it is
separited by a well-defined Hue or ring of fibro-vascular bundles,
If exposed to light, this part of the tuber quickly turns green, and
acquires a distinetly acrid taste due to an accumulation of a
poisonous substance, chemically known as sofenin,

3. The external medullary area embraces the outer pertion
of the strictly fleshy part of the tuber. 1t is generally interpreted
as including the denser portion of the medullary area.

4. The iuternal medullary area includes the watery and more
transtucent. central part of the tuber.

Langworthy® states that, according to determinations made in
the Department’s laboratorics, the actual skin of the pofato rep-
resents about 2,5 per cent of the whole, the cortical layer about
8.5 per cent, leaving 89 per cent for the medullary areas. This
differs quite appreciably from the percentages given hy Coudon
and Bussurd* as will be noted from the following figares:

Envelope ot skin........cooiai0i 9.79 per ceut.
Cortical layer .. . ... ............ 1619 per cent.
xternal medullary area.. ... ... ... 3417 per cent.

Internal medullary area............ 1496 per cent.
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From the hotanical standpoint, these variations in percentages
are of 1o material consequence to the present discussivn. 1t is,
perhaps, permissible, however, to say that from the chemical stand-
point the relative proportion of these four parts of the polaie is
vitally important, as it is materially concerned with its food value,
The cortical layer is of especial interest, because it counlains, in
addifion to starvh, a higher percentage of mineral matter, sotuble
earhohydrates aud nitrogenous matter, as well as of aeid sub-
stances, thun do the other parls of the tubers,

QUESTIONS ON THE TEXT

. Under what name is the potate botanically known?

. Is the Solanum group a large oue? Name common garden erops of
this group.

. How any, according to Baker, are {uber-bearing? Xame thew.

. Does The. Bidter conenur with Baker in his limitation of tnber-hearing
speeiest

. What is the potato morphologically

. What ean you s=ay regarding the winged stems?

. Name the four purts of a potato tuber.

. Peseribe eacle,

-
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EXERCISES ON THE TEXT

1. Compare the flowers of potato, tomate, egaplant or others of the family
and note likenesses,

2. Read the floral deseriptions in a paod otany Look and compare with tle
specimens,

. Study the morpheology of the underground parts of & potate plant
and show (hat underground stems do exist.

4. Preseeve some of these underground paris with small tulers ju & glass
jar. Use two per cent formalin water.

. Find specimens showing (he winged stems and others where the wings
are less prominent.

. Make seetions of potato tubers and point ont the four parts,

. Pruw and label parts.

w
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CITAPTER XX
ORIGIN AND EARLY HISTORY OF THE POTATO

Origin.—For over a century the question of the crigin of the
potato has occupied the minds of many botanical explorvers and nat-
uralists.  While seientists are agread that the potate i3 indigenous
to South America, they are dividell in their beliels concerning the
partieular locality in whiclh the wild tuber-bearitg species, of which
it is a descendant, originally occarred. One group of scientists
claim Chili as the orgrinal hoe ol the potato. while another group
are inclined to regavd Deru, or Peru and Dolivia, as the regton
from which it came. Those whe regard Chili as its souree appear
to be in the majority; hut, to the writer, the evidence seems to be
in favor of Peru, or possibly of the whale Andean section of South
Americe, stretehing from the northern boundary of Eeuador to the
southern portion of Teru.

Wight’s'® summatian of the evidence both for and against its
Chilean origin is a comprehensive review of the more important
literature on the subject.  Iis conclusions, based on {lie literature,
a critical examination of malerial in American and European her-
barias, and a six moulhy” exploration ilrip through €'hili, Peru,
Rolivia and Ecuador, (made for the express purpose of securing
first-hand informaiion concerning the extstence of the wild farm
Rolanwm {uberosum, L.), are as Jollows:

“Tvery reporled occurrence of wild & fuberoswm that 1 have been
able to trace to a specimien, either living or preserved in the lerbarium,
has proved lo he u different species. In fact, so far as the berburium
materiz! is concerned, I have vot found in any of ile prinvipal Eurepean
collections, a single specimen of Solopum tuberosum collected in an
undoubtedly wild state, After a contury and a half of intermittent calleet-
ing, there is no hotanical evidence that the species i now growing in its
original indigenous condition anywhere. Su far as the mmmber and
relationship of the species veferred tu the seclion tuberarimm are vup-
verned, the evidence is in favor of the central Andeau region.”

The central Andean region referred to cowmprises northern
Chili, Peru, Bolivia and Lcuador,

Early History.—The first mention of ihe potato in literature
Is that found in Cieca’s “Chronfeles of Pern” published in Seville,
Spain, in 1353, Ciera was a young Spanish adventurer who, at
the early nge of fourteen, sailed with an expedition from Spain

21 369
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to Cartagena, where he landed in January, 1833. In 1838 he
joined an expeditionary force that crossed the mountains and
wdvauced up the valley of the Canea. 1n 1541 he hegan to keep a
journal which he continued throughout his soldier’s carcer, which

ook ltim zautlsvard as far as the mines of ost In southe .
took ] tl las f {l { Potost in southern Pern
.

Among the many interesting data recerded by Cieca in his journal
were those pertaining to the agrienltural regious, through which
Le and his saldier companions fought their way sonthward. In
Markham's™ English translation of Cieca’s Chrondeles, the potato
is alluded to seven differeut iimes in convection with different
liwalities through which he passed.

On page 117 e says: “In the Provinces of Chapanchitn, Bomba and
Popayan ... .they gather great quantitics of potatoes” On page 121: “The
districts of Pasto yield hut little mnize. ... 'The vountry yiclds much harley,
potatocs, ete.” Tage 131: “In all these villages (Pasto, Funes, Gualmatan
and Ipiales), they prow many potatees.” Page 143: “Of provision hesides
maize, there are two other products which form 1he principal food of
these Indians, One is called potato” Tage 174: “In the Provinee of
Santingo de Puerta Viejo the Jand is fertile, yielding an ahundance of ninize,
vucasg, aji, potatoes and many other roots”” DPage 234, in speaking of the
eropa grown in the fertile coast valleys, Cicen says: “They also raise aweet
ptatoes. . . esides potatoes, beans and other vegefalles.” Pages 360-361,
in speaking of the Callao region, he says of the inbabitants: “Their
prineipal food i3 potatves which are like earth nuts.. .. They dry these
putatues in the sun and keep them from one harvest to the next, After they
are dried they eall these potatoes chunus, mul they are highly esteemed and
valued mmong them. They have nu water in channels for ircigating the
ficlls, as in many other parts of this kingdom, so that, it ihe natural supply
of water required for the erop fails, they would suffer from famine and wani
if they had not this store of dried potatoes. Many Rpariards have enriched
themselves and returned prosperons to Spain, by merely taking these chuuus
to sell at the minea of Potosi.,” Civea deseribes the elimate of the Callao
region as Leing “so cold that there is no maize, nor any kind of tree; and the
and is too sterile to yicld any of the fruits which grow in other parts.””

From the above mention of the potato it is quite evident ihat
it was a common article ol food, and rather generally culiivated
throughout & considerable portion of the region transversed by
(ieca; or from the southern portion of what is now known as
Colombia, to the region of Lake Tilicaca or beyond. That Cicea
and later writers recognized that the potato, or “papas” ag it was
universally called by ihe Indians, had loug heen under cultivation
in that regiou is quite evident from iheir writings. Jt is not
strange, therefore, that after a lapse of nearly four ceuturies the
evidences of its origin should be so obscnred as to muke it impossible
for any person, no matter how well versed in the origin of onr
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cultivated plants lie may he, to determine definitely what ihe
original wili form may have been.  There is no certainty that ihe
pland, to which the wame Nofarune fuberosunt, I was given, was
a pure wild species.  The reason for making such a statement is
due to the fact that the plants originally studied and deseribed by
lioth Baulkin® and Clusius® did not represent a pure wild species
because, according to hoth of these botanists, there were bhoth purple
and white flowering plants amoug the seedlings grown from them.
This is direcily opposed io the behavior of seedlings grown from
any of the wild species studied in the past fifteen years. In not
a single instance bas it been found that such seedlings hore either
flowers or tubers thai were sensibly different, either in eolor or in
lforny, from that of the parental plani. These observalions were
maite on 1he following spevies of Solenums: cardiophyllum, demas-
sum, verrucosum, ulile, polyadenidum and several unidentified ones
from Sonth America, While the above ohservation does not neces-
garily prove the statement made, as to the unlikelihood of the
original forms studied being simon-pure with respect io certain
unit characters, as, for example, color of flowers and Lubers, it does
alford conclusive evidence that al seme time during the eenturies
preceding those in which thie Spaniards found the potato ocenpying
an important place #s an article of food in the Andean region of
South America, two or more speeies must have hybridized ; or else
we must aceept the De Vriestan theory, and assume thal mutants
appeared in the original wild speefes. Tt is known that, at the
time of the conquest of Ieru, wore than oue variely of potato was
heing grown by the natives: and thal then, as in muny seciions of
sonth America today, the polato was very largely reproduced from
true seed, rather thau from the tubecs. It is the exception rather
than the rule today, to find the Tndian in the Andran region
growing hut one varivly in his potate plot; the chances are strongly
in favor of his having a dozen or more ditferent varieties (seedlings)
intermingled with one another.

Introduction into Europe.—Its introduction inlo Europe is
supposed te have oceurred shortly afler the Spanish conguest of
Deru, or about the middle of the sixieenth century. That it may
have been carried to Europe at a somewhat carlier date is, of course,
possible, but hardly probable, since it would have attracted the
rotice of some of the European hotanigls of that period. Ti is
thought to have been varried into Ltaly from Spain, and from Italy
into central ISurope.
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In the mecantime, the potato is sapposed Lo have found its way
into the Old World from wnother and euiirely distine source, if
we are to believe the commeonly aceepted notion that, in 1386, it
was brought to England in one of Sir Walter Rualeigh’s ships, on iis
return from the colony which Sir Walter established in Virginta
in 1584, Upon this introduction, or theory of it, Wight (lLe. p.
39) says:

“The idea that the potato was incrodueed from Virginia tnto Emgtand, s,
however, so prevalent in literalure thal it <hould have seme constderation,
even thongh the claim 35 not made that the potato was wuive to Virginia,
Few, in fact, have helteved that it was cnltivated hy the Indinus previons
to the era of Enropean exploration awd settlentent; and wo evidence las
ever been brought farward, o far a= L am aware, in support of such &
contention.  The econclngion in regurd to its introduction from Virginia
rests solely on the assumption that {he root {valied by the Indinan Openanky,
described by Thomas Hariot in A #ricf and trve report of the ucw found
tend of Virginia, fitst printed in Tondon it 1588, is the potato; and is also
the plant deseribed hy Gerard in his Herball, issued in 1398, Hariot saye:
'These roots are fomxl in meist and marshy groumls, growing many tozether
i ropes as thongh they were fastened to a string.” e states that they
grew vatneally o wilil, whicl would be improbalile if they were potatoes
introduced after the discovery. The deseription also applies hetter to
Aplne tiberose, the ground nut, than it does to the potato. Furthermore,
the Indians wonhll searcely have had a distinetive nane for a plant so
recently introduced.

“We may assume, from the evidence at hand as to the imprubability
of the potato Leing known, aml still Jess enltivated in Virgima at that
time, that if Baleigh's vessels in charge of Rir Francis Drake did hring
the potato to Euglund on the date mentioned, 1they must huve secnred it
from some Suuth Ameriean trading vessel, or at a point other
thaw Virginia.”

The fivst published descviption ol the potato fowml is by
Ruuhin®  White iU was based on ratlier seanty nterial, it is
zuftiviently comprehensive and acenraic as to leave no doubt in the
reader’s mind as to its being the potato. In describing the plant
Bauhin says:

“The stem 1= in the form of a atalk about one and one-bali to two feot
i lengih; fenic in the slhape of 1 gokden apple, nearly round.. ... stem
wreen, somewhat lvarched, nevertheless it sometimes reaches the height
of a man..... Leaves about the length of the hand, rvough on the wnder
side with pale haiv.  Much divided into six, eight or more or less parts;
like single leaves, to the manber of which an odd oue is alwayx added;
round 1o oblong, simple, arranged opposite and there are usnaly two,
st ar more amall Jeaves interspersed alony the leaf staik.

“The branches are wsnally divided into two stalks. each of which hears
many tlowers, some elosed wnd three or fowr open, rangzing front blue Lo
purplish, spreading out into (ive points which semewhat greenish-yeltow
lines traverse and Qivide: in the ventre there are nsually bhuncled four
reddizh stawens, as in Melin tasnnien.
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he Rowers are succeeded Ly vingle round fruits, hanging on long
stems, like @ clusier, as in Notanon erdgere, but far lurger; for some of
them vqual a nut (probally a waluut) in size; some of them iuleed grow
an larger than a filbert, all nevertheless striped with equal lines, like
the Mrlum aurcunm, wlhich range from greeu to Llackish and, when mature,

Fig. 203, —Bauhin in Prodromus Theatri Botunici, 1620,

to a dark red (probably a dark purplish-black), In these the secd is small,
flat and round, somewhat swarthy.

“The root is Tound, but not circulur, of a swarthy or dark red eolor;
it is taken up from the earth in the winter time, and is retnrned {o the
enrth in the spring.

“At the Dbase of the stem, at the head of the main root, long fibrous
roots are spread out, on sowe of which small, round roots are horne [ tubers).

“We name this Sulamum hecause of a certain form of #ts leaves and
of the fruit, which is like Nalum auwrcum; then, of the Rowers, wlich are
like Mafum insanum; then, of its seed, which corresponds to the Solani;
and, finally, ou account of the wnpleasant odor of it, commen to the Svlani”

In giving his source of informatiou Bauhin says:

“The sced was sent under the nawe of pappas of the Spaniards, and
griginally of the Indianz, which prew eusily in our purden almost like
a leafy shrul, a« in the garden of Dr. Martinius Chmielecius, who had ene
with a white hlossom. On account of onr long-standing friendship, Dr.
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Laurentius Scholizius, a physician, sent wme a drawing of a plant that
he bad grown in his garden, sketched in celors, but without fruit, and the
root appendages” * {Fig 201).

In this publicetion Banhin nemes the potato Solgnum (uber-
osun, but in Prodromus Theairi Botanici, published in 1620, he
changes the name to S. fuberosum esculenium.

According to Mitehell,® Gerard iu his 1596 catalogue applied
the name of “Papas erbiculatus” to the potato. Ile evidenily

Fia. 2n2.—Reprodnction fram Gerard's Herhall, 1597,

changed his mind when lie published bis erball in 1597 because,

as will be geen from the reproduclion (Fig. 202), he renamed 1t

Bafaia virginiana sine Virginanorum ol Papus—Dotatocs of Vir-
* Tranelated fram the Latin by Mrs, Grace Graham Brannim.
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ginia. In his 1599 catalogue he again refers to it as Pupas orbicu-
fntus, Wight (lLe. p. 40) in commeuting on these iuconsisten-
cies §ay$:

“IL in curious, if Gerard had the plant described 1y Hariot, that he did
not use his name (Openauvk) jnstead of a werd which iz not known to have
oceurred in the Tudian language within the present border of the United
States or Canada, The question of how Gerard camne hy the word ‘papas’
may be settled with reazonable certainty, for he says: ‘It groweth naturaily
in Ameriee where it was first discovered, as reporteth C. Clusius,. . .1t
is donliind if Clusiuy would have reported anything eoncerning the potata
before be had received tubers, which was in 1388, two years after Hariot’s
return {rom Americn; yel Gerard says: ‘sinee which time (referring to
the statement of Clusinst he had yeveived roots from Virginia,' und this
would iudicate that he mnst have veeeived roots from some other voyaye.
The figure in the Ferball is in two parts, and it may he donbeed if the
tubers figured ave potitors, at leasi this parl of the fivure, for sotue rewson,
is changed in Jobnson's edition of the #erball in 1636.”

I judged literully, one might well question whether Gerard’s
illustration of the root and tuber development of the potato was
really made from the potato. If, on the other hand, we regard
it ag a purely diagrammatic drawing, we may accept it for what
it is intended to convey, rather than what it actually does convey
to the mind. The stem. leaves, llowers and {ruits are sofficiently
aceurate as to leave no question in one’s mind as to its identity.

Tu 1601, Clusius published a description of the potato in his
Rurioron Pluntarum Historte, Chap. LIT, p. LXXIX, in whieh
lie calls it Papas Pervanorym, Clusius begios his description
by saying: .

“There is an edible rool of a new plant, which lut & few yeurs ago
was not kuown in Burope.. .. .11 speings at frst from a bulb, which, with
us, starts into growth about April, not later; within a few days after
planting it puta forth leaves of a dark puorplish eolor, bairy, which,
presently univlding, show a grecn color; 5, 7 or more leaflets on the same
stem, nat very different from the radisb, always of an odd number, some
smuller leaves heing interspersed, and the odd one always occupying the
exireme tip of the petiole, The stem is of ihe thickness of the thumb,
angular, and covered with down, From (he axils of the petioles coarse
slalks appear, angnlar pedicels, Learing 10 to 12 or more Rowers about
an inch or more across, ammlar, consisting of one piece, but o folded that
there appear to be five separate leaves, of 2 whitish-purple on the outside,
inside purplish, with five green rays appearing from the centre tike a
atar, with yellow stamens gathered together in the centre, and a prominent
greenish style. After the flowers, which bear an odor resembling the odor
of the flowers of the linden, rowndish apples appear, not much different
from the fruit of the mandrake, only smaller, green at first, white at

maturity; fult of juicy pulp which contain many flat rceds scareely larger
than the seeds of the fig.”

In describing the tuber development he says:
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. Fic. 203 —~TReproduction of drawing of potato stom sent to Clusivs by Philip de
Sivay in 138,

“When, in the mouth of Novemher, the plant is dug after the first
irosta, there are discovered tubers of various sizeés. Thess are uneven,
recopnized by ecertain yarks whenree, the following vear, shoots will start
forth. I remewber, also, that there were colleeted more than 50 tubers
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from one single plant, sowe so large that they weigh an ounce or even two,
the outside ekin reddich or approeacbing a purple eolor, some emall, as
though wot yet mature; they have a whitiah skin which is very tender
in all the tubers, hut the flesh itself is firm and white.

“From the tubers afone therefore, we must expect the preservation
of the genus, and from the seed, the daughter plants of which, in the
seme year, bear blossoms, bul of a different colar from the mother plant.
&g T have learned from olhers, though I have never tried the experiment

Frg. 204, --Hepraderction of Clusius deawings from the living poteto plant. 1601,

wys=elf. True it is that my friend Joannes Hogeladins eseribed plants
to me produced from seed which I zent him, which praduced white blossotns
altogether. I received the firet aulbentic information about this plant
from Phillipus de Sivey, Dn. de Walhzin and Prefect of the City of Mons
in Ilnnnonia, of the Belpians, who sent twe tubers of it, with its fruit, to
me at Vienna, Austria, at ihe beginning of the year 1547, and in the
following year, a drawing of a branch with a flower, (Fig. 203). Ile wrote
that he had received it the preceding year from a certain emplovee of
the Pontifical Legalion in Behziuw, later Jacobus Garerus, Jr., seni me
a Frankforl drawing of a whole stalk, with roois. Indeed, I have much
desired to exhibit the whole plant here. but T have taken pains to portray
it in two drawings from (he living plant—one representing flowers and
fruit, the other roots and tuhers clinging to their own fibres, (Fig. 20%).
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“The ltalians do not know where they were firat produced. Certain
it is, however, thal they were obtained either from Spain or Irom America.
It is a great wouder to me that, when it was so common and frequent
in Italian setllemenis (so they say), that they feast upun these tubers,
cooked with flesh of muitom, in the xame mavner as upon turnip and
carrots, they give themselves the advantage ef such nonrishmeat, and
wllow the news of the plant to reach us in such ar off-hand way. Now.
indeed, in many gardens of Cermany it is quite common Dbecanse it is
very fruitful.” **

Authorities Differ.—1t is apparent to the reaider that there are
some inconsistencies i the description of the potato by both
Bauhin and Clusius, Take for example Bauhin’s description of
the fruits, which he says are dark redl when mature. Tn many
of the varieties from South America which have come uwder our
olservation, the mature fruits are a dark purplish-black or dark
bluish-green black, whereas in all varieties that arve classified under
groups 1 to 12 in Chapler NIT they are a light lemon-yellow color
when mature.

In view of this fact, we may accept Bauhin’s descriplion of the
color as not entirely inacenrate. 1t requires some imaginalion
on the other hand to accept Clusius’s statement that the odor of
the pntato flower resembles that of {he linden. His deseription
of the color of the mature fruits weould indicate that the variety he
had was different from that of Bauhin’s. The accuracy of obser-
vation of Clusius fs well indicated in his dexcription of the volor of
the tubers in which he says “some small, a= though not yet mature,
they have a whitish skin®  This ohservation has been vepeatedly
verified in slwlying 2 number of tuber-bearing species of Sofasmeane
from Mexico. The immature tubers very frequently <o not show
color, whereas when they mature, several species have always
developed a purplish color.

Development of Potato Culture in Europe.—hile we have
little definite knowledge as to how exlensively the potato was culti-
vated prior to the seventeenth century, we ecan safely assnme that
it had ot yet emerged from the curiosity or novelly stage in its
development as a staple food plant, although Clusius {Le. p, 1601)
says that it is reported to be more or less commonly grown in
Ttaly, and forther remarks that, because of its {ruitfulness, il 15
quite commouly grown in many gardens of Germany, Despite
these statements of Clusius, the fact remains that the potato was

“* Tramslated from the Latin by Mrs. Grace Graham Branamin.
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little grown in Europe hefore the latter part of the sevenieenih

century, and, in fact, did not hecome of great commercial impor-

tance until the Tatter half of the cighteenth century,
Development in Great Britain—Ihillips™® says:

“The potato first became an object of national itnportance in 1662-3
as appears by the record of a meeting of the Royul Society held March

18 in that year; when a letter was read....recommending tbe planting
of potatoes in all parts of the kKingdom to preveut famine... .. Notwith-

standing, il was not till within the lust Gwenty years (1802) that they
were used as & substitute for corn bread (wheat bread} in Bnglend,
when the apprehension of a scareity induced all prudent families to adopt
the nse of potatoes at their diamner tables, in lien of hread or puddings.”

Miller® tn 1731 mentions two varietiez or gorts, the red and the
white which, he says. were hoth indifferently cultivated in lingland
at that time. Krichaufi® says that up to 1784 potatoes were chiefly
grown in the gardens of peers and rick men: and that in 1796
Essex County, England, grew about 1,700 acres for the Londou
market. In Scotland, he says, that prior to 1760 they were mostly
grown in gardens; after that date they were morve generally grown,
Loudon® makes a very similar statement in 1838, in which he says
that the cnltivation of potatoes, even in gardens, was little under-
stood prior Lo 1740; and that it was aboul twenly years later before
they were muech grown as 2 fleld crop. e further mentions the
fact that the famous nursery firm of London and Wise did nol
consider the potaio worthy of notice in their Complefe Gurdener,
published in 1519, T ulsa observes that, in addition (o {le acre-
age grown in Essex County in 1796, many fields could be noted
in other counties hordering on the capital. {London): that many
shiploads were annually imported from a distance; and {hat in
1330, the potate was mare or less an object of field vulinre in every
county in England,

The development of potalo culture in Ireland was eontempo-
raneous with that of England; in fact, the potato, on aceount of its
vield per acre and relative cheapness, became a vital source of food
supply to the inhabitants of lreland at a much earlier date than in
England. Indeed, if we may judge acreage as a eriterion of the
importance of a crop, lreland’s preference for the potalo is well
indicated, as in 1817 she grew 709,000 acres of potaloes as against
England’s 473,000 and Seotland’s 148,000.

Potato Development in Prussia—The following incident,
recorded by Krichauff (Le.), easts a ratlier interesting sidelight on



380 ORIGIN AND EARLY HISTORY

the attitude of the Prussian peasauts and the people in general
foward the use of the potato as a food plant. The inetdent cited
iz as follows:

“Frederick the Great of Pruskia was more successful than his father
in introducing the cultivation of potatoes into lomerania und elsewhere;
but he had recourse ta his soldiery, wle had to force the farmers to plant
them. If it had not heen for the greut famine in Germany in 1771-72. the
wreat benefit of the cultivation of potatoes would not have licen sa gen-
erally acknowledged.”

Potato Development in France—Patato development in
Frauve was somewhat slower than in Great Rritain, Germany,
Austria or the adjoining couniries, Krichantf (Z.e.) says:

“In 1771 a high prize was offcred hy the Academy of Besancon for
the discovery of a new fowl which wonld fill the place of cereals iu case
of a famine. Pannentier showed his potatoes, and Louls XVI gave him
40 morgenr of Iland {a morgen equals 2.11 acres) to plant them on. When
showing the fiest flowers of his polatoes the King used them as a buttenhole
houquet; Queen Marie Antoinette had them in ihe evening in ler hair,
and at ence princes, dukes and Ligh funcbionaries went to “Parmentier to
olitain such flowers. Al Paris talked of wothine hut polatoes and ihe
cultivator of them. The king said: ‘France will {haok yon some time
hence, becanze yon have fonnd bread for the poor.’ And France has vot
forgotten l"'\r'ncntmr, for [ saw for nysell in 1882, potatoes prowing on
hia grave in the grand cemetery of Paris, the Pare Lachaise, and 1 was
arssured that they were planted there every year so that his services niight
never be forgotten by Frenchmen ™

Vilmarin* admits that the culture of the potalo was well
extablished in Germany when it was still in an smbryounic stage in
France, except in the Ardennes region. He further says:

“During the whote of the seventeenth centary. and in all prohalility the
greater part of the eixhteenth, the potata of Clusiug seems to have been =olely
enltivated, and did not give bt n single variety with white flowers. But
in 1777 Engel cnta]obued A0 varieties. Parmentier in 1786 counted 11 and
in 1809, 12, saying, clsewhere. that other aulliors cited more than G0
varieties. The Rociety National d’Agriculture de France (then Tmperial)
zathered towetler in 1814 and 1815 a eollection of 115 to 120 varieties,
whicl was confilel to my great-great-grandfether and which was the
heginuing of a collection that T still pessess.”

Potato Development in Sweden.—In an mnsigned article
appearing in the page devoted to “short notes from papers” of The
Gentleman’s Mag. vol. 34, p. 579, 1964, the following mention is
made of potato cultnre in Sweden :

“Tt xpema strange to us, bot it secwns it is n fact, that the Swedes
have bt juse diseovered the cwlture of notatoes, notwithstanding the

iulefatigalle indnstry of the great Lmnfou». A royal edict, however, is
now issied 1o encourage thele cultivation.”
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Potato Development in India.—The following reuarks by
Johnsont are itlwminating in that they reveal very much the same

conditions as in Lurepe:

SAL the hortieultural show in Caleutta durgmg 842, T saw potatoes
ey bibiited which wonhl not have shamed the patato growers of Launcashive,
{Eugland 1, if miztaken for their produce,  These were grown in the
immediate vicinity of the ¢ity, but in the hills of Chirta Pongie. thoush
not far distant, the potatocs arve grown still finer. They were an ubject
of enltivation there during the Gavernor-Generalship of Warren Hustings
(E772.17851, and allwding to that perind a writer says: “Three score vears
ago, a basker of potatoes, wetghing ahont a dazen pounds, was accarionetly
sent, A3 opportunity aftered, by Warren Tlastings to the Governor of
Bombay, aml was considered an aeceplahle present.  On reception, the
members of the cotnet] were invited to dine with the Governor io partake
of the rare vegetable”

Potato Development in America—1f we turn to Amerivi,
we find that the potate was probally unkuown to American agri-
culture in either the sixteenth or seventeenih centary aml that it
was not uutil the early part of the eighteenth century that they
were first jutroduved into this country, Watson,” in his A unals
of Philgdetphie, published the following paragraph reganding
potatoes:

“This exvellent vegetable winx very slow of reception amony uns. 1t
was {irst dutrodueed from lreland in 171, Ly @ colony of Preshyterian
Irish, settled ut Londonderry, in New Humpshire. They were so slow in
its nxe in New England that, as Jate as 1740, it was still a practice with
masters to stipulate with some appre ~ that they shonld not he obliged
to use them. The prejndice was pretty weneral apainst them that they
would shorten menx’ Nves ol make them wnbealthy, and it was oaly
when some people of the beiter sort chose to eat them aw a palatahle
that the mass uf the people were supposed to give them conntenance

On page 486 of the same volume Watxon further says:

“Ak Jate as gy mother’s childhood potatoes were thew in wneh less
esteem than pow. The ewrliest potatoes, fike the originals now discovered
frum South Ameriea, were very small, compared with the improved stock.
They were small, bright-yellow ones, ealled kidney potatnes, and prolmbly
about seveniy-tive years ago, they then first introduesd o larger kind,
more like the present in use, which were ealled in New England the Bilhoa.
In Pennsylvania the same Xinds of potatoes were valled Spanish potatoes.”
20

Bailey® makes the following statement :

“Probably the patato was kervedl as an exotie rarity af a Harvard
installation in 1707, hot (he tuher was pot brought inte enltivation in
New England till (he arrival of ihe Presbyterian immigrants from Ireland
in 17187 He further =tatex that “only two varieties were listed in 1771,
ret by the end of the eigliteenth century they were numerous.”



382 ORIGIN AND EARLY HISTORY

QUESTIONS ON TIIE TEXT

. What is the common belief regarding the origin of wur cultivated

potatot?

. When and where was the potato first mentioned in literature!?

. Where was the potata usually grown in these days?

. What can you say of it as a food plant at that time?

5. How was it preserved for future use by the natives?

. How does the evidence al hand justify an acceplance of the comnon

helicf that the present cultivated varicties of the potato are the
direct descendants of the wild species Solariem tuberosum, L.?

. When was the potato first introduced into Lurope?
. What does Wight say about its introduction from Virginia inte

England?

. In what publication was the potate first deseribed? What did -

Baunhin name it?

. What are the inconsistencies noted in Gerard's description of the putatu

in his flerbntl in 1597¢

. When and where did Clusius pablish uis description of the potato!?

What did he name it?

. What does he say ahont the tubers?

. Did the potato at once bacome papular in Europe! If not, give reasons.
. Give Iwief account of its development iu Great Britain.

. Why did the potato hecome popular in Ireland beiore it did in Mgland

or on the Contineni?

. How was the potate popnlarized in Trussia?
. How did potato development in France compare with that in Great

Britain and otlier European countries?

. What dves Krichanf¥ say allont Darmentiers part in popularizing the

potato in France?

. What dees Vilmorin say ahont the lack of popularity of the potato

in his country?
Compare the carly enltnre of the potato jn Rweden with that in other
Furopean countries.

. What about potate development in India?
. When was the potato first introduced intn Awmerica, and where

first grown?

EXERCISES AND QUESTIONS SUGGESTED BY THE TEXT

i

M 3T

Collect flowers of several varieties of potatees in different stages.
What variation in celor do yon find?

2. Compare young (nbers with mature ones of the same variely. What

vatigtion in volor do yom find?

In harvesting polatoes, note the attachment of putatoes to their stems,
What likeness do you find, if any, (» their being “attached in
chains®?
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CHAPTER XXI
POTATO BREEDING AND SELECTION

To the winitizled, the subject of plant breeding seens to be
surrounded with much mystery, This is probably largely due to
the fact that the reproductive organs of plants and the functions
performed by them are relatively little understood by the average
persoi, but when once familiar with these processes, ptant hreeding
is no wore mysterious lhan animal breeding, in fact ihe same
general laws ol reproduction apply to both.

Breeding and S¢lection Defined.—Before proceeding further
with the discussion of breeding and selection, as related to the
potato, it seetus desirable to briefly define the use and the application
of these two terms in the present work. DBreeding, as here em-
ployed, refers strietly to sexual reproduction. Selection tefers to
the isolation of any desirable variation in a variety frowm that of
the norual, and its perpetuation by asexval propagation.

Limitations of Breeding and Selection.—Broadly speaking,
the limitations of potato breeding are those fonnd within the con-
fines of the tuber-hearing species of Solavnms, but for the most
part it may be regarded as heing coniined to 1he varieties oceurring
within tlie species to which the potato iz azsumed to helong., The
breeder ls, therefore, within his power the poseibility of erossing
two varieties, eaclt of which may have certain desirable qualities
not possessed by the other, with the view of combining them iu
sonme ot the resulting offspring.

The inprovement of the potato by selection is limited to the
uatural varintions oecurring within the {udividual variety itsell.
Az uot all such variations are heritable, one caunot always be
certain that the mere selection of a variant means progress until
it is thoroughly tested. The sclectionist. therefore, has a much
narrower field thau that of the breeder.

Nineteenth Century Potato-breeding Achievements,—Uil-
tte, if any, real progress was made in potato breeding prior to 1830,
either in America or in Kurope, Frow this period on, however,
rajid strides were made in the develapment and improvement of
commercial varieties of potatocs.  During this period, the chief
cousideration in the minds of American potato breeders, aside from

381
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those of Goodrieh, seemed to be that of attractive appearance, table
guality and productiveness.  FEuropeav breeders, on the other
hand, paid quite as much attention Lo disease resistance and starch
content as to the other factors mentioned.

American Potate Breeders and Their Accomplishments.—
To attempt an enumeration of all American potato breeders who
have bad a part in ithe improvement of the putato during the Iast
half of the nineleenth century is neither feasible nor desirahle,
But, in order to intelligently trace the progress made, from the
time of Goodrich to that of Carman and others, the following list
of names is presented us worlhy of mention: Goodrich, Bresee,
Brownell, Pringle, Rand, Gleason, Hetfron, Burbauk, Alexuwuider,
Reese, Coy, Carman, Craine, Bovee, Safford and Van Ornam,

The Work of Goodrich.—The severe epidemic of late blight
that swept over this conniry and Eurepe during the years 1843 ta
1847, and reached its ¢limay in Burope in 1845, causing a wide-
spreal famine in lveland, led the Tev. Chaancey Goodrich of
Uitiva, New York, io conccive the iden that the potato, as a resull
of loug continued asexual propagation, had become so weakenad in
vigor as io be no longer able to successfully resist the attack of
disease, e believed that it could only be rejuvenated through
sexnal teprodaction, and began to make his plans for the growing
of seedling potatoes, with ihe ides ol developing more vigorous and
productive varieties that would be alle to very largely resist disease.
Through the kindness of the American consul at Panama, Goodrich,
in 18512 received a small gnantity of South American potatoes
for breeding purposes.  Among this lot was a variely which, from
its rough, purple skin and its supposed place of origin, he descrip-
tively named the Rough Purple Clili. From naturaily fertilized
seed balls of this variety, produced in 1832, he grew some seedlings
iu 1853; and from this lot one was selected as worthy of propa-
gation, This seedling was introduced in 1357, under the name of
Garoet Chili. In speaking of his work Goodrich says:

“From the beginuing of 1549 to he close of 1854 I originated about
A,400 varietive. . ..1 have but 23 surts left, many of which I xhall doubtless
reject in a year or two, The 3,000 new soris, originated in 1833 and 18566,
promise better, but even amouy thent the proportion of truly vuluable
ones will in the end doubtless he small.”

Goodrich’s statemeuts regarding the relatively few desirable
seedlings that are likely to be obtained by the plant breeder indicates

n careful and couscientious rejection of all inferior plants, and a
25



386 POTATO BREEDING AND SELECTION

firm rezolve not to offer to the trade any wnmeritorious varieties,
That he had a clear notion of the problem before him is evidenced
by his summation of what he cousidered were the buportant traits
which should be included in a valuable variety of potatoes. These
are as lollows: (1) Good shape; (2) white ilesh; (3) hardiness;
(4) treedom of growih; (3) resistance of dry weather; (G) fine
Havor; (7) early maturity. Not only does he mention these attri-
butes of a good variety but he also indulges In a discussion of
varieties baving the right shape and those that dJid net. He
further shows his faniliaridy with the behavior of varieties, by
citing those possessing what he terms good bases from which to
grow a large proportion of seedlings having shapely tnbers. For
example, he mentions the Rough Purple Chili as a bad hase to use
for shape, but a good one for color of ilesh and hardiness.

So far as known, Goodrich did not do any artificial crossing;
all of his seedlings being produced from naturally fertilized seed
Lalls. While in this vespect he failed to perform the highest
type of plant breeding, his work, nevertheless, lmpresses oue as
having been carefully condueted.  The varieties that he originated
were the Clalien, (fuzeo, Iarly Goodrich, Garnet Chili and several
others. Of these, the Garnel Chili is stil]l being grown as & com-
mercial variety in some localitics.

The importance of Goodrich’s work lies not so much in what
he himself originated, but rather in the varieties produced by
others from his Garnet Chili seedling. TIn a remarkable tribute
to Goodrich, Henry Ward Beecher says®:

“There ure few instances on vecord of zeal so interested, chiefly in
two respects.  Lirst, in that he would nol permit himself to be imposed
upon in the judginent which he placed upon the merits of his seedlings;
and, secondly, in that he worked out his Lenevolent labors to the end of

bis Jife, without turning his industry to his ewn profit. He was so
busy with lis experiments thal he hiad no time w make movey.”

e was a prolific writer, and something like 130 articles from
his pen were published in the horticultural and agricultural joureals
and reports of that period.  There can be no question as to the tre-
mendous impetus his work and his writings imparted to those who
later followed in his footsteps.

Work of Albert Bresee~-The next important contribution
to the list of potato varieties in America was the Early Rose. This
variety was originated in 1861 by Albert Bresee, of Tlubbardson.
Vermont, from a naturally fertilized seed ball of Garnet Chili,
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and was introduced in a limited wey in 1867, The Farly Rose
may ke regarded as the first really promising commereial variety
produced in Ameriea. Il may also be regarded as the foundation
stock, Trom which emanated many of our present day varieties.
Bresee also originated King-of-the-Earlies, Peerless and Prolifie.

The work of C. G. Pringle of Charlotte, Vermont, will
always stand forth in the minds of American polate breeders as
representing the first careful effort to eross potato varieties, with
the object of combining in the resultant offspring certain desirable
characters of the parent plants. Pringle was a close observer of
nature, a keen student and a good botanist, and he eurly acquired
such skill in the technie of crossing, that we find him iu the early
seventies contracting with a leading secdsman of New York City to
produce hybridized potato seed at $1,000 per pound. Considerable
geed was produced at this price and, through the seedsman, was
widely disseminated. There is every reason Lo believe that Pringle’s
hybridized seed produced many varieties for which the hyhridizer
never received (he credit. s varietal contributions were the
Alpha, Adirondack, Rubicund, Ruby and Snowflake. The latter
variety is still remembered for its high talle quality, but on account
of a weak halit of growth and comparative unproductiveness, it
has practicaily gone out of cultivation, at least in a commercial
way. The other varieties mentioned were relatively short-lived.
Tnfortunately for plant breeding, Pringle abandoned this field
of endeavor just when his produetive powers were at their zenith.
ITe became a botanical collector and explorer, in which pursuit
he was so successful as to earn the title of “Prince of collectors,”

In 1876 Robert Fenn, one of England’s fumous potale breeders
published under the caption of “Looking Back”® some very inter-
esting correspondence belween himself and Pringle relative to
polato hreeding. The following quotation from Pringle’s letter
under dete of January 5, 1876, indicates how thoroughly imbued
he was with the subject of potato breeding:

“Twenty years ago there was little disparity, as I suppose, belween
English and American potaloes. The majority of the varieties which
we now cmploy, or certainly thuse which are grown most extensively, have
ariginated aince thal (ime, and have descended from semi-domesticated
vierieties from South Awerica, Tybridization of species has lwen one of
my aims Besides the origina) species from the Andes, Solunum tuberosum,
I cultivaled one, very distinet, from our western territory of New lexico,
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Fendferi,  As yel, all my paina taken to impregnate il with pollen of
the enltivated speeies has proved unavailing, though partially developed
fruits have foliowed my operations, only to fall away, however, before
maturity, When I learn the conditions which the plant requires, and
wore fully meet them, I shall sieceed, doubtless, Peru can furnish still
another sgccies, V. Montanum (vide Rot. Mag.) and L am very anxiovs to
secure it,

This glimpse of Pringle’s work serves to show the thoroughness
with which he attacked the potalo-breeding problems of his day;
and one can hardly refrain from jndulging in retrospect as to whal
he might have accomplished had he voutinued his breeding work,

The work of C. W, Brownell of Fssex, Vermont, though
not of as high an order as that of Pringle, exiended over a some-
what longer period and his introductions ure more numerous. The
liest known varietics are Beanty, Best, Centenntal, Barly Telephone,
LEureka, Superior, Winner and Vermont Beauty (Beauly of Ver-
mont). So far as known, Drownell did not make any arti-
fieial crosses,

Albert Rand of Shelburne, and later of Drislol, Vermont,
vame more nearly following ihe same line of hreeding as that of
Pringle. IIis prodnetions were Champion, Delaware, Matchless,
Improved Peachblow and Silver Skin.

0. H. Alexander of Charlotte, Vermont, was a seedsman ag
well as a plant breeder, and it is a little diflicult 1o determine
whether some of his introductions were of his own origination er uot,
S0 fur as known, he did not cross-pollinate potato blossonie.  The
seedlings that e originated were either growu from naturally fer-
tilized seed balls or from hybridized seed produced by others. 1is
introductions were rather numerous and one of them, at least, Is
extensively grown. The list is as follows: C*harles Downing, Dakota
lted, Everiti, Garfield, Green Mountain, Reliance, Trophy, White
Mountain. Of this list, the Green Mountain is by far the most
important, as it and its profotypes are among the most widely
grown varicties in the northeastern United States.

The productions of Gleason and Heffron were neither numer-
ous nor important. The former originated the Willard, and
the latter the Chicago Market and Climax. Meffron was closely
associated with Goodrich toward the elose of the latter’s life and
assisted in introducing some of his seedlings.

Luther Burbank's claim to notice, in connection with potato-
breeding work of this perioed, lieg in the fact that he was forlunate
enough to produce a seedling, named afrer himself, which became
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widely known and is still extensively grown in some sections,
purticularly in Calilornta. The story of the origin of the Burbank
Seedling s not tudicative of any particular effort on Burbauk’s
part. Tt is simply 2 story of the discovery of a naturally fertilized
seed ball on an Xarly Rose plaut in his mother’s garden at Lan-
caster, Massacltusetts, in 1853; its suh\PqLPm loss and re-discovery
on the gromnd beneath the plant; the growing of 23 seedling plants
from this berry : and the setection of the most promising one which,
three years later, 1876, was introduced by Gregory of Marhlehead,
Massachusetls, under the umine of Burbank’s Seedling.  Contrast
this record with that of {oodrich, who grew aliour 12,000 seedlings
extending over a period of about 15 vears, and out of all this
nwnber failed to prodace any that brought him as much lasting
fume as Qi Burhank’s Scedling.

T'his simply serves 1o illustrate a point too frequently lost sight
of by the planc breeder, and that is, that those who follaw the pion-
cer usually seap the richest reward,  Rresee produced an Barly
Rose from Goudriel’s Garnet Chili, and Burbank produced Lis
seedling from the Early Toze.  Ju like manner, Alfred Reese. in
1871, obtained the Farly Ohio from a nateeally fertilized seed
ball of the Larly Lose, a variety that is still esteusively grown in
the Red River Valley in Minneseta and North Dakota, in the
Kaw Valley in Kansas, and many oiher localities in the central
and western states,

Coy’s Productions.—E. 1. Coy of TTebron, New York, oblained
the Barly Beauty of Helvon in the early seventies front a naturally
ferlilizedl sead hull of 1he Garnet Chill.  This variety was intro-
duced in 1878, and far a cousiderable period was rather extensively
grown. 1t was a heavy producer of fair guality potatoes, bhut both
vine and tuber were extremely susceptible to late blight, At the
present time it is little cultivated, Coy was also the originator of
the following varieties: Late Bewuty of IMebrou, Larly Puritan,
Fraptre State, Late Rose, Noroton Beaury, Thorburn, Vaughan
and White Elephaut,

Thus, within a compuratively few yeuars, there was developed
from the Gasuet Chili, and its daughter the Early Rose, several
varieties that are still extensively grown, and from which many
others have sprung to enrich our agriculture,

The work of E. §. Carman, former editor of The Rural New
Yorker, is of extreme interest to the plant breeder in that he
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introdueed an entirely different strain of seedling potatoes into our
agriculture,  No far as we are able to judge, Carman’s varieties o
not pussess Lhe same blood as do these which have sprung {rom
the Garnet Chili or the Jersey I’eachblow.  Unfortunately, Carman
did not keep careful records of his work, and the exact parentage
of his seedlings is not known. Tle admitz that he failed to make
any crogses between the varieties in hiz collection, and, nceording
to his own account, even failed in the enrlier years of his work to
find any naturally fertilized seed balls, This Jack of success in
securing seeds led him to advertise widely in The Pural New
Yorker for potato seed balls. L response to this appeal, some seed
was received from Europe, and from these hie produced seedlings
that, in turn, bore seed balls; and from ihis sced he obtained hix
Carman Nos, 1, 2 and 3, On ils introduction, Carman No, 2 was
griven the name of Rural New Yorker No. 2. Siy Walter Raleigh
was produced from seed of the Rural New Yorker No. 2. Carman’s
productions have added millions of doltars to the productive wealth
of the States of New York, Michigan, Wisconsin, fowa and Minne-
sota, and as yet there seems to he no diminution in their vigor.

Breeders From a Few States.—Thus far all of the potato
lireeders discussed have heen residents of come half-dozen states,
all of which, except Ohio and New York belong to the New England
group,  The chief eentres were New York and Yermont, It would
hardly be fair, however, to elaim that nothing had lLeen atlempted
in the Aliddle Wert in the development of new varteties.  Amoug
those who have been most promineuntly identified with this work
might he mentioued the names of Martin Bovee of Michigan,
Thomas Craine of Wikconsin, and F. B. Ven Ornam of Towa.
Bovee originated TBovee, Farly Michigan and TPingree. Craine
rave us June Fating. Keeper and Potentate.  Van Ornam’s con-
tributions were Extra Iarly (Burpee’s) and Great Divide.

In concluding this enumeration of nineteenth century potate
breeders, we do not claim to have mentioned all who are entitled
to recognition, wor that the list ol varieties given represents all
thal each of thew oviginated. The objeet i mind has Leen raiher
to give a running history of polate breeding from the middle of
the century to its close, in ordey to show what influence each of
the men mentioned may have cxerted on the potalo indnstry of
the country ax a whole, and to hring together in a cancrete way
such data s would scem to be most hmportant to those inter-
csted in potato Lreeding.
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Potato Breeding in Europe.—It is inferesting to note that
potato-breeding activities in Europe were coinvident with those in
Amperica,  That this shoulil have heen the case is not unnatural,
hecause the same severe losses from late blight had been sustained
by the European growers, and therefore the same unecessity existed
for the improvement of the potato through the development of
nore Vigorous growing varieties,

Work of Paterson,—In Great Dritain the name of William
Patersan of Dundee, Scatland, stands ont prominentty as a piobeer
in potate breeding work, According to Wright and Caste® he
was probably the first person to cross-pollinate the potato.

His fiest experiments were made in 182G, but it was not until
1856 that he produced anything of wierit.  Paterson’s Vietoria
(1836) ix regarded by many as the beginning of distinet progress
in potate breeding in Grear Britain, 1o addition to the Victoria,
Taterson orviginated many others, but his fume as a brealer will
always test on that variety.

Fenn's Productions.—In many respects the work of Rolert
Tenn, in England, is very similtar to that of Pringle, in America.
They were both intensely interested in potato breeding and for a
time kept up an active correspondence. Some refercuce has al-
ready heen made to this correspondence, and certain extracts given
of one of DTringle’s leifers. Similar extracts are now presented
from wne of Fenn’s letter to Priugle under date of Jannary 27,
18%8. the citation heing taken from Fenn’s article “Looking Buck,”
previously given. In this letier he says:

“I see already io bhave entered into your ideas conmcerning the
mingling of hiood of Inglish and American kinde, or three vears
consecutively, thoush as yri ineffectoally, T bave tried to rross my Nector
of Woodstock seedling with your Swowlake, as being the very lest of the
Awmerican varietiex sent over (o ns.  Rnowflake vefuses to produce mie a
glohile of pollen or to hecame impregnated. ... This also has heen the
euse with other Ameriean varieties, till this season a stnol of (hat shy
bloomer, Willard’s Scedling, threw a stalk of flowers and, (o my great
satisfaction, gave me some pollen upon my thamb nail. I immediately
applied the dust to the pistils of three prepared floreta of my ceadling
Bountiful, and, in a few days, T had the inexpressible satisfaction to find
impregnation complete, and the berries steadily growing., Again, some
three years ago, after applying the pollen of TBeuntiful to seme hunleeds
of pistils on the hlossoms of the Ameriran Lute Rose, T was in despair
until two farewell hunches of flowers appeared in the row, when, as u Jast
resart, T again applied the pollen of Bountiiul and perseveranee pave e
five impregnated berries.”
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Fenn®s first crosses were made in 1837 hetween (Hd Red Iegent
and .American Black Kidney, also between American Black Kidney
and English Red Regent, Tle used \micrican varielies freely in
his crosees.

James Clark should also have a place among potato hreeders
of his time on account of his Magmumu Ronum, which, according
to Dean® was the result of a cross hetween Early TRose and
Paterson’s Vietoria made in the early seventies. It was infro-
duced hy Sulton in 1876, For a number ol years, the Magunum
Bonum was very popular in Greet Britain and elsewhere on acconnt
ol the fact that it was a strong grower, comparatively {ree from
dizease, productive and of fairty good quality., The blood of the
Magnum Bonum represented the lest of American awd DBrit-
isll varieties.

Findlay's Up-to-Date, introduced {oward the close of the
nineleenth centurey, egtalilished such a reputation for this famous
potato breeder as to make his subsequent productions very much
sought after.  These will be noted nnder twenticth century
development.  The Up-to-Date very largely supplanted Clark’s
Magnum Bonum,

Other British Breeders,—The good work done by Carler,
Chapman, Danicls, Tidler, Forbes, Harris, Kerr, Sharpe, Suiton
and Webb allests fo the deep interest taken in the improvement
of the potato by the potato breeders of Great Britain.

The Vilmorins in France luve alwavs been active in the
conduct of plant Lreeding work., As a rule, however, fhece dues
not =eem to have been as much interest taken in the potato by the
LFrench plant breeders as in Great Britain and Germany,

The work of Wilhelm Richter, in Cermany, affords a sirik-
ing example of what may he avcomplished by conceutration of eflort
upon a ceriain specific thing. In 1869 Richter Lecame greatly
interestedd 3u the improvement of the potato® At that time,
the starch content of the potato in Saxouy ran from 8 to 1.5 per
cent. Tolatoes of English origin dominated the German market,
In 1875, at the exhibition of Allenburg. Richier was able to show
a number of prowmising seedlings, sueh as Richter's lmperator,
Precious Stone and others.  IIis Imperafor proved to be a particu-
larly valuable vartety, and Tmproved Tmperator is still a leading
German varviety. Paulsen and (fimbal have also contributed much
to the development an® improvement of the potato in Germuny.
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Twentieth Century Progress in Potate Breeding.—in many
respects, the actual progress made in polato breeding in this
country since 1900 falls {ar short of that made from 1551 to 1890.
Convineing evidence of the truth of thiz assertion may be obtained
hy a carefnl perusal of the seed eatalogues from 1867 to 1800. No
such activity can be shown in any later period, nor can anything
like as good descriptions of the newer introduclicns be found in
our present day catalogues. This apparent decadence of interest
in potato breeding may be partially explained by the fact that,
during the ninctics, the estremely low priecs of farm products
had a depressing ellect on the potato industry,

Another factor which may have served lo lessen interest in
potale breeding was that, with the introduction of the Green
Monutain and Rural types of polatoes, so admirably adapted as a
Tate crop in the northeasiern Uniled States, there was little
incentive to indulge in this line of cffort.

Tn Ferope, on the olther hand, during the first few years of
the century, the world never witnessed, wnd probably will never
again wilness, such wild excitement as prevailed during the intro-
duction of Suttor’s Discovery, and Findlay’s Northern Star and
Eldotado, The high prices paid for these varieties were largely
due to the fact that they weve heralded far and wide as being
almost immuue to lale hlight.

A sbuilar mania prevaited in America during the years 1867
lo 1869, A sule is recorded’™ in the Spring of 1868 of 150 bushels
of the Barly Tlose for $1,000 or an average price of $66.G6 per
hushel. The Muy issue of the dmerican Agricnlisrist 1868, p. 153,
containg the announcement that a portion of the 150 bushels had
been re-sold at $30 per bushel.

Becclwer,® in hix essay on “The TPolato Mania” stutes that as
high as $50 per tuher was paid for Bresee’s King-of-the-Earlies.

Although a number of new varieties have been introduced by
American seedsinen sinee 1900, it can bardly he claimed that mnel
progress hus been wade along this line.  The two acquisitions that
offer much promise are the russet type of the Rurbank and Rural
group. Nothing efinite is known abont the origin of the Russet
Burbank. So far as it is possible to determine, the Russet Rural
appears Lo have originated in Michigan. This type of Rural has
recently been accepted by growers in some sections of Michigan
as their standard commereial variety. '
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Lack of familiarity with the newer introductions abroad, other
than these mentioned, does not permit of making comparisous he-
tween thems and those which were being grown commercially priur
10 1800,  There can hardly be satd to he any lack of interest among
potato hreeders, as will be indicaled by some of the names here
presented, all of whom have heen more or less actively engagedl
in an attempt to improve the potato. This list is as follows:
Berthault, Dean, Findlay, Frevkmanin, Seelhorst, Heckel, PPaton,
Salaman, Sutton, Taylor and Wilson. 1t is needless to say that
this Qist by no means represents those who are nctively engnged
in potato-breeding work,

Difficulties Involved in Paotato Breeding.—Oue of the chief
diffieulties confronting the potato hireeder s due to the fact that
so many of our most desirable commercial varieties bloom very
gparingly, if at all, in some Jocalities, and that, as a rule, the
most of themn do not produce vinble pollen in uflicient amount to
impregnate the ovariex of the flowers to which it is applied. This
stalement applics almwst equally well to the free blooming as to the
shy blovming varcieties.

Another difficulty encountered by the breeder is that untoward
seasonal conditions at the time the blogsom buds ure forming may
wholly prevent the full developmeut of the llower, and, couse-
quently, the opportunity to make crosses is Jost.

A further drawback to progressive work in potato breeding is
due to what might Le termed the irony ol fate, in that the few
varieties which de produce ample viable pollen are more or less
unsatisfactory from a commereial standpoint, with the result that
the seedtings derived from the nse of suel pollen inherit mapy of
the undesirable characteristics of their male parent.

Flowering Habits.——In discussing the Howering habits of cur
commercial varicties East™ makes the following statement :

“IT we rogard blossoming as dnvariabte at some period of their life
under the proper cenditions, we can then divide potate varieties into
several elnsses,

1, Varioties whose huds drop off without opening,

2. Varietiex in which a few flowera epen, it Jull immediately.

3. Varicties whose fluwern persist several days, but rarely produce
viable pollen.”

He estimates that about 60 per cent of our named varieties
betong to the first class, and, of the varieties that de hleom, enly 60
per ceut have their blossoms persistent for more than one day.
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East further found that unselected two-year-old seedlings gave
nearly the same percentage of plants that dropped their buds before
opening, the figures being 56 and 44, respectively, From these data
he made the following deduelions:

“This approximately equal percentage of the different classes, hoth
in geedlings and in named varieties, indicates that their sexual difterences
are inherited ns distinet characters, and are not due to  increased
tither formation.™

Observations of the writer de not substantiate those of Kast
relative to the percentage of non-flowering varieties, nor do they
necessarity refute themn, if we regard his data az merely applying
o the pasticular locality in which hiz studies were made. The
percentage of varieties belonging to any given class varies with the
regiou, amnd Is very largely dependent upon the climatic conditions
under which the plants are grown. Tn a previous publieation'
the writer made the followiny statement :

“dost varieties will produve some blussoms when grown under oplimum
conditivns for the normal development of the plant, partienlarly if these
eonditions prevail during the stage at wlhich flewer buds are formed. In
any considerable varietal collection it is hievitable that many varieties
should find the conditions unsuitable for their maximum development,”

As a resutt of over a quarier of a century’s intimacy with a
large vartetal collection, the writer has come to recognize the faci
that varieties belonging (o ecerlain groups or classes of potatoes
bloom frerdy or sparsely according to rhe particular group to which
they helong.  For example, the members of the Trigh Cobbler, Early
Michigan, Tarly Rose, Beauty of Ilebron, (ireen Mountzin, Rural,
Peachllow and Tlp-to-Date groups hloom profnsely to vecy pro-
fusely in rorthern Maire; those of the Farly Ohio and Burbank
groups are only moderale bloomers, while those of the Triumph and
Tenrl groups are very sparse bloomers,

Abundance and Viability of the Pollen—C(reat variations are
found in varieties with respoet to the quantity and viability of the
pollen produced by them. Thiring the years 1903 to 1907 Lhe
writer had an opportunity to observe the hehavior of a wild Mexican
species, Solanwm polyadentum, with respeet to the formation of seed
balls, Tt was noted that while it bloomed rather freely throughont
the growing season it seldom developed seed balls until the latter
part of the summer. Examination of the stumens showed that it
was not due to lack of pollen, and that its failure to develop sced
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balls was appareutly due to a lack of viable pollen, In plant hreed-
ing studies extending over a period of sixleen years it has been the
writer’s privilege to examine the stamens of a great many varieties,
and in but few instances haz an aburdance of viable pollen been
found. The data show a very much larger proporiion of foreign
varieties producing viable pollen than of American varieties. Uf
the many varieties stodied in the twelve groups mestioned, only
four were noled which could be regarded as dependable sources
from which to obtain viuble pollenr. These four American varie-
ties were Early Silver Skin, Keeper, McCormick and Rouwd
Dinkeye, all of them undesirable from the standpoint of their table
quality, smoothness of surface, color of skin or productiveness.
There are times, however, when it is possible to secure sufficient
viable pellen to make artificial ceosses from varieties belonging
to lhe Burbank, Creen Mountain and Rural groups; and less
infrequentily from the Irish Cobbler, Trivinph, Early Michigan,
Farly Dose, Early Ohio, Beauty of Ilebron and DPearl groups.
The Peachllow group is emitted because the MceCormick and Round
Pinkeye are members of that gronp. The varieties, Farly Silver
Skin and Keeper, do not fit into any of the groups mentioned.

More recently certain varteties of foreign origin, such as Busola
and Petrouius, have heen found to produce an abundaiee of viable
pollen and they seem to transmit desirable qualities to their
offspring.

In a rather recent publication Malaman' announces that male
sterility ix a dominant Mendelinn character.

THE TECTINIC OF I'MOTAT! BREEDRLNTG

The first. consideration in the technic of plant breeding is
that of the character of the flowers borne by the plant which oue
desires Lo cross.  The flowers of a plant are either perfect or im-
perfect. Perfect flowers are those which possess hoth stamens
and pistile; tmperfect ones those which are devoid of one or the
other reproductive organ or organs.  The potate plant bears perfect:
flowers, aud is of such simple structure as 1o render the task of
crossing it comparatively easy (IFig, 205).

Structure of the Pistil.—The pistil of each flower is morpho-
logically divided into two parts, »iz., the style and the stigma.
Each potato tlower hears but oue pistil {Fig. 206}, the style of
which varies from six to nine lines in length, and from one-third to
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two-thirds of a line in diameter. Usunlly, the shorter the style,
the fleshier it is, Some styles are greatly curved, and in some
varieties there is a dislinet spiral twist as in Up-to-Date and
Faclor. Others are perfectly siraight. The two-lobed stigma also
varies considerably in size, some being only sltightly enlarged and
somewhal cup-shaped, while others are considersbly cnlarged,
having well-ronnded lobes covered with short papilla.

Structure of the Stamens.—'T'he potato flower normally pos-
sesses five stamens, but occasionally four or six are noted.  Iu some
varieties six stamens are of quite frequent occurrence. The stamens
have short, thick filaments with lerge, fleshy, erecl anthers, which

Frc. 205.- Potato Gower natural xize show= ¥ra, 206.—Potato flower with sta-
iog stamcos snd pastil. el reinaved showing nazed pistil,
usually stand close together around ihe style, Jike a cone in the
centre of the flower (TFig. 205). The anthers may vary {from three
to [ive lines in length and oue to one and one-half lines in breadth,
and about ove line in thickuess, The placents, which divides the
auther longiludinatly into two equal cell-like compartments, is
rather thick and fleshy, The halves or lobes of the anthers have
small lerminal pore openings for the discharge of the ripe pollen,
which are produced on the juner surfaces of the cell. In many
varieties, the anlliers are so poorly developed that the tevminal
nores do not open, though they are not se undeveloped as to be
devoid of pollen, Tn such vases, the membranous outer covering
of each anther lobe or cell may be slit open, and the pollen grains
seraped off inie a receptacle by means of a scalpel. forceps or
needle.  Usnally, however, such pollen is not viable, and one should,
therefore, rejeet such varieties for pollen purpeses, The eolor
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of the stumcus varies greatly with different varieties. Some are
a pale lemon-yellow, while others are a bright orange-yellow, with
all the intergradations of color between these two. Only one

A I
F1e, 207, —Totato fower rymes, A ghows three fin: which nmieht be used for arti-
ficial pollination, thourh vnly the vpper right hand bud i the right stage, Cyme B has
twa buds at right slage.

A 13l

Io. 208.—Cymes A uod B alier cmssculation. Note protrudiog pistils in lower flow-
era of cytue

instance has come under our observation in which the color of the
stawmens did not answer to the above description, and that was
in the case of a wild Mexican species, Solanunm cardiophylium
lunceolafum, (Berth.) DBitter, where the anthers were chocolate-
brown with a slight tinge of purple, Usually varieties with pale,
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lemon anthers do not prodnce pollen freely and, ae a rule, it is
not viable. A counsiderable variation bas also heen noted in the
turgidity of the anthers, usually those of a pale lemon-yellow color
are less turgid, and are more loosely arranged around the pistil.
Oten this looseness is in the nature of a distinet eurving outward
of the central portion of the anther, the tips of the anther clasping
the pistil. Generally this type of flower hus one or more defective
stamens.  On the other hauwd, it has been observed that some of
those having a deep orange-yellow color, like those ol Solenum

Fra, 209, —Finasculating the Bawers.

Magliu, are so fitm axs to be ulmost coriaceous.  Flowers of this class
seldom, if ever, produce an appreciable gquantity of pollen and,
as & rule, it is not viable.

Artificial Cross-pollination—The actual process of cross-
pollinating potato flowers is ecomparatively simple; hut since
relatively Tew of our commercial varieties develop viable pollen,
the percentage of success iz usually small, unless ihe operator
employs pollen from varicties that produce it freely and that is
known to Le highly viable,

The first step in the eross-pollination of the potato is obviously
that of the selection of the parent plauts, Strong, healthy plants
should be chosen, of a variety possessing certain definite characters
which it is desired to corabine with certain other desirable characters
of another plant, The next step is the selection and emascalation
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of the llowers to which pollen is to be applied, and the hagging of
the sume (Figs, 207 to 213).

The proper stage at which to emasculate the flowers iz sually
abont 24 lours before the buds normally epen. This stage is
showu in figere 202-R. The only instrument necessary for the
removal of the stamens is a sharp, pointed foreeps (Figs, 209 and
212). To perform {he operation, clasp the lower portion of the
bud between the forefinger amd thumb of the left hand and, with
the forceps held in the right hand, slit open and push back the

a, 210.—A siple and handy pollinating kit,

coralla, after which the fleshy anthers can be easily and quickly
remaved by pressing each of them backward from ihe pistil until
it snaps from its filunent.  Figure 206 shows a blossom from which
the stamens have been removed in the manmer described, Tt is
usually desirable to emasculate as many flowers in each cyme as
are at the right stage ol malurity. All those that are too immu-
ture or mature should be removed before inclosing those that have
bheen emasculated in a paper bag {Figs, 209 aud 213). A one-
pound bag, that is, u paper sack having a capacity mark «f one
pound is large enough for this parpose (Fig, 211).

The work of putting on the sacks can bhe greatly facilitated by
perforating the tops of the sacks and runuing strings through
them, prior to their use in the field, as shown in figure 211, An-
other feature that has proved satisfactory is that of inclosing with
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the flowers the youug shoot on which the flower eyme is borne,
or where this is ol feasible, a2s much folinge as possible. The
inclosure of the Toliage serves o two-fold purpose, that of protecting
thie Howers by keeping Lhe
bag distended, and, in sup-
plying moisture through
leaf transpiration,

The flowers are usually
ready {or poliinating one
or two day: after emascn-
[ation, depending upon the
slage ol maturity wheu
emusculated and the char-
acter of the weather subsc-
quert ta ic.

Sataman’® and Fast®
regard the covering of the
flowers with bags as an
unnecessary procedure amd
likely to cause injury to
the pistil.  On this subject
Salaman says:

“Ali my work has heen
carvied an without placing the
flowers in bags. The reasonsy
far not adopting special pre-
cantions were that, when
bagged, the flower invariably
drops; that bees and the like
never approach a potato flower,
though a small fly often lives

FiG. 211.—Ore pound papes bag cendy for use, in the bottom of the vorolla;

that the flower is con-

structed for self-fertilization; and that the quantity of polien is so scanty
as to render fertilization by the wind in the highest degree tmprobable.”

Fast says:

“We may conclude that if we cut off all the uppermost cymes from
the plant stems, and use for pollination only emasculated flowers of those
Lorné next in order. the relative probahility of onr erosaes heing interfered
with #¢ negligible for all practical purpuses. This removes the neces.
sity of shutting out the light and air circulation by means of bags. It is
also worthy of nate that the chances of success are much greater if
the calyx and corolla are not removed during emuasculation, us the style
is very slender and s likely to Le injured,”
o

-
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While it is true that the pistil of the flower is easily broken off,
and that few inscets visit the flowers, it is not necessarily truc that
the inclosure of the emasculated flowers in paper bags eauscs any
more of them to drop off than if left uncovered, provided the oper-
ator follows the suggestions given relative to including as much
foliage with the flowers as is possible, The beneficial effect of the
foliage has already heen mentioned.

Method of Collecting and Applying Pollen.~—3Many niethods
liuve been pursued by the writer in collecting pollen, but none have
proved as satisfaclory as the one which iz now followed. This

Fio, 212.- Jarring the Feu. 213, —Eneloaing the impregasted Howers in g

pollen from the anthers on pe bag and recording the vross,

thumbnail.

method consists tn gathering the flowers, as needed, from the plants
which have been selected as pollen parents. Whex o large number
of emaseatated flowers are to be crossed and different pollen parents
are to be used, it has beeu found expedient, as well as satisfactory,
to collect & number of flowers of the varieties desired, which are
at the right stage of develonment, that is, when the tormunl pores
of the anthers have jnst opened. Rach Tot collected is placed in
a separate bag, the bags being similar 4o those used for inclosing
the emasculated flowers, Fach bag is properly labelled swith the
name of the variety or of its field number.  Tu {his way the operator
mny carry a considerable quantity of available material with him,
which ean he readily drawn upon as desireil.  When the pollen of
any particular variety in the pollinating kit is desired, a fower is
selected from the proper Lag, the ¢orolta is pnshed buck between




COLLECTING AND APPLYING POLLEN 403

the ferefiuger and thumb ol the left hand and held in such a
position that the anthers extend upward on the thumb nail (Fig.
212). After removing the pistil, tle anthers are tapped sharply
with the forceps, thus jarring the pollen cut of the terminal pores,
upon the thumb nail on which it is readily conveyed to the stigmas
of the previously wncovered flowers, The cross is then recorded
in a field note hook, aud its number placed ou a string tag, which
i¢ attached to the pedicel of the flower eyme, alter which the polliu

‘Frer, 214 —Seed balls eight duys alter upplication of polien.

ated flowers are again incloseil in the paper bag, care being taken
to include as much foliage as possible, aud to avoid injury to the
pistils, Generally the success or failure of a cross can be deler-
mined in & week from the date of applying pollen. Frequently
the sced balls at this date will be two-thirds grown (Fig. 214).
The rate of developmeut is largely dependenti wnpon two factors,
ziz., the natural affinity of the plants crossed, and the amount of
viable pollen applied to {he stigma. s a rtule. the paper bag
should be removed in seven days. At this time the seed balls of
all successful crosses should he inclosed in a lonse cheesecloth sack,
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securely tied to the stem of the plant in order o keep it off the
ground, or from breakiug the flower stalk, when the plants begin
to mature.

Percentage of Successes.—I1n some studies made by East (Le.
p. 36) to determine whetlier the upperinost, intermediate or lower
flower eymes produced the largest gquantity and the most viable
pollen, he found that crosses, resulting from the application of
pollen {rom such sources gave the following percentages of sue-
cesses. Upper eymes 28 per cent; lnterinediate 52, and the Jowest
cymes 18 per cent, TTe states that these experiments were wade
on plants of a variety that naturally produced an abundaace
of poilen. lIn our own work there have been numerous failures
as well as many sueceesses,  Tn the eartier years or between 1903
and 1908 very few successful crosses were made, certainly less than
one per cent; but in 1909 the percentage of successful erosses was
quite large.  This was especially true iu those cases in which pollen
had been used from a varioty kuown to protduce a high pereentage
of viable pollen. Tn some tnstances, every tlower poltinated hare
a seed ball,

The data contained in the following table embody tlie results
secured by the writer in 1909, while in the emplay of the YVermont
Agricultural Experiment Station and which were prepared and
publisked in U7 5. Depuriment of Agriculture Bul. 105, A study
of these data shows that 458 seed balls were produced from a total
of 1,599 vrosses, This represents an average of 28.6 per cent
tor the whole number crossed.  When one takes into consideration
the fact that a large percentage of these crosses were entire failures,
indicating the use of worthless pollen, iliey can appreciate the
fact that when the proper pollen is applied to a receptive stigina
the percentage of successes will be high. Tf we analyse these data
carefully, we find ample corroboration of the ahove statements,
The following analysis is taken verbatim from ihe publica-
tion mentioned.

“A sty of (he table discloses xome rather interesting rata, partien-
farly with respect (o the bebavior of sced-learing plants when pol-
linated with different, varieties. Iu the first cross recorded, CGeheimat
Theil X Kceper, six flowers were pollinated and five seed bally were
developed from which 502 tuber-bearing plants were produced. The
same variety when mated with XX Farly developed onfy one seed ball
frone 11 pallinated flowers, and this il ot produoce 2 single tuberLearing
plant. When erassed with Solanam Maglio, 8 widd Sonth American speeies,
i failed to set yruit; and the same negalive resnlts were ubtained when
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RECORD O POTATO ("ROSSI

Irvord uf potato vrosses madde at Burbington, VL 3w 1M,

Number Number of Parcentage Number of | Average pumber
Farentage of crosm ol LCowera seexl balls of tuber-buaring of zcedlings per
eraased developed Bueresa seedlings sred ball
(eheimrat Theil % Weeper. L. ] 1 a 833 502 100,4
X “XX” Ewly... 11 | 1 9.1 ) 0.

. XN Meghia. ..., 3 0 [ 3 0.
Sophic X Reeper. ... ... 20 1 80. 2214 1403
Sophie ¥ Fuerst Bismarch 1 0 0. ¢ Q0.
Sophie ¥ Empire State. . 8 0 0. 0 0.
Saphie K Garuet Chili. . . 4 0 0. 0 0.
Sophie X Ivish Sm:dliug. . 4 1 100. 707 . 1768
Sophic X Venezuelu 3 0 [ 0 0.

Prof. Maerker X Apolle 12 9 75. 275 30.6
Prof. Martker X Early gll\'cr&km" 15 13 100. 355 37.0
Prof. Meerker X Kevper. ... .. 13 12 92.3 320 7.2
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poilen of the unnamed Mexican specics oi Solanum wus used.  We know
that S, Wuglia produces pollen very sparingly and that frequent attempts
(o germinate tle pollen in the luboratory have |)wu‘ unsuceessinl.  The
Mexivan speetes i3 known to preduce viakde pollen in abundance, how-
ever, so Lthat in this case the faihive to set fruit was probably a ctear
example of non-allinity. The vext female parent, Sophie, erossed with
Keeper, gave excellent results. Sophie is a Germau variety possesging
qualities of vine and tuber strougly resistant to late Bight. From 20

¥ia, 215.—3 South Arverican varicty with clusters of paturally fertilized secd balfe,

pollinated flowers 16 seed hallz were developed. The seed from the 16
seed Dalls produeed 2,234 tuber bearing plants, or an average of 140.3 plants
per berry. The 4 pollinated flowers of Sophie X Fuerst Bismarck failed
o develop a singie berry. A similar resnlt was obtained from 8 flowers
pollinated with Empire State and from 4 pollinated with Garnet Chili,
Sophie X Irish Seedling produced 4 seed halla from the + {lowers pollinated,
The seeds from these Lereies yave 707 tuler bearing plants, or an average
of 176.8 planis per berry. Three lowers pollinated with Venezueky failed to
set fruit. 1t js clearly evident that the varieties Fuerst Bismarek, Rmpire
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State, Garnet Chili and Venezuelz either did not develop viable polien or
the pellen {ubes were unable to reach the ovules of the flower. It iy known
that all of these varjeties produce pollen sparingly, and it iz probable that
an insufficient quantity of viable pollen was present to effect the creoss.

“In the first cross of the third sced parent, Professor Maerker X Apollo,
both the seed and poilen parents are of Germun origin, the latter Leing
one ol the ost disease-resistant varicties in the collection. Nine seed
balla are recorded fromn 12 flowers pollinated wnd 275 tubier-bearing plants

\[‘?x

__ F1g, 216.—Ax Irish Cabblee plant bearing several vlusters of seerl bails the result of
artificial applicativn of pollen. (oe chegsecloth sack remaved 10 show the berries

were obtained from this lot, or an average of 30.6 plants per berry.
Fifteon flowers poflinated with pollen from Early Silverskin produced @i
seed balls, from which 355 plants were oltained. an average of 37 plants
per berry. When ecrossed with Keeper, 12 seed bulls were developed from
13 Howers and these, grave 326 plants, or an average of 27.2 planta per
Lerry, DTollen from Iland’s Peachhlow proved ineffeclive.

“It is interesting to compare the results From the two crosses,
Sophic X Keeper and Professor Maerker X Keeper.  In the first instance
the percentiuge of success is S0 and in the latter 92.3. Carrying the compari-
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el

TG, 217.~Several seed Lalls showing \(lﬁcrcnl views of the itait ar beeey, alse the
position aod rolative atze of the sceds. Ralf &
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sun farther, however, we find that the firsi eresa averaged over 140 plants
per berry, while the latter averaged only 27.2. These data make it at once
apparent that sonic varieties develop fewer ovules than others”
Gathering the Seed Balls.—The seed balls should be allowed
to remain on the plant until they are mature {Figs. 215 und 16},
or until danger from froat makes it desirable to gather them. When
gathered they should be placed in a moderately warm room to
ingure ihorough ripening, Uuless the cluster of sced balls is
large, they are allowed to remain in the sack until they are thor-
oughly ripe. Most seed balls, when ripe, are usually of a pale
lemon-yellow color; but some of the foreign varicties, or those

Fra. 218, —Seedling potutves ready (o be potted off ur pricked out into flats.

having foreign Dbload in their pareutage, are of a puarplish-
Ilack color.

Removing the Seeds—The usnal practice is to remove the
seeds ag soon as the secd halls are ripe {Fig. 217). This iz most
easily accorplished by crushing the sced balls into a pulp, and
dropping them into & vescel of water in a warm room. They should
be allowed 1o remain in the water for a few days, or until sufficient
fermentation takes pluce to canse the pulp to rise to the top.
Frequent stirring of the contents of the vescwl during this time
will hasten the separation of ihe seeds from the pulp. When the
seeds ave largely separated from the pulp, the latter may be floated
oil the top of the vessel by runniug water into it; after this the
water can be poured off through a strainer or a cheesecloth 1o collecl
the seeds, which should then he dried in 2 moderately warm room.
When dry, they should be placed in a packet and properly labelled.
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In this condlition, they may, if so desitred, be held several years,
without material lessening of their viability.

Method of Growing Seedlings.—Various methods may be
employed in the growing of potato seedlings, “The one practised
by the writer is that of sowing the seed in flats or earthen seedpans
in the greenhouse about the last of March, the soil used being a
light, sandy loam of moderate fertility, The seeds are sown in

Fro. 210 —Setting out the young polato seedlings. This particuler ot is much saller
that the averugze.
about the same manner az pepper or tomato seeils, and covered to
a depth of about one-eighth of an inch. Under favorable con-
ditions, well-matured seed will begin to germinate in from 4 to 6
days, and in 10 days to two weeks most of the seeds will have starled
to grow, Tn from four to five weeks they will be ready to traus-
plant {Fig. 218) to otlier flats or to be potted off into {wo and one-
half-inch paraffin paper pots. With careful attention to watering
and room temperature, these plants shonld he ready to transplant
into the open ahoutl the lasl of May or firsl of June (Fig. 219).
At this time, il well grown, they should be stocky and thrifty
plants of from 4 {o 5 inches in height. A night temperature of
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from 55 to 60 degrees F., with u risc of 20 degrees during sunshiny
days and 10 degrees in cloudy ones, will insure a moderate and
healthy development of the plants in the greenhouse,

The foregoing outline of procedure is not intended to convey
to the reader the impression that a greenhouse is necessary to slurt
seedling potatoes. They can be grown in a hotbed, or they may
he started in the living room of the house or anywheve else in
which there is sufficient eat and light, after they germinate. The
same methods ean be followed as for tomatoes ov peppers. It
is tesivable to start the potato scedlings carly in order to give
then a long growing season, so as to insure good tuber develop-
ment the first season, thereby making it possible to discard the
undesicable ones and thms rednce the vumber to lie tested the
ensuing year.

Ficld Culture of the Seedlings.——Do not make the mistake
of plantling the seedlings too close. Tiong experience has demon-
strated that a spacing of 30 by 3G inches is none too much. The
rows are spaced three Jeet apart and the plants 80 inches in the
rows.  Lven at this distance, it will often be found that many
of the plants will nmore than cover the space allotted to them; their
long, iuber-Learing stolons will intermingle, making it dilficult
to distinguish whether the inbers belong to the one or the other
of the two adjacent plants in the row, The culture accorded the
seediing pluts, after transferring them o the feld) is not essen-
tially diffeveni to that which should he given {o commercial varie-
tiee. Bvery effort should be made to provide them with as goad
growing conditions as possible.  Thorough spraying is essential to
protect the foliage against insect and fungows pesis, in order that
an intelligent veading may he obtained on their beliavior the first
season. Seedtings from diflerent crosses frequently show great
variation in habit of growth and vigor of vine, making il possible
to obtain a fairly accarate reading fromn the F, generation (fivst
year seedlings) of the value of different varieties as parent plants.

Harvesting the Seedlings-—In many respects the harvesting
of the seedlings is the most interesting feature of this work. The
siriking differences ihat are met with in seedlings of different
parentage, or even of the same parentage, are sometimes rather
puzzling.  One seedling may produce rough, vneven tubers, while
the adjoining one niay have smooth ones (Figs. 220 and 221). Tn
like manner, the shape of the tuber may vary in every conceivahle
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saniery some bujng so knobby ax to be absolutely worthless, or
s deep-eyued ax to give the surface ol the tuber an irregular appear-
aunce.  Similarly, all gradations in color may be noted, With the
harvesting of the seedlings comes the first, real, selective process
connected with the raizing of scedling potatoes.  All plants having
irregular tuher progeny, deep-eyed, undesirable in color, or that
are too, nwmerous, should be inunediately disearded. Only those
that are of good shape slionld he retzined (Fig. 221}, Our present
practive is to take notes ou the number, size and shape of tubers,
fregueney and depth of eyes, color of skin, and general desirability

Fig, 220,~—A decidedly unpromisiog first year seedling,

of the tubers as a whole. This information, while in nowise
exhaustive, affords a basis for the study of inheritance of certain
tuber characters, and may furnish important data ov the trans-
mission of parental characters. Such data, if properly interpreted,
erahles the breeder to carry on his work with a greater degree
of intelligence; and may even permit him to predict, with more
or less accuracy, what may be expected from fhe progeny of
certain parents.

As cach selection is made by the fichl, 2 number i assigned tn
it in the notebook, This nuember 1s also written on a string tag,
with a perforated, detachable stub, which is inserted in the selected
hill and gerves to indicate those which are to be saved. Tach selee-
tion iz pivked ap separately in small cotton or gunny sacks or in
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stout manila paper bags, the stub, with number afiixed, is tory vit
and placed in the bag, while the string tag proper serves w e
the bag, and indicates by the number on the bag which seedling
selection it is. The stul irside is a safeguard against the loss of
the outer tag or the number affixed thereto. Tsually no weights
are taken of first year seedlings, except in ihe case of cxtremely
high-yielding bills. The highesi-yielding scedling thus far pro-
duced by the wriler weighed over nime and one-half pounds, The
following year it has been our practice to grow five plants each of

Fi1G. 221.—3 protisiog first year eeedling,

the scedlings; occasionally, however, when the seedling seems
anusually promising, ten plants are grown, Generally, whole tubers
are planted in order to insurc a perfect stand, besides effecling a
considerable saving in iime which would uecessarily be involved
in the cutiing of a large number of small lots of seed. The five
plants are sufficient to study the habit of growth of ihe seedling,
its resistance to disease and its tuber development. As ihey are
harvested, the same rigorous selection is practised as in the first
soason.  Prom this period on, lurger plantings are made of the
more promising ones (Figs. 222 and 223). Tunally it is nol safe
to introduce o seedling until it is five or six years old; although
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there are exceptions to this statement, as in the case of the Burbank
and Iarly Objo, which were three and four years old, respectively,
when first introduced.

The growing of seedling potatoes on a large. or eveu on a
moderate scale, is an expensive proposition. and oifers little com-
pensation to those eugaged in the development of new varieties.

POTATO 1MPROVEMENT BY SELECTION

The improvement of the potato by selection is a field of eudeavor
in which every grower intevested in the problem of increased
producition per acre ¢an engage. While, as bas becn reviously

SRR e e S
Fra, 292 —Tuking notes on seedling potetaes, Presque Isle, Me., 1918, Note two
dimeased avedlings is (lie foreground.
noted, the linitations i selection are much more restricted than n
the case of breading, in which sexmal reproduction plays an
important role, it is, nevevtheless, by no means as limited as might
be suppesed, as more or less variation already exists within mest
of our cultivated varieties.

These variations express themselves in a multiplicity of ways,
such as uniformily in size and shape of tuber and the number
produced per plant, Some plants may p-aduce 2 or 3 large
tubers, others the same number of large tubers but with a half-
dozen or mare small ones, while still others may be found producing
from 6 to 10 or more medium-sized merchantable tubers with prac-
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tically no small ones. Tt iz plainly evident that the progeny of
sucli plants as those last deseribed are more desirable than those
of the other twa.

In like maurer it is conceivable that certain varialions may
oceur in the plant itsell.  Such variations inay be expressed in any
of the following attributes of the plant proper: 1. Disease resist-

_ Frc. 223.—Takiog notes on potato seedlings at Presque Isle, Me., 1918, Nate fo-
riferous babit of plants in ceneral portion of picture,

ance, 2. Drought resistance. 3. Heal resistance. 4. Greater
vigar. 5. Greater adaptability to peculiar environmental conditions
of soil and elimate.

It is quite possible to conceive of other variations which might
be well worth considering. It is the business of the seleetionist
to deteet and isolale these variations and, through careful {esting,
determine whether they are heritable variations transmissible from
one generation to another, or whether they are merely aceidental
variations due to a larger supply of moisture, plant food or some
other external factor.

Early Attention to Selection.—That the subject of selection is
not a new one, and that its possibilities were recognized by earlier
investigators, is amply substantiated by the following examples.

In 1795, Anderson,! in a communication to the potato Com-
mittee of the Board of Agriculiure of Great Britain, suggesis
the possibility of greatly iucressing the yield of potate varieties
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Ly selecting seed [rom produciive plantx, and growing the progeny
ol each seleetion separately, in order 1o ascertain which was best.
That he thoronghly understood the prineiples of selection, as they
are known teday, is clearly evident, because he was carelul to sug-
gest that some productive plantz will not transmit this character
to their progeny. While Anderson does not actually present experi-
mental data to substantiate his views, he makes the assertion
thal he can “speak from cxperience with great certainty; and cau
affirm that, by a careful attention to these cirenmstances, a farmer
in a very few years will, in many cases, move than double the
amount of his average crop of potatoes, soil and culture being
the same.”

One of the earliest experiments that has come to notice is one
which was carried on liy 1lallet’® hetween 1863 and 1882, Ilis
aceonnt as as follows:

“In the case of the potato, T have alae applisd my system, rtarting
overy year with a single tuler, the hest of the year (proved Lo have leen
£0 hj.- ita having been found to produce the bext plant) for fonrteen
years. Ay main object here haa heen absolnte freedom from disease, and
These potatues are now descelided from 2 Jine of single (ubers, each the hest
plant of the year, and absolntely healthy; and conewryvently with the
endeavor to \v:pe ottt all tendency to disease, T have always kept in full
view tlle point of increasing pmduulum ss. The result may be thus
shortly stated: Dividing tle first fwelve vears into three perivds, the
averagre number of tubers. upon the anvual best plant selected was, for the
first period of four years 16; for the second period of four years 19; for
the last peried of four vears 27; or nearly danble the nmmber produced
during the firet seriea of four years. And i, as T wight very fairly have
done, T had confined thie first period to the fiest three years {instead of
four), the last period would have shown an average of 7 tubers against
13 in the first period, or more than double.”

The evident care with which this cxperiment was conducted,
and the continued selection of the best plant hased on treedom
from disease and productiveness, would seem to indicate that Fallet
had definile elear-cut ideas concerning the advantages of selection
in building up vigorous and productive steains,

Observations of Carriere.—Carriere® in discussing variaticns
in the potato says:

“The polato furnished wa with examples of modifications just as
remarkable as those which we have reported for heans and for corn......
Every year, in reality, when we harvest the tubers and wish to conserve
the purity of the variety, we are obliged to purify, that is, to make a
choice aud !‘e]‘.‘Ll those which, rs we say, have degﬂmrnled .The
modifications in the potato may ocenr equa]ly well in the \1I1dur"r0lllt(|
parts; that i what has happened in the variety called Pousse-debont,
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The name Poispe-debont las lwen giver to this varviety heeanse the tuhers
which it produces, inslend of being placed flat or nearly so in the woil,
sre arranged oie sgiiinst {epen) the other, mueh like pieces of wood are
disposed for transformation into elareoal.”

It is further stated by Carricre that the Marjolin potate is a
variety possessing the peculiar quality of never fowering, and of
heing very early; lbut, notwithstanding this fact, it is continually
producing plants which flower and produce zeed, and which, owing
to this fact, are not as early as the parent plant. Carriere also
observed transformatious or variations in color of flowers, shape
of tnbers, and season of ripening in the variety Chardon. He
remarks that these vartalions in the Chardon are rather odd, because
it hud long been under his observation without having previously
shown any variation whatsoever.

Transmission of Productivity.—1n all the seleciion work,
carried on by Goft" in 1384 and 1885, he demonstrated that tubers
from productive planis gave larger yields than lubers from unpro-
duetive plants, the total gain being a little more than 24 per cent.

Fischer’s Work.—Tn 1397 Fischer'® began some gelection work
with the potato in which variations in productiveness, shape and
starch content of tuber, as weil as habit of growth of the plant
were studied. Fischer's work was very largely ecarried ou in
pots, utder us neurly uniform conditions as possible, and yet the
variations in the tuler yield were jn some instances iu the ratio
of 100 to 233.

The individual deviation within the variety itself was found,
in the case of the Saxon onion potato, to he associated with certrin
definite characters; for example, flat-round tuhers, rich in starch,
were found to be correlated with a more or less restricted vegeta-
tive growth and tuber yiell. Long tubers, poor in stareh, were,
on the other hand, found to be correlated with strong vegetative
growth and a high tuber yield, as compared with that of the flat-
round ones. This is strikingly illustrated in the following dats,
which give the relative proportion of dry stalks and tubers from Lhe
two types of molher tubers:

Strain I. Flat-round mother tnhers, rich in stareh {18.68 per cent.);
dry stalks 100 per cent., tuber ¥ields 100 per cent.

Strain V11. Long mother tubers, poor in stareh {J1.83 per cent.);
dry stalks 14.5, teber yields 204 per cent.,

Fischer also noled the deviations within these types, and pre-
sents data showing that, while a considerable deviation oconrred, the

27
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maximum yield from the flat-round type did not approach very
closely Lo the minimum yield of the long type. These data show
the following deviations:

Strain 1I. Flat-round tubers, rich in starch; dry stalks 100 per cent;
tuler yield 100 per cent,

Strain III. Flat-towd tubers, rich in stareh: dry stalks 1145 per
cents tuber yield 167 per cent.

Strain V. Long tubers, poor in staveh; dry stalks 142 per centg
tuler yield 216.7 per cent.

Strain VT, Long toebers, poor in starch: dry stalks 1735.5 per ceut;
tober yield 233.3 per cent.

It is olserved that ihe plants from the flat-round tubers were
shorter jointed aud matured earlier than those from the Jong
tubers. ‘This would indicate that the latter represented a later
maturing strain.

Productive vs. Unproductive Hills.—In December, 1904,
Tustace® reported a rather interesting study on the hehavior of
“productive vs. unproductive hills”  When harvesting the 1903
crop, Kustaee sclected the progeny of 125 productive plants and an
equal number of unprodnctive plants.  Weights were taken of the
tubers from each of 1he 250 plants selected, a record being made
of each; but after the wetohis were taken, na effort was made to
keep the progeny of the productive hills separate; in other wards,
the experiment resolved itself inio a mass selection. The unpro-
ductive hills were handled in a similar manner, In the following
Spring, 10 rows of 232 plants each were planted from the productive
Tot, and 5 rows from unproductive, The resultant production was
at the rate of 362.25 hushels from the praductive hills and 339.15
bushels per acre from the unproductive. The significant feature
of LKustace’s data is to be found in the deviation which occurred
between the individual planis in the 1904 crop.  The data shows
the deviations were almost as great as in that of the original stock
of the previous year. The 1904 deviations were 11.% ounces or
39.18 per cent ag against 9.37 ounves or 34.44 per cent in the 1903
crop,  In this counection Kustace says:

“That the variation was not materinlly reduced hy the uniform econ-
ditions under which the experiment was niade was a surprise. The

conclusion i4 that factars, which are apparently unimportant, produce wide
difTerences in yield.”

From our present knowledge of the behavior of individual hills
of potatoes, these data are not at all surprising; and, even though
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Thustace’s studies had beer: made with {he progeny of the mudividual
hills instead of in mass selection, it is questionable whether the
deviations would not have lieen just as great as those noted.

At the armal meeling of the American Breeder’s Association,
in 1907, Waid'® reporterd the results of similar studies to those of
Enstace. This work was conducted at the Ohio Experimeni Slation
during the seasons of 1904 to 1906 inclusive, Seed was selected
from productive and unproductive planis in the fall of 1903, The
three-year average from high- and low-yielding plants was found
to be 1.38 pounds for the former, aud 0.93 pounds for the latter,
or a difference, in favor ol the high-yielding plants, of over 89 pec
cent. A comparizon hetween the productive plants and those grown
from the common or unselected bin-run stock, showed a gain of
wver 25 per cent i favor of the productive stock,

The most interesting feature of Waid's data s brought ont by
a comparison of the average weight ol the tubers from the ten
high-yielting hills selected in 1903, and the three-year average
from these original hills.  The average of the ten original hills was
2,38 pounds per plant. whereas the three-vear average is only
1.38 pounds or a decrense of almost 42 per cent.  The inference
suggested by the duta is thal, in the selection of high-yielding
hilks, one 1% not at all cerfain whal proportion of the hills are
likely to maintain their scemingly productive character. Recent
olservations regarding the bebavier of high-vielding hilts lead
to the Lelief that less real progress will, as a general thing, be made
by selecting the very lLigh-yielding hille. o facl, there is con-
siderable evidence accummlbating which would indicate that the
praciive is uot to be recommended.  1In this connection, East’s™
statement with reference to bis experience with high- and nonual-
vielding hills from a select steain ol Rural New Yorker No. 2
would seem to offer supporting evidenve. Ile rteports Jiis obser-
vations as follows:

“In 1906 we had in stock a supply of the well-known variety Rural
New Yorker No. 2, which had been grown from a single hill in 1004, A
selection of tnhers from (he five hest-yielding hills was planted in 1907,
and compared with five normal hills producing only onec-half as much.
The five Lest-yielding hills averaged 1200 grams {2 ponnds 10 ounves)
of tubers per hill, with an average set of eight tuhers. The check hills
averaged G00 grams, with @ set of four tubers each, Ten hills were planted
in each case, two tnlers heing planted from euch hill. In every case,
pieces of abomt the sawe weight were planted. The yield from the high-
yielding selections was at the rate of 101 bushels per acre, while the yield
from the check bills was at the rate of 128 hushels per acre.”
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The year following, the progeny from the high-yielding sirains
averaged 96 bushels per acre, and ihat from the low-yielling 90
bushels. In 1909 the yields were, respectively, 115 and 120 hushels
per acre.  The average yield for the three seasons was at the rate
of 104 hushels per acre from the high-yielding and 113 Lushels
from the low-yielding strain.

In a more recent article Berthanlt* sumnmarizes his obser-
vations upen sexunal reproduction, which, roughty tranclated, are
as follows:

“1. Thal ibe jorm of the inber is not a stable character in our
cultivated varieties.

2. Thut the volor, peneraliy naintained through asexual propagation,
sometimes varies.

3. That the depth of the eyes, a character almost always waintained
in asexuul reprodiction, alra offers, witheut appavent cause, axamples of
bud variation”

Selection Methods.—While the preceding discusgion ou “pota-
to improvement by sclection” has touched, in a more or less
general manner, the processes of selection praectised by those whose
investigations have been cited, it has not dealt with specific methads,
aud their “modus operandi™  Sinee the publication of the paper on
“potato breedivg and selection,” the views regarding the impor-
tance of ithe “tuber-unit” as compared with the “hill selection”
methad of seed potato improvement, have heen somewhat muditied,
as will be poted iun a subsequent portion of this chapter,

The Tuber-Unit Method of Selection—The {uber-unit
method of seed selection was first advoceated by Webber??, in 1903,
gince whicli time it has been rather widely practised by selectinuisis.
It consists in planting selected tubers in such a way that the plants
from each tuber will be definitely isolated from each of the other
tuber-units. The tuber is cut lengthwise, throngh its ceniral axis,
into four as nearly equal parts as possible, aiming in all cases to
cut through the cluster of eyes surrounding the terminal owme,
The quarters are planted consecuiively, and a double space is left
between the four units of each tuber, in order that they may be
easily distivguished from one another. In selecting these tubers
from the field or bin, the operator is supposed 1o select ouly those
that conform ta the type of the variely, that are free from all
external diseases, and that weigh from 5 to & onnces. Smoothness
of tubers and shallowness of eves should be considered when making
selections, No tubers should be taken that show ibe least tendency
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1o running oat, as indicated by a pointed seed or stem-end or a
constricted centre, usually referved to as waisted, A3 many tubers
should be selected as the grower thinks he can properly care for
and make the necessary observations, Those selected should
receive the usual treatment advocated for scab disinfection before
betng planted.  While the original directions specify thai the tubers
should Le cut into four eqnal longitudinal sections, our experience
has shown that, in the case of a long cylindrical tuber or cven a
moderately long tuber, as, for example, the Larly Ilose, Larly
Ohio, Beauty of 1{ebron and Burbank, it is much hetier to cut the
two longitudinal halves crosswise than to halve them Tengthwise.
I'he reason for this is quite apparent. To divide {he halved tuber
lengthwize gives a long, stender seed piece which is mueh more
hkely to dry out or decay, according as to whether the sail is too
dry or too wet, while the seed piece is germinating, To divide it
crosswise gives a short, blocky seed plece which is, in every respect,
hetter fitted to successfully withstand untavorable soil conditions
after it is planted. The claim that greater uniformity iv the fony
seed pieces was secured by the longitudinal quartering of the tuber,
has not been substantiated in onr own studies,

When the plants are about full grown, each set of fours shonld
be carefully studied; and those whieh are most uniform, vigorous
and healthy, and which conform most nearly to the type of the
variety should Le marked. Later in the secason the tuber-units
should again receive careful study for the presence of diseased or
abnormal plants. The appearance of the plants at this time, or
even at the earlier period, will no doubt present many marked if-
ferences between the various units, To all probability, as great
viriations will be noted as those shown in figures 221 to 220, At
harvest time each unit, that is, each set of four plants, should be dug
by hand and the progeny of each carefully examined. Iany of
those which were marked as promising {rom the appearance of the
plants will be found undesirable from the tuber standpoint. They
will either have given a light yield, or the tubers will he found
lacking in uniformity as regards size or type, or both. Select those
which have produced a reasonable number of marketable tubers with
a small propartion of seconds and culls, and that are desirable in
shape and color, bearing in mind that the heaviest producing units
are not necessarily the most desirable ones to save. Place the
tubers {rom each unit selected in separate sacks, and give each a
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Fio. 226.—1912 prucluet from five Lubers produced by the 1911 tuber guit sliownou 223, Large pile on left represcuts
the priraes, ti:ose an the right eulls. The large number of culls is attributable (e uniaverabie conditions jor the Norcross varicty.
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field nwmber,  In labelling the sacks, nse the perforated siring tag
menttoned in the handling of seedling potatoes. While it is not
absolutely necessary, it is, on the whole, rather desirable to make
a record of the number and weight of large and small tubers pro-
duced by each ‘unit selected, berause it is only by this means {hat
one can really determine the true value of each sclection. The
following scason, plant the progeny of each unit in a trial row by
itself, hut not, necessarily, on the tnber-unit basis, When the
plants are {ull grown, they should again be studied, and ali selec-
fions which do not show a reasomable degree of uniformity of

T1c. 226.—A weak and probably mosaic-infected tuber unit of the Norcross variety,
1911. From same lot of seed as the healthy unit shown in 225,

*

]

Fri, 297—1912 product from Bve of the best tubers produced by the 1911 wenak
tuber unit.  Primes un left, culls on night.
plants, or that are lacking in vigor, or are diseased, should be
marked for rejection. A second examination should le made
toward the elose of the growing season, aud the same notes made as
in the preceding inspection. At barvest time, each progeny row
shoald he dug separately, and only those which are productive, and
reasonably uniform in size, shape, and conformity to varietal type
should be saved, From this period on it shonld he possible Lo elimi-
nate all but one or two of the very hest strains, which should
le grown on a field basis the following year in order to inercase
the seed stock,

Hill Selection—The only difference between hill selection and
the tuber-unit method is, that in the one case a start is made with
the {uber as the unit, whereas in the other, the hill ar individual
plant is the unit. Tn hill selection the growing plants are carefully



HILL SELECTLION 425

scanned for Lhe purpose of pieking those which are most prowisiug
from the standpoini of health, vigor, aud conformity to type (Tigs.
230 to 236).  The ideal time for the first exunination is when the

L, K- B
F1a. 228.—A partial view of a healthy Irish Cobbler tuber unit.

v o R T

Fre. 220.—A weak modaic-infeeted Icish Cobbler tuber unit. From satne Jot of sced
ay the bealthy wniv.

plants are in bloom, or, in the evenl that {he variety dues not
bloom, when the plants have reached their full size.  Ax in the ease
of the Luber-unit plants, a later examination should be made in
order to detecl diseased or prematurely ripening plants.  Just prior
o harvesting the field, all the marked plants should be dug by
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hand and the progeny of cacl earefully examined. 'The same
procedure should be followed from this poini on as that outlined
for the tuber-nnit work,

¥ 2 . R Y

Fre. 230.—A field of Russet. Burbank potustaes. The two taller plants in eenter indi-
cated by the arrows are "run-vuts’” or degencrute planta, Corboodale, Col.  {Sweet runch,)

o

o SE‘S-ti‘Jic’i.l.—Pzngeny from one of the “run-outs.’” These tubers should pever be used

T general, the chief value of a Jarge proportion of the selection
work that is uow carriesd on lies not so much in the fact that new
strains have actually heen secured, or that more productive strains
have hean develaped, hut rather that the varieties have heen purified
with respect Lo varietal mixtures, and to lungous pests of the vine
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and tuber, It is also due in some measure to the elimination of
the weak, muproductive plants, and ol obscure, physiological
troubles. [t the sclectionist is fortenate enough to secure desirable
variations from the parent pland- that are transmitted from one
generation of tubers to the other, a further gain has been secured.

The work of Fischer would indicate that a high starch content
is associaled wilh shape of tuber. This faclor is one which the
ordinary man would be unalle to detect without the aid of the
chemist. The simpler phases
of zelection work may be sue-
cessfully undertaken by any
live up-to-date grower whe iz
sufficiently interested to estab-
tish a seed plot. To these who
o nat care to practise sclection
on the individual plant hasis,
mags selection offers an invit-
ing field.

Mass Sclection.—The first
steps in mass selection are
identical with those practised

= o 3 . Fii. 232, —TPropeny frum a goad Ruseet
in hill selection. The field RBurbank plant. These zubers will make vscel-

: . IEaticeriatoris
from which the selections are ' *=t°

to be made is cavefully gone over prior to barvesting the crop;
all desiralle looking plants are dug by hand and scleclions, based
on the number, shape, size, uuiformity and quality of the tulers
produced are made from them. At this point the processes cease
to be identical, as in mass selection the tubers from {he hundred
or thousand or more plants chosen are all thrown together, aud
are subsequently planted and grown in muel the same mauner
as the gencral run of seed stock would be handled. While mass
selection does not permit of Unilding np or isolaling strains of
a variety, it does very largely climirate the weak, unproductive
and diseased stock. The advantage of mass selection eover hill
selection is that it does away with the necessity of handling a
large number of selections separately, therchy very greatly lessen-
ing the amount of work connected with such a method of seed
improvement and for that reason will commend itself to many a
grower who could not be induced to practise either of the two other
plans. It is believed that mass selection is a step in the right
direction and growers should be encouraged to adopt it.
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The Seed Plot.—To {hose who are unwilling or unable to devote
{he necessary time involved in the praclice of any of the selection
methods diseussed, there is still another way in which the quality
of the seed stock may be maintained or actually improved. This
method consists in planting a sufticient number of rows in the
potato field with well-selected sced, and ihen going through them
carelully several times cduring the growing season for the purpose
of detecting and removing any possible varietal mixtures, and all
{he weuk and diseased plants,
When harvested, the progeny
from 1ihese rows should he
stored in a separate bin and uscd
for plating the eommercial
field next year, after having
again selected the best stock for
the soed plot, The actual work
involved in the conduct of such
n seod plot 1s comparatively
slight, while the increased yields
are relatively large. It is not

Fro. 245 —Prozeny from # good Rus-  NECESSATY to be .uble to recognf?,e
aet Burbunk plant, but the tubersnre nat 3 potuto diseases in order to main-
e T e ot rene o od Towds  tain such w seed plot. All any
tonstias grower needs to know is enough
to he alile to recognize plants thal are not hormal for the paviicular
variety grown. 1f all abnormal plants are removed, the chances
are more than even that most, if not all, of the diseased plants
witl hie removed,

The selectionist should always maintain a seed plot in whieh o
test out lis selections.  \s a rule, the sead plot should be planted
at a later date than Lhat of the commerdial field (Figs. 235 and
236y, with a view io securing somewhat immature and mediwm-
sizedl seed sinck.

Seed Potato Development Work.—While in ene sense this
wark does not embody any new Ideas, it is only recently that any
attempt has been made to connmercialize ihe results secured. It
has [ang heen kuown that different lots of ceed of the same variety
obtained from growers in various localities in o state, or even in a
couniy. show surprisingly wide variations in vield, Tntil recently,
no xeciots attempt T heen made to take advantage of thiz situ-
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ation by securing and disseminating these high-yietdiug strains,
Prof. W. 8. Blair, Superintendent of fhe Dominion Fxperimental
Tarm of Kentville, N, 8., was one of the first investigators to
call onr attention to this subject, when he mentioned the results
of some ¢ludies upon a nuwember
of strains or lots of the (farnet
Chili, Green Mountain and Trish
Cobbler potatoes which he had
carried on under the direction
of W, T, Macoun, the Domiuion
Horticulluralist of Canada, dur-
ing the years 1913 to 1917, and
reported by Macoun in 1918.¢
The dilference between the high-
est- and Jowest-yielding siraibs
of cight lots of Garnet Clili
potatoes  in 1915 was 204
hushels, 1 183416 the difference
in yield of the same stocks was
144 bushels; and in 1917 it was
225 hustiels, Ten lots of Green
Mountains, tested in 1916,
showed a maximun variation of
132145 bushels; while in 17
the difference was 147 bushels
per acre.  In the 17 lots of
Irish Cobbler, tested in 1916,
there was a variation of 142
bushels; while in 1917 the dif-
ferenve amounted Lo 172 lushels
ner acre.

Fra. 236 -Trageny of » sinele plant Some unreported experimen-
o, Tapesy oronr b}f’theoCr;;L:sznv;r tal studies in 1019 and 1920 in
MR ey AT A Wisconsin and Minnesota simi-
lar 1o those conducled at Kentville, Nova Seotia, fully correhorate
the Canadian results, thereby justifying a growing conviction that
this field nf experimentation offers greater possibilities for imme-
dinte resnlts than does the tuber-unii or hill selection methwds.
The Incation of high-yielding steaing by this methed of comparicon
as to the productivity and general desirability of given strains
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236.—High grade field-seleeted table and seed stock. Courtesy of Lou D. Sweet.
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enables Lhe experimentor to immedialely place a goodly quantity
of this varietal strain in the hands of those who are interested in
the production of high grade sced potaloes. Furthermore, it is
teasonable 1o assume that more certain and lusting results should
be secured from the use of such a «lrain for the development,
through selective processes, of & slill more desirable seed stock,

QUESTIONS ON THE TEXT

1. Give the author's definition of breeding and selection.
2. What are tle timitations in breeding?
3. What are the limitations in selection?
4. When did potato breeding hegin to assume imporiavee in Americn
and Furope?
5. With the exceplion of Coodrich, what was the chief consideration in
ihe minds of American potata breeders regarding new varieties?
6. Name sote of the nore prominent of the nineteenth century American
potato breeders.
. What was Goodrich’s notion concerning the effect of long continued
asexual propagation upon ibe vigor of the potato plant?
8. What remedy did he propose? What stocks did lie use?
9. What was the most important variety he produced?
10, How many scedlings did he grow?
11. In what respect was Goodrich’s type of potato breeding lacking?
12. What intlnence did Goodrich exert through the agencgy of the press?
13, By whom and at what date was the Farly Hose originated? Give
its parentazre.
14. Whal other varieties did Bresee originnte?
15. In what way does Pringle’s work rise above thai of wost other
American potato breederst
16. At what price per ponnd did Tringle contract to produce hybridized
potato seed?
17. Give substance of quotation from Pringle’s leiter Lo Fenn,
18. Name come of the varieties originated by Brownell.
1%. Name some of Rand’s scedling productions.
20. Mention some of the varieties oripinated hy Alexander.
21. What varieties did Gleason and Ilefiron originale?
92, Give a hrief resumé of the origin of the Burhank Scedling.
23. llow does Burbunk's achievement compare with that of Goodrich's?
24. Tu whatl way did Goodrich’s sucressors profit by Iis work?
25. What variety did Alfred Reese produce? Wlere is this variety most
extensively grown at present?
26. What varieties did E. L. Coy originate? Give parentage of his
Early Beauty of Hehron.
27. Review the work of Carmuu.
88. What varieties did Bovee produce!
29, What varicties did Craine give us?
30. \What varieties did Van Ornam oripinate?
#1. Who was Great Britain’s pioncer potato breeder? Review his work.
32. Review letter of Robert Fenn to Pringle, January 27, J876.
33. When did Fenn make his first crossee and what varieties did he use?
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Give the parentage of Clark’s Magnum Buntn and some of the charae-
Loristies it pussessed which belped to make it famouns.

3. Give the name of the variety that made Archibald Findlay so famous

as a plant breeder.

. What name stands out most preminently among the plant breeders

of France?

7. What did Wilbelwy Richter nccomplish in the improvement of the

potato in Germany?

. Compare catatogue descriptions of the new potato introductions of

the present period with those from 1857 Lo 1890,

. How do European activities in potato breedinyg in the twentieth century

compare with those of the nincteenth century?

. At what prices did early produetions aeil?
. What are the difliculties confyonting the pofato Lreeder at the presenu

thne?

- What does East say about the flowering hubits of our commercial

varietics of potataes?

. How does the authm's opinion compare with Fast's deduetions on

the flowering balits of potato varicties?

. How de varietiex differ in production of viable pollen?
- What waa the character of the four American varieties found to

produce a dependable supply of vialle polten?

. What twao foreign vavieties are mentioned as heing good pollen parents?
. What assertion did Salaman make with veference to male sterility?
. Describe the structure of the pistil and the stamens of the potato

flower.

. What reiation hetween color of stamens and development of pollen?
. Give relation between turgidity and male aterility,
. What does the uuthor suy regarding extreme turgidity of the stamens

bordering on the coriaceons?

. What should Le the first and second steps in artificial cross-pollination?
- What is the proper stage at which to emascul
. Dereribe method employed by the author in emaseulation.

. What covering is recommended to inclose the emasculated flowers?
- What partienlar advantage is there in inclosing foliage with the

ate potato Howers?

floweys ?

. What interval shonkd wsuwally be atlowed between emascutation and

the application of pollen?

- What methads of colleeting and applying pollen and recording were

adopted by the author?

. How long dues it usnally tuke hefore onc cun determine whether

the cross is a success or faiture?

0. When should the seed balls be gathered? How kept?
6l

What is the simplest method of removing the seeds from the seed
lalla or herriea?

What directions are given for prowing seedlings?

Tlow long does it take good potato seed to germipate?

At what distance should the scedlings be spaced in the open field?

What notes should be taken on ench individual plant when harvesting
and how should those saved be recorded ?

Tow should the subsequent testing of ihe seedlings be conducted?

Flow many years should & scedling usually be tested befare introducing

. t? What exceptions are noted?
Whal are the varialions sounght in sclection?
Wlat ix the (uler-unit method of selection?
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70. What is the hiil selection method? 1b what respeet dues it differ
from il tuber-umit method?

71. What is wmeant by mas3 selection? llow does it differ from hill selec-
tion? Is it a destrable practice?

72, What other method of seed improvement js open to the grawert

73. How does it compare with the preceding methods?

74, What is meant by seed potato development workt

QUESTIONS AND EXERCISES SUGGESTED BY THE TEXT

1. What is the usnal custom of local growers regarding seed selection
of patatoes?

. What improved wmethods are tried by the best?

. What resulls have been secured Jovally from tuber-unit selection?

What from hill selection?

When harvesting potatues, weigh the yields of some of the beat und

poorest hills,
8. If possible, compare the relative yields tn a hill-to-row test.
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CHAPTER XXII

CLASSIFICATION AND DESCRIPTION OF
COMMERCIAL VARIETIES

WITHIY the past few years a distinet advanee has been made
in the classification of .\merican varieties of potatoes into groups
or classes having certain distinctive characters of vine or luber.
This step was made necessary through an increasing tendency on
the part of some scedzmen to give old varieties new names, thereby
adding greater confusion to that which ordinarily obtained. Al-
though but a few years have elapsed since the group classification
was really undertakeu in the Tnited States, it has already exercised
a very beneficial effect upon the introduction of new varieties.
I fact, some of the seedsmen have modified their list of seed potato
vilerings o as to comply in a very acceptable manner with the
classification system.

The Putsche and Vertuch Classification,—The first pub-
lished attemnpt at classification that has come to our attention is
that by DPutsche and Vertueh® in their monograph of the potato,
in which they present a classification system (p. 20) which, though
erude, indicates the desire, even in those early days, for some
method by which the varieties eould be grouped, This classification
is based ov the following parts of the plant: (1) plant (number
and size of stems); (2) color of blossom; (3) method of propa-
gation and source of stock: (1) shape and form af the tubers;
(5) smoothness or roughness and thickness of the skinj (6) color
of skin; (7) size of tubers; (8) character of the flesh: (J) taste
of the flesh; (10) produ(*tl\ene<c (11) position of fubers in the
soil; (12) pmo:l of maturity {early or late}. The authors com-
ment ou their scheme of dassification with reference to the first
eleven divisions as follows:

Y It is searcely necessary to observe that all these classifications are
hased upon variable quantmeﬂ. which depend upon soil, poxition, climate
and cultivation, ami therefore are insufficient for a complez( diagnosis,
A less \nrnble. more positive, and surer division is sccording to the
ripening period.”

Those ripening between the first and middle of July to the last
of Augusl were classed as earlies, while those ripening after the
first of September were called lute ot niein crop varielies.

435
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The explanation given by the authors is a sufficient criticism
of this scheme of classification to make further comment unneces-
sary, as it must be evident to alt that it is an unwerkalle one.

Lenne’s Classification.—The next clagsification system that
hus vome to our attention is that worked out from varicties grown
on the trial field of the Royal State Nursery near Potsdam, in
Prussia, and reported by IMrector General Lenne

This classificalion is hased on the colar of the skin, the shape
of the tnber and the color of the flesh. In this scheme fiftecn
combinations or groups were secured, viz.:

Uk roundedt, yellow-fleshed varieties.

11 rounded, white-fleshed varicties.

I elougated, yellow-fleshed varieties.
v clangated, white-fleshed vavieties.

v . kidney-shaped, yellow-fleshed varieliew
VI Kidney-shaped, white-fleshed varietics.
VII rounded, yellow-fleshed varieties.

VIII. Red- , tounded, white-fleshed varieties.

IX. Red e]unrmte«l vellow-fleshed varieties,

X, Red- ulum_fal.ul, “white-lleshed varieties.

NI Red- kidney-shaped, yetlow-fleshed varieties.

X1T. Bed-gkinned, kiduney-shaped, white-fleshed varieties,
XIII. Blue-skinned, rounded, yellow-fleshed varieties.

NIV, Blue-skinned, ruundrd ‘white-Dleshed varieties.

NV, Hlackish-hlne skinned, rounded, violet-fleshed varieties,

The number of varielies classified under each of these fifteen
groups were as follows:

Group I—T71 varieties, Gronp TN — § varieties.
Group  1L—22 varieties. Group  N.—10 varicties.
Gronp  TT1.—12 varietics. Group  XT.— + variclies.
Group  IV.— 3 varieties. Group X1L— 1 variety.

Group  V.— 4 varieties. Gronp XITT.— 5 varieties.
Cronp  VI.— 4 varlelies, Group XIV.— % varietics,
Group VIL—I1 varieties. Group XV.-- 2 varicties,

Grong VII1.— 9 varietics.

Vilmorin’s Classification.—The third eclassification scheme,
chronologically, is that of Vilmorin® who in 1882, and again in
188G and 1902, published the results of many years” observations
of a very complete collection of potato varieties, These varietiec
were grouped into 12 classes in 1886, and the 12 classes were further
subdivided 1nto 30 sections. Tn the 1902 edilion only 9 classes
were made; but these 9 clazses were subdivided into 40 sectious.
Vilmorin’s claseification is considerably more elahorate than that
of Lenne’s previously given, the ¢lasses being based on the color
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and shape of the tubers, and thai of the sections on the color,
shape and size of ihe tubers, the depth of the eyes, the color of the
sprouts  in the dark, and the color of the flowers, The 9 classes
are as follows:

1. Yellow, round. 4. Flesh-colored, oblong, 7. Rose or red, Jong.
2. Yellow, oblong. 5. Rose or red, round. 8, Vielet-colored.
3. Yeliow, long. 6. Bose or red, oblong, . Streaked {mottled).

The varieties included in class T are divided into ten sections,
of which section 2 will serve as an illustration.

Scction 2. Tubers, yellow or white, round; flowers colored,
often abundant : flesh while; sproets violet, more or less colored.

Kohler’s Classification.—One of the first attempls at groap
classification in the Uniled States is that of Kohler, who, in
March, 1909, published the first resulis of his studies on the classi-
fication of polato varicties. In explanation of ihe classification
of varieties Kohler! says:

“ Varieties of potatoes may le classified into groups, artificialiy, by
considering the tubers alone, and, naturaily, by considering the eutive
plant. There ts in many cases, and pnﬁ:'-.'lh]j all, a definite relation L
tween type of tuber and (ype of plant, which means that the two methods
of classifeation merge into each other... Varieties belunging to elosely
related groups often merge into cach other and make it diflicult to draw
the line between the groups....The plan is to group fogxether varieties
having gimilar plants, and under these gronps subdivide according to
the shape of the tuber, and under tuber subdivide according to color, thus:

» 1. Characteristies af vinea,
A, Bhape of tubers,
B. Color of tubers."”
Xohler divided the varieties tn the collection which he studied
into cleven groups as follows:

1. Tuberosum, VII. Early Michigun.
ITI. Rural. VIII. Milwaukee,
ITI. Endurance. IX. Russet.
TV, Seedling B. X. Ohio.

V. Green Mountain, XI. Farly Market.
V1. Carman.

Tlis plan of subdivision of the gronps ean he best illustrated
by giving that of group 1.

1. Tuberosum.
A, Tubers roundish,
B. Tubers somewhat elongated to abowt medium in length.
C, Tulers long.



438 DESCRIPTION OF COMMERCIAL YARIETIES

In a later publication*® April, 1910, Kohler retained the
same number of groups, but substituted new names for four of
them. Some change was also made in the order in which they
were histed as will be nated from a comparison of the two lists
as presented below,

gt I, List I1
IS MBS Rt 00000000000 6000 00 600060 0000 0000000 Tuberosum.
(VRS TV 5060600000000 000099 .. Wahltmanan.

ML TEndurance. . ... .o 60009 .-~ Rural,

[V, Seedling B...ooiiiviie i iiiarrinnns ... Endurance,

ol (B A GO 6600 00 50 666600000090 00 - o DG

W00, (CRGTEI o JH000a08E - BHBEE = cceoosas o - - .. Bharp’s Express,
VII. Early Michi . Gireen Mountain.

VI Milwankee. .o ....... DD - oo Micligan.

IXSItussethy. ... . SRR, | ST .- - Russet.
2% Doccoo S0 000 PRI, - o cocooc - - - oo 50000 Oliio.
XTI arpRRnvket . PN | . A e Cohbler.

A careful review of Kohler’s classification studies cunnot fail
to impress Lhe reader with the extent of the work performed; wnd,
if one keeps in mind the faet that he was blazing a new trail, as
it were, so fur as an American classification waz concerned. we
must concede thal a very faie heginning was made.

His work has been a source of help to those who followed him.

Ballou's Classification.—Ballou’s classification.t which ap-
peared ahout the same time as Kohler’s second one, describes seven
groups. The anthor expluins thet in this classification he has
reduced the groups to the least possible number, 7, and that only
& few of the many vavieties that might easily be included iu each
of the groups are mentioned.

He further states that the elassification is based principally
upon the similarity of the character of the tubers of the differeut
varieties, without special consideration of the similarity of the
plants of eavh ; hut that in many cases, however. there is a similarity
of plants ag well as tubers, The seven groups in Ballon’s elassifi-
cation are:

Trivmph. Treen Mountain,
Early Market. Seneca Beauty.
Farly Ohio. Nural New Yorker.

Early Rore.

Milward’s Classification.—In 1912, Milward® classified the
conymercial potato varieties of Wisconsin into three groups which
were considered to represent distinetive types, These were called
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the ronnd whife, the long while, and the rose groups of potatoes.
The first 1wo groups are classified as follows:
Group 1. Round white.—

Tubers: Round to oval and slightly flatlened. Surface generally
netted.  Skin white, and {lesh white,

Flowers: \¥hite or purple.

Group 2. Lowg while.—

Tuhers: Long oblomg in shape and somelimes flattened. Skin and
flesh white.

Fitch’s Classification,—Two vears later Fitch® described
seven groups of American varieties of potatoes, #iz., the Rural, Harly
Ohio, Irish Cobbler, Green Mountain, Burbauk, Peertess or 1earl,
and Bliss Triumph. The deseription of each of these groups
is good, and is well worth the careful study of those interested
in the characteristic appearanece of ithe members of each of them.
Photographs representing the rarge of variation in tuhber shape
within each group enahle the student to acquire a fairly good con-
ception of the range of variation in the form of the tubers,

Kranz's Flower-stalk Classification.—Kranz® has recently
suggested another character for potato identification, riz., the
position of the flower stalk. 1Te found that in the Trish Cobbler,
Barly Rose, and Farly Ohio the flower stalks are horne in the
axil formed by a leaf and the main stalk. The Triumpl, Barbank
andl Green Mountain bear their lower stalks on the petiole ol the
leaf. Tn the Rural group the flower stalks are horne on the main
stem, usually al a slight distance from the axil of the leaf,

Snell’s Classification.—This classification, published in 1921,*
is hased on date of ripening, eolor of tubers, and plant, stem, leaf
and flower characters. The main classification, however, is based
on the first two characters, The anthor divides German potato
varieties into {wo classes or rections:

I. Barly or medinm early.

I1. Late or medium late.

Four groups of potajoes are assigned to the first division, while
the late or medium lnte varieties are subdivided into two sections:
(a) those with white or blue tubers, and {b) those with red tubers.
'The fivst subdivision inelndes three groups and the second two.

The description of the tubers in each of these groups is greatly
facilitated by a colored plate. The Hower and sproul characters
are shown on plate 2.

Stuart’s Classification.—Tn March, 1915, Stuart’® published
a system of classification somewhat similar to that of Fiteh's,
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although the latter’s bulletin did not come to his attention until
page proof of bulletin 176 was being rorrected, when a footuote
was inserted, mentioning the Iowa publication. In this classifi-
cation eleven groups are recognized, 'These were based on studies
extendiug over a period of ten years, in which the author had an
opporlunity Lo study the behavior of varieties from Maine to
California and from New Jersey lo Floride. In discussing his
proposed 2ystem of clagsification he says (. 3}:

“In presenting the following classilication key and group deseriptian,
no one realizes more clearly than does the writer that there i3 still much
to be desired, Tt is hoped. however, that this elassification will serve as
a starting point upon which to base further studies, It is quite probable
that the groups here presented will, in many cases, Tesolve themselves into
one or more sub-groups or sections which are bused on finer distinefions
thun those given inr (he group as a whole. It is equally certain that some
nes groups will have to be made in order to include those varieties
which do not, at present, seewm to fit into any of the classes now proposed,”

“The value of studying varietal growps caymot lLe too strongly
emphasized. \When the varieties fitting into ruch groups are planted in
adjacent, rows the comparative differences, ax well as similarities, are more
easily noted, The recognition of old varietics under new names is almost
certain to result from such g study, and should tend to discourage the
present practice of some of the seedsmen who manufacture new varieties
out af old ones.”

The following classification key hus heen found very helpful
in studying potato varieties. Tt is not an exact reproduction of
bulletin 176, some minor chavges having heen thought desirable.
In all other respecls the two keys ure ideatical.

Classification RKey {Stuart's)

{The ¢olor values are based upon the chart published I the French
Chrysanthemnum Sociely, Uaris, 1905).

Giroup 1. Cobbler—

Tubers: Roundish to roundish-flattened or rlightly ohbong, stem end
usually deeply recessed or notched; skiu creamy-white, (Plate T[-A},

Sprouts: Base, leaf seales and tips slightly or distinctly tinged with
reddish-violet or magentia. In sote cuses the color ie nearly, if not entirely,
absent. {Plate I-A).

Flowers: Light roze-purple, under intense heat may he almost white,
I'tanis flower very profusely in some sections. (Ilate I-A’).

Group 2. Trivmph.—

Tubere;  Roundish to roundish-flattened; skin salid red or mageata
in the case of the Triumph to crewmy-white wilh more or less numerous
splashes of Ted or carmine in the case of Noroton Heauty; and white with
faint to pronounced coloving in the eyes in the case of White Triumph;
waturing early. (Plate I-B).

Spronts: Base, leaf scales and tips more or less deeply suffused
with reddish-violet. {Plate T-B}.






PLATE 1.
A—Tuber of the Frish Cobbler showing eolor of skin and of sprout.

A’—Flower truss of the Irish Cobbler showing size and color of buds and ex-
pended blossoms.

B—Tuber of the Triumph waricty showing typical appearance of the skin
and sprouts.

B"—A typical Aower cluster of the Triumph showing paucity of individual
flowers and evidences of premature dehiseence, ot dropping off of bloom.

C—A typical tuber of the Pearl variety, Note deep stem—end recession and
heavy shouldering of tuber.

C'—A fower truss of the Pearl. True-to-type Pesils seldom show more than
twn to three expanded flowers in any onc cluster and always present
evidence of the premature dropping of flower buds before opening.












PLATE II.

D—A representative Early Rose tuber showing skin and sprout characters.

[)’—An average flower truss of the Early Rose. Note profusion of bloom.

J—A well shaped Early Ohio tuber showing churacteristic skin and sprout
coloration.

LE’—An average flower truss of the Early Ohio. Note paucity of bloom und
light color of stamens.

F—A desirably shaped Beauty of Hebron tuber. Note uncvenness of skin
coloration and creamy white appearance of skin surrounding the eyes.

F'—A flower truss of the Beauty of Hebron, Nate intermediate stage between
Early Rose and Early Qhic in number of blooms,
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Flowers: Very Mght rese-purple, rather swall, flowers sparingly.
(Plate I-13).

Group 3. Early Michigan—

Tulers: Ohlong or clongate-flattened; skin white or creamy-white,
vecasionally snffused with pink around bud-eye cluster in Early Alhing,

Rprouts: Base light rose-purple; Lips creamy-white or ight rose-purple,

Flowers: White, rather profuse.

Group 4. Rose.—

Tubers: Elongate-Rattened to spindle-shaped flattened in section 1, or
oblong-Aattened in the ease of sectinn 2; skin flesh-colored or pink; bud-
eye cluster deep magenta, {T'late I1-1); in the case of the White Llose
the ekin is white.

Sprouts: Buse and internudes creamy white to deep rose-lilac; Jead
scales and tips cream Lo rose-lilae,  (Plate II-D).

Flowers: White: biooms faivly atmndant.  (Plate I1-D%).

Group 5. Ferly Ohio.—

Tubers: Round-oblong, or ovoeid, generally slightly flattenad though
not elways; skin flesh-colored or Nght pink, usually with anoerous
medivm-sized, tather couspicuons russet dota or denticels.  {Plate II-E).

Sprouts: Basc, leaf seales and tips more or less deeply suifnsed with
carmine-lilac, to vielet-lilac or magenta. (Plate II-E),

Flowers: White; moderate Lloomer. {Jlate II-E")

Group 6. Helron—

Tuhers: Elongated, und distinctly flattened, sometimes spindle-shaped;
skin creamy-while, more ot less colored with flesh color, or ligzht pink.
Creamy-; w.]low arowid eyes.  (Plate IL.F),

%pruztts Buse ereamy-white fo light lilac; leaf seales and (ips pure
wauve to magenta, color often absent. (Plate IT-Fi.

Flowers: White; moderately free bloomer. {I'lute JI-F').

Group 7. Burbank.—

Tulers: Long, evlindrical to distinctly flattened, inclined to lLe
somewhat spindle-shaped; skin white to creatoy-white {1late III.G},
sawoth and glistening or «lightly notlod or deeply netted and dark, russet
in the case of section 2. {Plate 111-G°

Sprouts: Base creamy-white or f‘nntlv tinged with magentas leaf
seqles and tipa usually lightly tioged with wagenta but quite often color
is absent. {Plate II1.G aml G}

Flowers: While, moderate bluomer,  {Plate ITI-G™},

Group 8. Green Mountgin—

Tubers: Moderately to distinetly oblony, usuvally broad, flattened with
Linnt ends: skin a dall ereamy or light russet calors sometimes rather
hearily netted espeeially toward the reed cnd.  (Plate TTL1L).

Spmuls Section L.—liaxe, leaf sealey and tips ereamy- \\hltc {Plude
1T ; seelion 2.—lase usually white, oceazionally tinged with magenta;
leaf seales and iips tingedt with lilac to ma..:mta, usually ol Ao
very faint.

Flowers: White: hlooms profusely. {Plate III-I*).

Group 9. Rurat.—

Tuhers: Broadly round-fattened lo shart ohlony, or distinctly ollong-
flattened ; skin creamy-white. usually smootl, hut '-}D[n\,tlrn{'g 1...]\1“ mma
or hmvzly netted, and russet color as in soction 2. {Plate 1T ami I‘)

Sprouts: Base duM white; leat seales and Lips violet-purple to pansy-
violet. {Plate ITI-I).
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Flowers: Cenlral portion of corolla deep violet-pmrple with the color
growing lighter toward the outer poriion: five poinis of corolla white
or neatly so. NModerate Doomer. {1ate JIL-I”).

Group 10. Pearl—

Tubers: Round-flattened to heart-shape flattened, wsually heavily
shouldered due to deep veression af stem; skin dull white or buif in
section 1, (Ulate I-C), dislinetly russet or brownish color in section 2,
or a decp buish-purple with oceasional creamy-white splashes, usually
around the eyes in section 3.

Sprouts: Seetions 1 and 2—base, leaf svales and tips nusnmally faintly
tinged with lilae, {Tlate I-C); seetion 3.—base, leaf scales and tips
vinous-mauve,

Flowers: White; Moots very sparingly. {(Plate I-C7).

Group 11, Peachblon —

Tubers: Round to round-flattened or round-oblong, skiu creamy-white,
gplashed with erimson or solid pink: eves bright carmine. Includes some
early matnring varieties. (Dlate JV-J,J° and K.

Sprouts: Buase, leal scales and tips more or less suffused with reddish-
violet. {DPlate IV-J and K),

Flowers: Purple, usually rather free Woomers. (Plate IV-J" and K').

Group 12, Up-to-Dute—

Tubers: Ollung-flattencil to =omewhat obovale-fiattcnad; =kin ereumy-
white, moderately netted or mearly smooth. (Plate IV.L).

Spronts: Base dull white, leaf seales faintly to distinetly tinged
with light magenta. (Plate TV-L).

- LFJuu‘erl-;: lose-purple; moderate to fairly prefuse bloumer, {Plate
T, l,_
Pistil: Usually short, thick and curved with enlarged stigina.

The last group (12) hag Leenr added to accommodate a few
varicticr of Scoleh-Inglish origin which are being grown to some
extent in the Umited States and to a greater degree in Canada. and
from which there scems to be springing up, or emanating, certuin
vatieties presumably of American origin which have been more or
less widely disseminated. Whether these varieties are simply ihe
Up-to-Dhate or Factor re-named is difficult {o determine, hut in any
event they must he considered members of a group which, in certain
sections of the New World, may become ihe leading commnrercial
type of potatoes grown.

In regard to the naming and deseribing of the groups the
bulletin says (l.c. p. 8):

“In deciding upon the name by which cach group shall Le khown, an
altempl has heen miade to select thut of the variety which seems most

nearly lo represent the group as a whole and which, at the same time,
i2 most widely known.”

The classification key presented i too briefl to do other than
to serve as a simple means of placing a variety in the group to
which it seems related. The more complete deseription. which
follows, is in & large measure a reproduction of that published by






PLATE III

G—A well shaped tuber of the Burbank variety showing skin and sprout
coloration.

G'—A fair specimen tuber of the Russet Burbank. Note deep russet color
and heavy netting of skin,

G'—Flower truss of the Burbank potato. Note length ot petals of unopened
buds and light color of stamens.

H—A good speciien luber of the Green Mountain variety.

H’—A small flower truss of the Green Mountain potato. Notc deep orange-
yellow color of stamens. Compare shape of unopened buds with those of
the Burbank.

I—A show tuber of the Rural New Yorker No, 2 (Rural Group). Note shal-
low eyesund violet color of tips of sprouts and leaf scales.

1’'—A good specimen of the Russet, Rural potato,

1""—A typical flower truss of the Rural Group of potatoes. Note color of
petals of unopened buds and of corolla of expanded flower,

I'"—A portion of the stem of a Rural New Yorker No, 2 plant showing
coloration of the epidermis.












PLATE IV.

J—A McCormick tuber somewhat better than the average shape, showing
normal skin and spraut coloration.

J'—A fair tuber specimen of the White McCormick, Note absence of color
in skin and sprouts.

J—An average-sized flower fruss of the McCormick variety.
K—A good specimen tuber of the Perfect Peachblow (Red M¢Clure) variety.
K’-~Flower truss of the Perfect Peachblow.

L—A representative tuber of the Up-to-Date variety of potato. Note shal-
lowness of eyes and coloration of sprouts.

I/—Flower truss of the Up-to-Date variety. Note similarity of colar of
upopened buds to that of the McCormick.
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Stuart (L.c. p. 5). Such changes as oceur are the resull of a more
intimate knowledge of the group as a whole and the type variety
in particular.
Description of Groups., Group 1.—The Cobbler group
represents a class of carly-ipaturing potatoes. The Trish Cobbler
A B

-

F1e. 237.—Four views of 4 well.shaped though rather shallow*ylid Irisb Cobbler tu-
ber. A—upper: B—lower; C—sevd end; D—atem end view.
is by far the most extensively grown variety of this group. It is
now, and has been for a nuwmber of years past, the leading com-
mercial early market variety in the Atlantie Coastal Ilain region
from Long Jsland to Georgia. 1t ig alse grown extensively in the
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Louisville, Kentucky, distriet. Large quantities ol Irish Cobller
are also grown in some of the late or main-crep producing sections
of the North, notably of northern Maine and New York and m
certain localities in Mieligan, Wisconsin and Minnesota. In the
uorthern sections it is principally grown for the purpose of sup-
plying seed to the southern truek grower. Figures 237 and 238, and
'l 1-A illostrate ditfereni types of potatoes belonging to group 1.

Deseription.— Matures early.  Vines medinm to alove medium
in size with somewhat spreading habit of growth. Stems dark
green, stocky and rather short-jointed. Leaves large, flat or nearly

&

Fte. 238, —Two representative Teish Cobbler 4ubers showing aversge depth ot bud eyes.
sy, more or less flacerd in northern Baine when grown under
optimum conditions, but much smaller, a: 2 rule, in the Central
West; they are medium dark green in color. Flowers nunierous,
rather lurge, light purple- or rose-lilac; under intense heat the color
may be practically unexpressed. Tubers roundish to roundish-
tluttened or slightly oblong-flattened, the stem-end wsualty rather
deeply notched giving a rather shouldered appearance lo the base
of the tuber (PL [-B). Eyes medium in number, varying from
shallow to rather deep, particulaniy in the bud-eve cluster, (P1, 1T).
Skin usnally smooth, but sometimes fairly well netted, as in the
case of the Potentate, light creamy-white in color, Sprouts stout
and tather stubby, vary in color at the haze from a very faint
reddish-violet or magenta to a pereeplible cotoration; the tips and
leaf scales are usvally tinged with the same color.  QOceasionally
the color is almost, if not entively, ahrent.



GROUTP 2. TRICMTPH 445

The fellowing varieties have been classed in the Cobbler group and,
to 4ll intents and purpeses, most of them are identical.

Early Beauty. First Harly.

Early Dixie, Flourhall.

Farly Fureka. Happy Medinm,
Early Peteskey, Irishk Cobhler.
Early Stavdard. Irish Daisy,

Early Vielor. New White Vieter.”
Farly Waubonste * Potentate.

Extra Barly Eureka. Trust Buster.®

Group 2. Triumph—This group {ucludes the earlicst named
varicties grown in the United States. The Triumph is the leading
commercial variety of the group, as well as its oldest ember, 1t

Fic, 239.—A well-shaped and good type Triumph tuber natural size,

is chiefly grown in the States of Florida {southern part), Alabama,
Mississippi, lovisiana, Texas, Oklahoma, Arkansas and portions
of Tennessee, in which sections it is the leading truck crop variety.
In the North, it iz grown most extensively in Maine, Wisconsin,
Minnesota and Nebraska, in order to supply the southern grower
with seed stock. Ordinarily it iz not grown in the North primarily
for table stock.

Deseription—Very early.  Vines medinm to small, fairly
compact, not mueh branched. Stems shert, stocky, dark green.

* Classified by Prof. A. L. Dacy, Exp.__s_tntion, Morgantown, W, Va.




Fra, 240.—Three guod specimen tubers of the Trinmph variely showing some vamation in depibh of eycs,

o
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GROUP 2. TRIUMPI
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Flowers usually few in number, sinall in size, and of a rose-lilac
color. Tubers roundish to roundish-flattened with stem-end slightly
w distinctly shouldered (TFigs. 238 to 241 and PL I-B), Eyes
medium in number, ratler shallow; bud-eye cluster generally more
or less depressed. Skin creamy-white, generally with pink eyes, and
occusionally with splashes.—White Triumph,—with few or many
splashes of crimson as in the Quick Luneh and Noroton Reauty;
or solid red, or oceasionally solid red splashed with erimson, as in
the Triumph. ¥lesh a ereamy-white. Spronts have base, leaf
scales and tips more or less deeply suffused with reddish-vialet,

The varicties assimmed to the Early Michigan group sre as follows:

Early Prospect. Quick Lunch,
Honeoye Rose, Triumph {Blis<'sy,
Noroton Beruty. \White Triumph.

Woud's Farliest,

Of the above list of names Farly Prospeet is perhaps the most
flagrant example of a recent occurrence of the re-naming of an
old and easily recognized standard comumereial variety, as il is a
simou-pure Trinmph. Iloneoye Rose, Noraton Beauty, Quick
Lunch and Wood’s DLarliest are identical. The varicties of this
group seem to be peculiarly susceptible to the mosaie disease.

Group 3.—The Early Michigan group has lLeen provided for
the purpose of accommodating certain carly-maturing white-skinned
varieties which, owing to the character of their vine growth, color
of flowers, and color and shape of tubers de not fit inte either
of the two preceding groups or of any of the succeeding ones. The
wembers of this group are most closely relaied to 1he Green Moun-
tain class of potatoes, (omumercially speaking, they are not very
extensively grown but apparently have a place in certain localities
in the BMiddle West as, for example, around Chicago and Detroit.

Description—Medium early to mid-zeason, Vines of medinm
size. Flowers fairly abundant, medjum size, white. Tubers ollong-
flattened to elongate-ilattened or oveid (Figs. 242 and 243),
fyes numerous, medium size and depth, Skin white or ereamy-
white or, in the case of the Karly Albino, oceasionally suffused with
pink around the bud-eye cluster. Sprouts light rose-purple at

the base, with the scales amd tips ereamy-wkite or tinged with
light rose-purple.
The varieties assigmed o the Narly Michigan group arve as follows:
Dew Drap. Farly Puritan.
Early Alhino. Ehnola,
Early Harvest, Extra Early Sunlight.

Eurly Michigan.
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FARLY MICHIGAN

ROUP 3.—T11}

G

i

. Fig. 242.—3 vood gpecimen of Eacly
Michipan putato, Group 3.

Try. 243,~=Three averpee specitien tabery of the Early Michigun Group.
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Group 4. Rose.—1u poiut of numbers, ihe Rose group is one of
the largest. With the cxeeption of the Extra Early White Itose,
all of the varieties in this group bhave pink or flesh-colored tubers
aud all, save the late Rose, may Le classed as early or mijd-season
varioties. The Farly Rose is perhaps more widely grown than any
other variely, outside possibly of the lSarly Ohio; but neither it
por the group as a whole can be regarded as an important com-
mercial {actor in the potato industry of this country, because in

244.—Tuber on lelt reprodured fram ona af tha orikinnl cuts used to illustcate
the Fnrly Roso variety, Group 4. Note prominence of the cyes. Right from the phatograph.

no locality except Florida are they exiensively grown at the present
time, lowever, 1he group is an interesting one. as the Early Rose,
in a sense, represents the fountain-head, as it were, of many of
our present day varieties helonging to other groups,

In order (o include certain varieties, which apparently helong
to this group, but which differ somewhat in growth of plant, shape
of tuber, and color of skin and sprouts, it has been found necessary
to make twe sections, to the first of which are assigned the true
Tarly Rose types, In this connection it is desired to call atiention
to the fact that in Department Bulletin 176, previously referred
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to, & third section was provided in this group, in order to include
vertain varteties which possess sone of the Jarly Rose attributes,
bat which diflerad in cotor of bloom, and shape and color of tuber
to such an extent that it has been decided to omit them entirely
in the present classification, The ecomparative unimportance of
the varieties, from a commercial slandpoint, is also another con-

sideration in leaving thom out.

Tn the deseription that follows, an attempt is made to cover

the Barly Rose proper, and to note
such departures from il as may oecur
wm varieties belonging Lo section 2,
Description—Section 1, Vines of
medinm height, with stout, rather
erect, dark green stems and medinm
to large leaves. Flowers rather
abundant, white. Tubers elougate-
flattened to spindle-shape ilattened
{Figs. 244 aud 245, and 'L 11-12).
Fyes numerous and well distmbated,
shallow te medivm in depth, some-
times protuberant {Fig. 2{1). Skin
smooth and, except in the White
Rose, of a rather deeper shade of
flesh eolor than Karly Ohio; the seed
end usually a deep pink, In some
types of soil, and in some regions,
the color of the skin i3 very much
intensified.  Flesh  ereamy-white.
sometimes streaked with red or pink.

Sprouts rather long, medium thick,

i

Fia. 245.—A well-shaped Early
Rose tuber, bul it is not typical of the
varicly.

the base 1ot much enlarged

and usnally elearly tinted with rose-lilae; leaf seales and tips
creamy-white or tinged with rose lilac (Plate 2-D).

The following varieties have been elassed in sectiom 1:

Clark's No. 1. Extra Early Fiilhasket.
Farly Durham. Tixtra Farly Vermont,
Farly Fortune, Houlton Rose,

Toarly Maine. Late Rose.

Early Rose, Northern Beauty.
Early Sunrise. Rochester Rose.

EBarly Thoroughbred. Somer’s Extra Early.

Early Vermont. Thorburn.

Early Walters, Whife Rose {Fxtra Early and Woodbury's}.
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Section 2—Vines larger and more luxuriant than those of
section 1. Flowers vather abundant, but not opening as Lrecly as
in section 1. ‘Tabers hroad-roundish ilattened to oblong-liattened.
with rather blunt ends in the case of the King. Lyes not so
nuuiereus as i section 13 medium, shallow exeept in overgrown

Fi6. 246,—~A govd speeimen of 8 spaylding No. 4 tuber grown nt Hastiogs Florida,

specimens,  Skin slighily deeper colored than that of the Iarly
Rose.  Sprouts shorter and thicker and usuzlly enlarged at the
hasey color of sprouts mauve; leaf scales and tips deep muuve
or mggenta,
The varietirs vlassed under seetion 2 are:
{ing.
Manistee (Farly and Improved).
Spaulding No 4, {Rose 41,
Group 5. Early Ohio.—Tn many respects the members of the
Early Obio group are very similar to those of the Bose, Lut inas-
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much as i is so well kuown, and 3> so extensively grown commer-
cially, it scems desirable to retain the Larly Ohio varictics in a
distinet group, rather than to merge them with ihe Rosc varicties.
The Early Ohio varieties, with the exception of the late Ohio,

Flos, 247, axp 245, 4 good specimen of Eaurly Ohiv as produced in Maine, Nate
sliwitened lougitudinal axis aod increased brunsverse diumeter.

Fia, 249.—An cyrellent specimen of Early Ohio from the BMiddle West. Nate lengthened
azisand decreased dismeler,
are somewhat earlier-maturing than those of the Tose, and are
nauch less profuse Lloomers.  This is made all the more apparent
by the failure of a large number of the flower buds to fully expand.
In the potrto-growing regions of the Middle West, it is still one of



A
Fi, 250,—Three views of Easly Uhiv tubers, A upper surface,

B (o}
B apicai or bud-eye etd. O bussl or stew cnd,
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the leading comumercial varieties. This is particularly true in the
Red River Valley of Minnesota and North Dukota, and in the Kaw
Yalley in Kausas; it applies equally as well to other less well-
known lacalities.

Desertplion.—Vines quite similar to those of the larly Rose,
though as a rule they are somewhat stockier, do uwot branch as

F16. 251.—A large but wesl-ghuped snd true-tostype, Early Obio from Montans. Natural size,

freely, and mature a week to ten days carlier. Flowers are white,
but not quite so large as in the preceding group; the anthers are
also considerably lighter in color, being a lemon-ycllow instead of
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a Dbright orange-yellow., Tulers are oveid to round-oblong or
cylindrical, with rounded seed and stem-ends in well-grown speci-
mens {Figs. 247 to 251, L 1I-17). Eyes numerous, rather shal-
Jow but strong, sometimes protuberant, Skin {lesh or light pink,
except in the case of the White Ohio, whicli has a creamy-white
skin with pink eyes; the seed end is usually a1 deeper shade of pink;
surface of the skin more or less numergusly dotted with small,

Fla. 252 —A good speeimen of Beeuty of Hebron.

raised, corky dots (lenticels); more conspicuous when grown in
some soils than in olhers, Sprouts shord, much evlarged at the base,
color varying frem carmine-violet to violet-lilae or magenta-lilac.

The following vartetics bave heen placed in the Farly Ohio group:

Early Acme. Late Obio,

Early Market. Mujestic {New Majestic).
Early Ohio. Prize¢ Farly Dakota.

Early Six Weeks. Ratekin’s Red River Speclal.

White Obio.

Of the above list the Barly Market, Majestic, Prize Eatly Dukola,
and Latekin's Red River Special are simply Early Olio re-named.

Group 6. ITebron.—TThe varieties in the ITebron group are
chiefly distinguished from those of the Rose group by the color
of their tubers, Most members of the group are early or mid-
season varieties. the only exceplion noted being the Tate Beauty
of Hebron. Thirly-five years or more ago the group had some
commervial importance, as hoili the Early and the Late Beauty
of 1lebron were rather extensively grown. Their decadeuee has
been lurgely due to the fact that they are very susceptille to the
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late blight, aud they Liwve more or less degenerated or “run-out,”
Another and perhaps more important reason is that they have been
superseded by better varieties, At lle present tiwe they are not
grown commercially in any section, with the possible exception
of certaiu lovalities where they are grown, to a lited exieut, for
the general geed trade.

Deseription.—Yarieties of this group may, with one exception,
be classed as second early or mid-season. The Late Deauty of

Fi16. 253 —Repruducca from origios] cut of Burbank's Seedling.  Note prominent eyes
Group 7, sectivn 1.
Hehron matures about the same time as the Green Mountain.
Vines very similar to the Farly Rose. Flowers white, Tubers
clongated and distinetly flattened, sometimes spindle-shaped; ends
more or less blunt (Fig. 252, PL II-F), Ryes numerouns, medium
deep.  Skin creamy-white, more or less clouded with flesh color or
light pink. Sprouts very similar to those in section 1 of the
LBarly Rose group, but with rather less colar,

The varictics classed in this group sre a5 fullows:

Beauty of Hebron (Farly B, of H.). Tarhinger.
Beauty of Helron (Improved B, of H), Junior Pride.
Beauty of Hebron {Late B. of H.}. Alilwankee,
Columbus, New Queen.
Cotuntry Gentleman. Quick Crap.
Crown Jewel. Star-of-tle-Kast.
Early Bovee. Vigorosa.

Gew of Aroostook. White Elephant,

White Hehron,
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Group 7. Burbank.—In the carly period of its introduction the
Burhauk potato or Burbank’s Seedling, as il was then known, was
rather extensively grown in the northeastern part of the United

Fig, 234 —Repradured frora nriginal out
of the While stay \'ar'ml{. Thia vancty was
considerel a3 n ateaight Burbark by several of
the past generation of potato brecders,

rather long and narrow, tapering

Ntates; but for the past quarter
of a century, its popularity as a
commersial variety has waned
to such an exteat that it is now
r.'lroly gl‘ou‘n u.we])t for 509(1
purposes,  In the West, on the
other hand, it is siill quite
popular in many sections, The
russet type of the Burbank is
a more recent acquisition, and
is generally considered supe-
rior to the original Burbank in
table quality. The smonth skin
or true Burbaik type is grown
rather extensively in the
Stockton district in Califarnia,
and in the western part of
Oregon; while 1he russet types
are produced in the Yakima
Valley in Washington, and
rather generally 1 Idaho and
in certain parts of Nevada,
{"tah, Colorado and woestern
Nebraska. The russet mem-
hers of this gronp are assigned
to section 2.
Deseription—Nines hushy
and medium large. Slems lght
to medinm greeen, branched
and spreading. TLeaves abun-
dant  and  medimn  in size,
usually ihe major leaflets are
to a point which is generally

enrved, medium green in color.  Flowers not very abundant, many
falling ofl before opening; pedicel of flower eyme generally rather
long and erect, and usually standing well above the foliage; calyx
lobes rather long, usually extending well heyvond the corolla before
flower opens, There are no distinguishable differeuces in the vine
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growth or floral characters of the smooth and rasset-skinned types

of the Burbank.
Rection f.~-Tubers long, cylindrical to distinetly flattened in

Fia, 255.~—~Thrpe feirly gowd specimens of eastern grown Burbank tnbers,

Fig. 266.—Three good typival Wisconsin-grown, Ruaset Burbunk tubers, Note moder-
ate oetting of skin,

shape, inclined to he' somewhat spindle-shaped; skin white to
creamy-white, smooth or slightly netted (Figs. 253-255, ). 111-G:).
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Sprouts, base creamy-white, or faintly tinged with magenta;: leaf
scales and tips usually lightdy tinged with magenta.

Seelion 2.—Tubers have russet skin, Leavily netted or reticn-
lated (Figs. 256 and 25%, P1, III-G"). 1In all other respects than
color and refting of the skin, the tuler characters of the Russet
DBurbunk are similar to those of Rection 1.

/\ i
Fin. 257.—Tuber “A™ represents an rdenl-shaped Russet HBuebank. ‘Tuber 13" repre-
sents a broader, Aateer shaw which i not consitlered desirable for sced atovk.  ‘L'ybers are

wwpical in netting of noet western-grown atcex such as may be touad in Colurade, Idaho and
other weatern atatea.

The varieties given Lelow are considered members of this group:
Rection £, Burbank or Burbunk’s Seedling, SNeetion 2. California Russet,

Late Puritan. Cambridge Ruseet.
Money Maker. Gulden Russet (Old’s}.
Pride of Multuomah. Netted Cem.

White Beauty. New Wonderful.
White Chief. Russet Burbank.

Rusty Coat.
Seabproof {Salzer’s).
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Group 8. Green Mountain.—The mewmbers of the Green Moun-
tain group may be said to divide honors with those of the Iinral
in their commercial importance as a late or main-crop variety,
They seem to be peculiarly well adapted to northern latitudes,

e

<dn

F16.” 258.—Three good specimens of Wisconsin-grown Green Mountain tubers,

Fir, 259.—A good type sperituen of Grecn Mountain.

where the rainfall ix abumlant and the temperature is not exces-
sively high. As a rule they do not sueceed as well in localities
where they are subjeried 1o unfavorable cowlitians of growth during
the time they are forming tubers, as do the memhers of the Lural
group, Recent observations indicate that most, if not all, of the
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members of this group are peculiarly susceptible lo mosaic infection
of the foliage with a consequent material reduction in the yield
of the tubers. They are also among the most susceptible to late
blight infection of both vine and tuber,

The varieties in this group are divided into two sections, accord-
ing to wheiler they have white or slightly-colored sprouts.

Deseription—Vines large, slrong and well-branched. Stems
light green in color, usvally distinctly winged. Leaves large, leaf-

F16. 260.—Croue seetion of a Green Mountain tuber.  Natoral size,

lets broad, smooth and mare or less flaccid, medium green.  Flowers
abundant, white, fair size, rarely producing seed balls naturally,
except under very favorable climatic conditions. Tubers moder-
ately to distinctly oblong, nsually broad-flattened with more ar
less blunt ends (Figs. 258-260, P1. TII-H) ; eyes medium in num-
her, rather shallow, with strong bud-eve cluster. Skin a dall
creamy-white or light russet color when well netted. Sprouts in
section 1 rather short and stubby, base, leaf scales and tips creamy-
white, while in section 2, with the exception of Twentieth Century,
they are mostly without color at the base; the leat scales and tips
are usually faintly or distincily tinged with lilac or magenta,
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The following varieties have heen classed in the white sprout division:

Section 1.
Bethel Beanty. Late Blightless,
Bishop'a Pride. Jone Island Waonder,
Rlightiess Wonder, MeGreyor.
Bugless {Gurney’s Bugless). McKinley Mille Pride.
Clyde. New Oregun.
Delaware, Noreross,
Farwer. Pride,
Freeman, Rilver King (2).
yold Coin, Snow,
Green Mountain, Uncle Sam.
Green Mountain Jr, Washington.t
Green Mountoin {lowell’a), White Harvest (Gurneg’s).
Hasting's (2). White Mountain.
Keystone.

Section 2.
American Giant. Tongfellow.
Carman No. 1, ltustprool,
Empire Btate. Stlate of Maine,

Group 9.—The Rural group includes a large number of strong-
growing, late-maturing varieties. Collectively they are now coni-

TFro, 261.—Dpper and lower view of o Rura) New Yorker No, 2 tuber,
monly referred to by New Yurk State growers as “blue-sprout”
potatoes, in contradistinction from the “white-sprout™ varieties
helonging to the Green Mountain group. The nembers of the
Rural group seem to be admirably adapted to scuthern and western
t Classified by A. l. Daey, Exp. Sta., Morgantown, . Va.
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New York, and to certain sectious of Michigan, Wiseonsin, lowa,
and Minaesota. The tubers keep well in storage and ace slow Lo
germinate in the Npring.  The vines develop slowly at first, but,
as the season advances, they branch rather freely and develop fairly

Fis. 262 —Four tubers
and dupth of the tetmingl eyes

¢ Rural New Yorker No. 2, showing variation in pusition
. aa they are more pencrally known, the bud-eye cluster,

large plants. Tuber formation seems abso to e delayed, but when
the right growing vonditions prevail, in the latter part of the
season, they grow very rapidly and, if the season of favorable growth
is prolonged, the larger tubers are quite apt to be hollow-hearted.
As a grronp, the tubers are of desivable shape, aitractive color, and
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Fair table quality, and the vives are Tuirly resistant o dronght and
o diseases other than Iate blight.

As in the case of the Burbank group, two sections have beeu
ereated in order to inclnde the Russet Rurals, which, save for the
color of the skin and a heavier netting, are praclieally identieal
in every other respect with those of the white-skiuned varieties
included in section 1, the one deseription answering for both.

Deseription—Vines medium large. Primary slem upnght,
usually long-jointed, and rather rparsely covered with foliage;

Fra, 263, —Cross sectiva of a Rural New Yorker No, 2 tuber.  Natucal size,

lateral branches more or less decumbent, giving the plant a etraggly
appearance. Stems more or less distinetly streaked with dark
purple. Leaves medium-sized {o rather small, dark green, more
or less rugose or crumpled and leathery or firm to the iouch.
Flowers medium Lo fairly abundant in some varieties and of fair
size; the central portion of the corolla deep viclet-purple with the
color growing lighter toward the outer portion; five points of the
corolla white or nearly so. Tubers broadly round-flattened to
short-oblong, or distinctly oblong-flattened (Figs. 261-263, Pl
TIT-T). Eyes few, very shailow, hud-eye cluster strong and vsually
30
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depressed.  Skin creamy-white and oceasionally netted in the
varieties of section I, while in those belonging to section 2, the
skin is a deep russet color and muoch netted. Sprouts short, base
enlarged, delt white; leaf svales and tips medium to deep violels
purple or pansy-violet.

Section 1,

The varieties classified under seetion 1 seem to Le, in most casey
at least, the result of a re-naming of old varieties,

Arcadia. Ohio Wonder.
Banner |[Livingston's Banmer). Pan American,
Carman No, 3. Pecrless (Breses’s No. 6) or Baaton. §
Doovley’s, Potentate,
Troolin, John. Prinec Henry.
Great Divide. Prosperity,
Hart's No. 1. Rhind’s Hybrid.
Improved No. 3. Rural New Yorker No. 2.
Isle of Jersey. Sensation,
Jackson White. 8ir Walter Raleigh.
Late Beauty (Heath’a L. B.). Snowflake Jr. §
Late Surprise {Heath's med.-late). Todd’s Wonder.
Late Victor. [nele Bam. |}
Lily White. VWhite Giant.
Manila. White Swan.
Market Prize. § White Globe.
Million Doilar.
Nebraskn,
Non-Blight.
Noxall,
Section 2.
Golden Hatvest. Late Petoskey (Rural Runsast).
Golden Rule, Russel Rural {Dikble’s Russet).

Golden Liural.

Group ro.—The Pearl group is one of the smallest and at the
same time one of the least known, so far as its origin is concerned.
Tt is chiefiy grown in Wisconsin, Nehbraska, Colorado, and Tdaho.
There are three distinet types in the group, the first of which is

§ Not the true Bresee’s Peerless, though listed aa such.

1 A. L. Dacy’s Classification

|| At the present time there seema (o he two distinel varieltes bearing
the name of *Uncle Swn.” One belongs to the Green Mountain and the
other to the Tural Cromp. The original “Uncle Sam” is a member of
the Green Mountain group
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represented by the Dearl, the second by T’eople’s and the third by
Blue Victor, from which the Pearl prebably owes ils origin as a
bud variation or sporl. The members ef this group, like those of
the Triumph and Greer Mountain, are very susveptible to mosaie;
and it is becoming increasingly dilficult to prodnce or to purchase
disease-free seed.

Description—Maturing about with Green Mountain,  Vines
medivin to large, strong, healthy and as a rule well-branched;
stems dark green (in section 3 streaked with purple), more or less
upright in early stages of growth, but gradnally assuming a some-
what decunthent position as
the plant approaches matu-
rity.  According te Fiteh?
the main stem of the Pearl
should assume a mare or less
horizontal position, and the
laleral branches an upright
position. TLeaves medium to
large in size, rather flat,
somewhat rugose, and ap-
proaching dark green when
well grown. Flowers not
abundant, and many of the
huds that do form drop off
either in the bud or just priox
ie opening; corolla is white
with pale lemon-yellow
stamens.  When plants are
normal, they do not, as a
rule, produce many seed balle. Tubers in section 1 are medium
to large in size and in favorable growing sensons often get large aud
of uneven shape. Notmal tubers are round-flattened to heart-
shaped flattened, usually heavily shouldered due to deep recession
of stem (Figs. 264 and 283, and PL I-C). Eyes rather shallow,
sometimes protuberant, or in off-type specimens inclined to be deep
with heavy eyebrows. The bud-eye cluster in a normal specimen is
challow, while in an abnormal one it is usnally distinetly depressed.
When freshly dug, the Dearl has a distinet pinkish or light pnrple
tinge around the eyes, particularly at the seed end; exposure to the
light or prolonged storage seems to reduce the color io such an

Fro. 264, —Four views of Pearl tubers,
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extent that it is sewrcely, if at all, visible. Skin a dull white,
generally mote or less netted, Sprouts bave base, leaf suales and
tips slightly or distinetly sulfused with light lilac.

Seetion 2—The tubers of the People’s potato, which is the
sole member of this section, are so nearly identieal in every respecet,
except in color of skin, as to
make it unnecessary to do
more than describe the eolor
wliel, when well grown in
the lava ash soils of southern
1daho, 1s a tich russet-brown,
The russet color iy not due as
in the ease of the lLiusset
Burbank, to » heavy, corky-
brown growth, but raiher lo
a colotation of the skin it-
self. 1t is the same kind of
pigmentation as is  found
m some of the INusset
Rural varieties, sucl as the
CGolden Rural.

Section 3.—'lle Bloe
Victor is the sole member of
this gection and itx tubers
differ fram the Dearl {u that they ave a deep blue eolor, {requently
with ereamy-white splaghes around the cyes. ‘The sprouts, base,
leaf scales and tips are a vinous-mauve.

Fira, 265.—A very goad type of the Peyrt

‘the varieties belonging to ibe Pearl group ave as follaws:

Nection 1. Neetion 2. Neetion 3.
Dearhorn Peuple’s Blue Victor
Pearl

flehoboth

The Dearborn aml Rehoboth are cousidered identieal with
ihe DPearl.

Group 11.—The Peachblow group is an inferesting one
becanae it is the oldest of the twelve groups given, Tle *old-
timer” or the potate grower of 50 years ago, usually harks hack to
the large yields and excellent table gualitics of the Ol Jersey
Peachblow. and constantly regretz that it has Leen allowed to dis-
appear.  Durtug the past hall century or move a cousideralle
number of Peachblow varieties have come and gone until, at the
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present time, there are practically but two menihers of this group
that are now grown commercially in the United States. These
varieties are the Improved Peachhlow and the McCormick. The
fovmer is grown in & limited way in some sections in Colorado and
the latter as e late crop throughout a large portion of the South,
beginning with Maryland and extending {o Georgia. This group
is characterized by the
extreme leulth and vigor
of its vizes. Ii includes
some carly varieties, hut
for the most part ihey
are late to very late in
maturing,

The McCormick is
the most dependable
variety that we have to
grow as a late crop in the
South, as it is the only
rariety that will sneeess-
fully withstand Lhe
extreme leal, nnd ocea-
sionaily extreme drought
as well, and at the same
time make a fair crop if
rain and cool weather
coine early enough in the
Autumn to give the
ne¢eessary tite for
tuber development.

Desceription~—Vines strong, erect, heatthy, vigorous and deep-
rooted. Stems large, strong, woody, aml medium green in color.
Leaves medium in size and abundance, rather thick, rugose, or
erumpled, medium to large in size and rather dark green,  Flawers
uguaily abundant, purple, and, in the case of the McCormick,
iclined to set fruit rather freely when conditiong are favorable.

Section 1.—The tubers are roundish or ovoid, to round-oblong,
somewhat flattened. Eyes humerous and usually quite deep (Fig
266, PL IV-J}), 111\ur1,1l:l_) suffused with earmine or crimson, thn
inensily of whiclt is more or less vuriable, Skin creamy-white to
white splashed with crimson or magenta or flesh colored.  Sprouts
have base, leaf scales aud tips of reddish-violet.

Seetion 2 —The tabers are round-iattened to luart-shape Hat-

Fic, 264.—A fairly representative MeCormick
tuber, !\ nte cumber and depsth of ey ed.
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tened. Lyes few, mastly at seed end, very shallow except bud-eye
cluster, which is generally more or less depressed (Pl 1V-K).
Skin a deep reddish-pink or magenta, carmine colored arownd the
eyes. Sprouts similar to those in section 1.

Section 1. Section 2.
Dykeman. Improved or Perfect Peachhlow {Rand's),
Eurly Peachiblow (lall’s). Synonym. Red MeClure,
Fxtra Rarly Peachblow, New Improved Peachblow (Nichols'}.
. Jersey Peachblow. New Vhite Peachblow {Thorburn's).
MeCormick (pink}. White Peachhlow.
MeCormick {(white), Nott’s I"eachllow,

Group 12. The Up-to-Date group of potatoes is of Turo-
pean origin. The leadiug member of the group, Up-tu-Date, was

16, 267. —4 gond type tuber of the Up=to-Dat iety. Not *nes - -
R e e p-to-Date varicty. Note fewness of eyes and gen

oviginated by Archibald Findlay of Scotland in the late eighties,
and ranks among the leading late or main-crop potatoss of Great
Britain. The Faetor, introduced by Sutton and Sons of Reading.
lingland, is so nearly identical with Up-to-Date as to be practically
indistinguishable from it. DBoth of these varieties were introduced
ly the United States Department of Agriculture in the spring of
1305, and have lLeen conlinuously grown in the Department’s
variety collection eince that date. Within the past few years some
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vurieties have been offered by seedsmen under American names that
are very gimilar o Up-to-Date. The menbers of this group do
not appear to have a very wide range of adaptation ju this country,
but where they have lLeen tested under good envirenmental con-
ditions, they have made a very salisfactory erop. They are best
adapted to rather heavy soils, and to a rather cool climate, snch
as may be found in the Northwest, where it proved extremely satis-
factory ai the Western Washington Station, Puyallup, Washington,

Deseription.—Yines medium o large. Stems quite large, and
wooily, decidedly angular, dark green. Leaves medium size, rather
thick, and having a peculinr iwisted appearance; dark green.
Figwers rose-purple, moderate to rather profuse bloomers; pistil
thick and usually twisted or covved ; stameus seldom if ever produe-
ducing viable pollen. Tubers oblong-flalicned to somewhat chovate-
flatiencd, usually of a good size. Lyes few, very shallow, mostly
at seed end (Fig. 267, PL. IV-L). Skin creamy-white, moderately
netted or nearly smooth,

The following varieties lave been classed in the Up-to-Date proup
by Henshaw.? '

Col. Staney. Gen, Roberts,
Conquering Hero. Heather Blossom.
Cottar. 1iigzhtander.
Dalhousie Seedling. King Loth,
Dalmeny Argon, Maotor.

Dalmeny Eeauty. Nobleman.

Dalmeny Heliwnm.
Dalmeny Hero.

Seotiish Monarch.
Scottish Triwmph.

Dalimeny Regent, Sensation,

Duclhess of Buceleugh. Sir Mark Stewart.

Ducliess of Cornwali. Superlative.

Dumiries Model. Table Talk.

Enquirer. Talisman.

Factor. Up-to-Date,
\¥arrior.

Only two of the foregoing varieties have come muder the writer’s
observation, viz., Factor and Up-to-Date. In addition to these,
several varieties now listed by American seedsmen have been sivdied
and assigned to this gronp, These are

Bull Moose, Prodncer.

Cnrmming's Pride. Pres. Rooscvelr.

Clold Standard. Selanura Sp. (from South Awmerica).
Morelon. Verbots (from South America).

Bull Moose is quite popular in southern Indiana and in the
Louisville district in Kentucky,
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QUESTIONS ON THE TEXT

. \What scheme of classification was first advecated? By whom?
. Give the next sngzested system of classification. By whom?
. How did (e third system differ from the second one? By whom

submitted ?
Who was the first to devise a classification system in the United Siates?

. On what was bis prouping based? IHow many groups? Name then.

How sulwlivided ?

. What changes did Kobler make in his later chissification?

. What variety classification did Ballou offer?

. What variety classification did Milward present?

. ITow does this classification compare with Kohler's?

. How many gronps did Fiteh make in 10147 Name them.

. In what respects is this an Lwprovement?

. Give Snell’s classification.

. Give author’s (Stuart’s) classification.

- Huw dues this differ from the precediog wites?  How mang proups?
. What other claracter las Jeen sugwesied by Kranz fur the identi-

ficution of the groups?

. Of what value i¥ the gronp system in studying varietal relationships?
. Give the classification key offered in this chapter for eacl group.
. What is said regarding group 127

. Give the ebief characteristics of the Icish Cobbler group,

20. T'o what sections and climaiic conditions iy the Trish Cobbler hent

suited? Discuss it as an early truck crop.

. Whaut varieties or ~u-called varicties belong o this gronp?
. Deseribie the Triumph group, and compare the members with those of

the Trish Cobbler group.

. Where is the Trinmph most estensively grown?
- \What varieliex or so-called varicties belong to this group?
. Of what commercial importance is the Early Michigan gronp? Where

chiefly grown?

i. Deserile the Tarly Michigan group? Name the varieties.
27, How do the varieties belonging to ihe Early Rose compare in point

of numbers to those of {he other gronps?

- OF what importance i1 this gronp commmercially?
. Deseribe the sections of the Early Rose group.

. What varietiea belong to each?

31

Ts theve any general similarity hetween the Early Rose grunp and (he
Early Ohio group? Give dilferences.

. Where ix the Farly Obio most exienxively wrown? Give varieties.
. Deseribe the Early Ohio, giving characferistics of plant and talicr.
. In what respeet do the varielics of the TEehron proup differ from

those of the Early Rose? Descrile the former,

3. To what ix the decadence of s sroup due? Give varieties.

. YWhere is the Borbank group of polatoes commerctally grown?
. Name the sections of the gronp. Name varieties uf cach.

28, Deseribe and compare the two seetions,

39.

. To what diseases arc its members peeuliarly susceptible?  Duescribe

What sections and conditlons hest swit the Green Mountain group?

the group,
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41, Into how many sections ts the proup divided? Give lasis of division.

12, What varieties hefong to ench section?

43. Describie the plant and tuber charactera of the Rural group.

44, To what section of the counlry is it adapied?

15. Give the names of as wany varieties as pessible wwder rection L

468, Name the varieties Delonging to section 2,

;. For what is the Tearl group chiefly distinguished? Deseribe the group.

. How many distinet fuber types are there in {he group?

. Distinguish lietween the sections,

. Descrilie the People’s potala.

. Deseribe the Blue Vielor.

. Name the varieties belonging to the three scctions

. Haw many real commereia]l varietiex belong to the Penchhlow growp
al the present time? Name them by sections,

54, What memher of this group iz expeeinlly adapted Lo the producetion

of a lute erop of polatues in the SonthY Tow so adapled?

55. Descrite the Peachblow plant and the tubers in seotions 1 and 2.
56, What varteties Letong to sections 1 and 27 X

57. What i3 the history of the Up-to-Date group? Give adaptation.

- .

68, Describe the vine and tuber churacleristivs.
. Name ihe varieties included in this group whicl are or have been
ufferedl to (he trade Ly Awmerican secdsmen,

QUESTIONS AND EXERCISES SUGGESTED BY THE TEXT

1. Make a rather complete list of the varietics of potatoes grown locally.

2, From dealers and growers obtain standard samples of cuch of {hese,
Learn 1o know standard samples uof leading variclics.

. Determine from name, as well as from characteristics, to what group
each belongs.

. With these on exhibit plates, write lubels un cards for cacly and inchide
gronp names and eynonymg.  Learn to know the pgroups betier
by thix exercisc.

. Prepure an approprinte preminm Jist to cover all the groups and
varieties likely o be grown in yomr counly or state.

6. Make a large drawing showing jlani for a large booth on potatoes
af a fair.

. Make np a Hst of several questions for debate ov potato tupies,

. On une of these questions, converning varieties, vutline the arguments
on hoth kides of the debate.
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APPENDIX

STUDENT'S PROJECT IN GROWING A FIELD
OF POTATOES FOR PROFIT

[ the following outline it iz assumed that this projeci beging
with fall preparation of the field, and continues through the eyele
until the potatees are stored and marketed the following fall and
winter, If desired, the project may begin in the spring instead.
The operations would be in the same order, and this outline woulid
serve the same purpose.

The citations for study in the third column are to chapters in
this volume. At the end of each chapter other references will
Le found.

Citationg
o . to
,
lm’“f‘ eperations. Study involved. CigPiess
Belect field. Desirabie soil; warm or eold soil;
physical lexture of soil; mois-
ture; fertility; best crop to
N precede potatoes. III, IV, V.
Plowing. Time of plowing: Advantages of
fall plowing and conditions un-
der which it may be inadvisable
to da it Iv.
Selection of suitable va- Compare varictal groups; varietal
riety, snitability to woil and climate;

dizease resistance;  pradne- vII, XX,
tivity; market requircmenta. X XTI,
Source of sred stock. Value of good seed; certified secd ;
rources of good seed; cheapness
of good seed and costliness of
pour seed. VIL.
Purchase of seed stock, Why buy seed potatoes? Need of
early purehase of seed; best
method of storing reed during
. late iall and winter wuomths. vII, X111
Selection and purchase of Kind and amouut of fertilizer
coramereial fertilizers. to huy; cooperative buying.
Desirability of early purchage.
Home mixing of fertilizers. Advantagea of home miXing;

X . wethode; cost. V.
Make winter study of dis- Loeal enemiea of the polato; ne-
caaca and insects. ture and prevention of diseases,

methade of c¢ombating inseets;

sprays to use; spraying appa-

ratng; field treatments to pre- XV, XVI,
vent diseases und insects. XVII,

475
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Bake plans for storage pits
and storage houses.

Make winter study of mar-
kets,

U'reparation of Jand and
application of fertilizer.

Prepare seed.

Planting eecd,
Early tillage.
Tillage after prrmination.

Combatiny enemies and con
trolling direases.

Constrietion  of  storage
house.

Field selection of seed pota-

toes,

Harvesting of crop.

Marketing the erop.

APPENDIX

I’vinciples of rtorage; drainage;
temperziure control; ventila-
tion; light oxclusion; mate-
rials needed; cost estimates per
bushel capneity,

Charting market prices in loeal
and distant marketls; compare
prices for a series of years
where possible: best timwe lo
market potatoes; relation ta
vuriety and season.

Plowiny under green manure;
barnyard manure: time of oper-
ation; benefits; depth of plow-
ing: costs  after treatmiont;
marking or laring off rows;
compare kluds of stahle manure
for pataloes; [resh or rotted.

Treatment  of  sved  potutoes:
quantity of seed to prepare per
acre; greeninmg; vitality; cut-
ting; zize of seed pieve: hold-
ing cut sced; duxting et seed,

Time; nethods; 1ypes of plung.
ers; distances: depths; ferti-
liziug at planting tine.

Pre-germination tillage; bonefivs;
implements; methods; nomber
of times.

Curposes; iwmplements; frequen-
ey: depths.

(hjeets of spraying; materials;
frequency of application; spray
outfits; vesults,

teview plans wud lists of mate-
rials made; dimensions needed;
loeation; probable cost of ma-
terial and labor; advisahility
of Imilding, ete.

Object nf field seleetion.  Tow
and when to select in field.
Itaprovement by selection. ill-
to-row plm. of impr.n'vmlsnl;
mas3 seleclion; strain  test,
storing sewd potatoes,

Time; relation to market de-
wands; transportatinn: prices;
methods of harvesting: nicth-
ads of picking: best containers:
futndling when larvested.

Conditions of market; size and
vondition of crop bath as a
whole and locally: what por-
tion to warket at harvest time;

XIII, X1V,

NIL

I, V.

VIL

VIIL
VIIL

XV, XV
AVIIL

XIII,

XXI

XIL

Xy
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srading and sorting to wize;
vontainers for marketing; haul-

ing; cost of marketing. VIL
Staring crop, and advise- Methods of handling for storages
bility of sarne, sonundness of stock; danger of

shrinkage; other risks; proba-
Me henefits of storage. \When

is storage ot profitable? XII, XIIL
Noil sanitation. Crop rotation; crops to use for

rotation purposes; cennection

between erop rotation and fun-

gons and insect and animal

pestss length of rolation; uvse

of cover crops. v, VI
Cnst accounting. Cuost of man and horse labor in-

volved tn the production of

the erop; cost of seed potataess

vost of fertilizers (chemical,

stable, and wpreen manures);

cost of fungicides and insecti-

cides;  storage;  marketing:

rental of land; interest on

money iovested in crop; re-

ecipts from crop. Keep eluse

recard of every item of ex-

pense and income, Determine

cost per bushel and per cent

of profit. Study cost account-

ing, XL
Financial summary. DPrepare financial analysis from

cost acconnting data. Write

in narrative form a complete

record of procedure aml results, X1

DEMONSTRATIONAL AND INSTRUCTIONAL
FEATURES IN POTATO PROJECTS

1. Wlhen fivhting potato heetles, cowpare spraying methods with
dusting.

2, Compare yields from different kinds and amounts of conimerciai
fertilizers, farm manure or green mannre,

3. Compare results from sclecied awd unselected seed.

4. Compare yields from differeni lots of seed of sfme variety from
different sources or growers.

5. Plant rows respeclively with one.cye, two-cye, many-eye picces and
whole tubers. Observe differences in number of stems and tubers per
seed piece and of marketable tulrers,

6. Test high ridgiug in comparizen with almost level cultere,

7. Compare resnlts fromn untreated and treated seed.

8. Compare different varieties in regard to yields of inarketable tubers.
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POTATQO EXHIBITS

Objects of Exhibits.—Until recently, the primary object of 2
potato exhibit seems to have been to gather together as large a
collection of varieties, or so-called varieties, as was possible in any
given section. The premium list was usually a long one and little
attention was apparently given io duplication of varieties under
different names. ISach exhibitor wag alloweddt to arrange his exhibil
of potatoes along with any other vegetables or fruil that he might
be displaying, and thus it came about that potatoes were scattered
here and there throughout the exhibition hall, with no regard to the
convenience of the public or the judges who had to pass upon their
relative merils. Fortunately, such 2 system of displaying exhi-
Lition material, and of offering premiums for & nondescript col-
lection of varieties is rapidly passing away.

The real object of holding an exhibition or show should be that
oi educating the public, by bringing together for their inspection
and study, the most desirable varieties, properly named, and rep-
resenting the best type specimens of the variety, The following
suggestions ave offerud as an aid to such an accomplishment. The
number or the guantity of tubers of each variety displayed should
be uniform. If a plate exhibit is called for, the number of tubers
should be specified; five or six tnbers are sufficient. The peck
display seems to have many adherents. Some potato associalions,
such as the Wisconsin Potato Growers’ Agsociation, provide wooden
trays having jusl enough depth 1o permit of {wo layers of potatoes.
All exhibits of & given variety should be assembled logelher, in order
to permil of ease of study and comparizon. No premiumns should
e offered on any but strictly commereial varieties, neither should
a4 premium be offered on two varieties belonging {o the same class
or group, as for example Green Mountain and Gold Coin, or
Rural New Yorker No. 2 and Carman Na, 3.

Selecting and Preparing Exhibition Tubers.—[u order to
intelligently select exhibition tubers, the exhibitor must have a
clearly defined ideal in mind. He must know what the ideal tuber
shape and skin eolor of the variely is and he must also know what
size will be given preference by the judges. The Wisconsin Potato
Growers Association and many other State Associations now stipu-
late or suggest a certain weight of tuber. For example, Triumph
% ounces, Trish Cobbler 7 to 8 ounces, Green Mountain and Rurals
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9 to 10 ounces, ete. This furnishes the grower a cue ag to the
best size to select.

To secure tubers with an uubroken skin it is mecessary to
carefully hand-dig a large number of plantz. The next step is
to select # tuber having the ideal shape, appearauce, and size and
mateh it with others until a few more than the required number
have heen secured. Tubers inlended for exhibit should be exposed
to light as little as possible, As soon as selected they should he
placed on a picee of paper or a sack, and allowed to dry off for a
few minates, after which they should be wrapped in paper and
stored away in a cool, dark room until desired for exhibition pur-
poses. In preparing them for exhibit remove the wrapper and
brush them free of adhering soil with a soft brush, being eareful
not to break the skin, All tubers showing discolorations or other
imperfections should then be discarded, and the remainder again
wrapped and carefully packed for chipment to the show. Aditention
to these details will always insure attractive show material.

The Score Card as an Aid to Intelligent Judging of Exhi-
bits.—The value of the score card in judging potato exhibits is
now well recognized. Althongh a nwmber of score cards are in
use they do not vary to any material extent, they ave all designed
10 serve #s a basis for the correct interpretation of certain funda-
mental qualities of the potato by assigning to them a definite
number of points, the sum total of which is 100,

Score Card.—The following score card is suggested as 2 guide
and aid in judging potato exhibits:

1. Varietal purity—(Free from mixture)..... f oo ccooocoooa 20 points
IL, Conformity to type.—
1. Bhape: correct. for variety and umiform.............. 2( points
2. Size: desirable for variety and wniform..

... 10 points
3, Color: correct for variety and wuiform.............. 3 points

4. Surfave: skin and eye charaetera normal fur variety.... 5 points
ITL. Condition and qualily.—

I, Clearness, brightness, freedom from mechunical injury.. 15 points

2. Quality of flesh, clear and firm, not spongy,

free from streaks, discoloration and hollewness........ 10 points
3, Freedom irom disease, arab, rhizoetonia, roots, ... ...... 15 points
(EGtall e .. ..., .. .. ¥ 100 paints

Suggested Descriptive Terms to be Used in Describing
Potato Varieties.—The following descriptive data were prepared
and presented at the Fourth Anuwual Meeting of the Potato Asso-
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vialion of Americx, by the Association connuittee on varietal

nomenclature aud testing of the potato, in order to provide its
mebers with a definite outliue to he vsed as a guide in the descrip-
tion of varieties. (A complete report of this committee may be
found in the Proceedings of ke Fourll JAnnual Meeling of fhe
Potato Association: 93-91, Noy. 9-10, 1817, Wm, Stuart, Chutr-
nun, A, L. Dacy, E. V. Hardenburg, . L, Filch, R. Wellingtou,
P. M. Lombard. )

In the wse of such a descriptive sheet it is intended that ail
ferma not applying to the particular variety under observation shall
be crossed.  Por canmple, H the plant is large, cross oud small
and mediun; or, if the teher is abloug-flattened-rounded cross out
all others on shape, or else place a check-mark oppasite oblong-
flattened-rounded.

Suggested Descriptive Terms to be Used
in Describing Potato Varieties

PLANT CHARACTERS.
Rize—Small, mediwn, large. Seasenal conditions;
Habit--Upright, medium, spreading, unfavarahlo.
Stems—Slender,  medium, stoul; twinfall; scanty,
Jittle ar much branched; slightly

favarable,

normil, exces-

or distinetly angular; winged or
smoath; wings wavy or straight;
color light ot dark greew; wmuch
or little tinged with violet,

Leaves.—Sparse, abundant;
medium, large.

Leaftets,—Narrow, mnediuin, broad;
smooth, hairy; light, medinm or
dark green.

Flowers—None, few, medium, many:
buds persistent or dropping he-
fore opening; eorolla white, rose-
purple, violel, lavender ar Ulue,

Season  of MNaturidg—Very early,
carly, medium, late, very late.

fIrneral  Information.—Nource
seed.

Date scewred.

Amount planted.

Size of =ced, whole, cut,
exyes, ...... 08,

flaer—Date planted,.. ... year,....

Distance buelween rows,
plants,. .....

Area in square feel.

Kuil type.

small,

ol

ceeaaay

e,

Temperature at hlossowing period ;
low, wormal, high.

Nate of maturity,

Date harvested,

Yield —Marketahle tubers, ... .1hs.
Cull talers,. ... s,

Desirability of variety fur see.

tion; for home wse....; for

market. .. ......

Reeping quality of the
poor, medinm, gond.

Shipping quality of {he
poor, medium, gool

Fating quality of the variety;
poor, nediwm, goad.

Resistance to late Llight; none,
little, much.

iesistance to conunon scub; none,
little, much.

teristanee to other diseases; nane,
fittle such,

Observer,

variety;

vieriety s
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TUNERE CHARACTERS.

Nize.—Small, medium, large; uni-

form, not uniforn.

Shape—Oblong—flatiened—rounded.
Eleptical—Hattened —rounded.
Oval- Aattened—ronnded.
Houndish—tlattened.
Cubical—fattened.

Apical end rounded, Munt.
Basal ond runnded, blunt, de-
pressed, notehed and shouldered.

Color of Skin—Dull white, ercamy-
white; creamy-yellow: light or
dark russet; light pink; red;

fyes— Few, medium, many; uni-
formly distributed or mostly
at  apical  (bnd  end;  eyes
shallow, medinm, deep; eye-
brows  short, medinm, long;
curved or straight, curve simple
or compound,

Sprouts,.—Few, medium, many; slen-
der, medinm, stout; tips and
leaf scales are ereamy-white,
pink, magenta, purple, violet.
Iilne, or bluish-Llack; internodes
are white, pink, magenta, pur-
ple, violet blue, o> bluish-black;

= aio: blue: bluist base white, pink, magenia,
l‘;‘;f‘f’;"“’ mosate; blue; bluish- purple, violet-blue, or bluish:
HER. black; papille white, pink,
magenta, purple, violet-llue, or
Texture  of  Skin—CGlossy, dull, bluish-black.
swooth; uniformly  netted;
faked.
Lentieels.—~Few, medium, many;

prominent, ineonspicuvus

Cooking Test.—When the rooking and table qualities of differ-
ent sataples of potatoes are to be tested, it is extremely important
that each lot of tubers should bhe baked or hoiled under as nearly
identical conditions as possible. The following method has heen
found to provide a uniform cooking tesl.  Select three or four
tubers of as nearly uniform size and shape as possible; beil each
lot of tubers in separate suucepans or pots of the same shape and
size; begin the test at the same time and boil them alike until done,
In the buking fests select the tubers in the same manner, but place
gach tat in the same oven. Maintain the oven temperature as
nearly as may be at 380 degrees T. until they are done, On re-
moval from the oven, break or puncture the skin so as to allow the
sleam to escape. Remove the skin from all but one baked or
boiled potato as quickly as possible after removal from pot or oven,
and mash the flesh with a fork or potato masher to determine the
fineness or grain of the flesh, its color and general appearance,
and its pleasantness of taste, ax determined hy actual tesi of its
eating qualities. This test should he made withont the addition

31



482 APPENDIX

of butter or seasoning of any sort, in order to cateh the true cdible
qualities of the tnbers studied. Iach remaining tuber should be
set aside and allowed to get cold, after which it is to he re-warmed
for the purpose of ascertaining to what degrec the flesh retains
its color and mealiness. The llesh of some varieties turns undesira-
bly dark when re-warmed.

Points to be considered in judging the table gqualitics of pota-
toes are ease and wniformily of cooking; shin and ilesh intact
or neerly so when bhoiled ; texture of flesh; eharaeter of grain when
mashed; color of flesh; flavor. The following ratings have heen
found fairly satisfactory:

EaserofNcaaking sttt sl s o t=e el R 5 pnmta
Unitormity of vooking.. 5

Skin and fesh iutact when Tmiled *. 10 paints
LD & M0 0000060 060000000000009009 60 15 points
Grain when mashed. ... o000, - . 15 points
Whiteness of wmashed flesh. . ... . . 13 pointa
DR s e caonnaracanncennnnosannnasnnnn oo 30 points

450 s 0e000000 100 points

POTATO TRIPS

Trips to potato fields and elsewhere may be planned with
profit.  Students should be given an outline of the main features
to be studied on each trip, They shonld prepare for the trip by
reviewing these points. Notes should be made during the trip from
which to write an aceount of the observations and lessons learned.

1. Visit fields for practice in choosing good potato soils.

2. Go Lo seed storage places and retail seed storex to staudy varie-
ties, methods of handling, and proteclion and prices.

3. When large growers or others are preparing the soil for pota-
toes, vigit the fields and take notes on methods.

4. Such places should also he visited when seed potatoes are heing
treated for scab and rhizocionia, cut for plauting, green-
ing, ete.

5. Study planting machines of several kinds; if possible, when in
actual operation in fields.

6. Study pre-germination tillage and after-tillage in potalo fields.

* Yote—\Waste, through rapturing of skin and slonghing away of
flesh, may be entirely avoided by the use of o steam cooker.
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Where Bordeanx mixture and other spray materials are being
made for field work, make studies of methods aund results.
Study methods of spraying and dusting. If there are out-
breaks of blight or other troubles examine them carefully.

At harvest time, study melhods of harvesting, picking, hand-
ling, sizing, grading and record keeping.

. Take trips to study store houses under construction or when

in use, Draw their plaus and wake estimates of cost for
material aud labor. Visit cold-storage plants it possible.

Study operations at shipping points; grading, classilying, vu-
ricties, swnimer cars, winter carg, cooperative endeavors,
record keeping, erediling.

Il any kind of manufacturing plant using potatoes Is near
visit that and study wethods, products and by-products,

Visit large retail aud wholesale markets. Study good and
bad handling, diseases, containers, grades, sizes, vurieties,
prices, Secure specimens and compare in knife tests:
smooth to pare thin, flesh white or true to type, sound
and rather dry, not hollow, cortical layer thick, central
areas small, ot watery,
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APPENDIX

Nanie of variely

hovnn ante
Acotoe (Walker's). ... ...,

ArOIM.siytcii i
Admirol Toote. ..........
Advaneer Viek's Bacly. ..

Albing (Enrly Albino,
Lacly huh' -'\Il:mv)
Alpha.. .

American Giant (Aroestook
W, nn«h:r)
Am. Wonder, , .
Argustaak Penut
Habbitt
Rudger State

Kanner (Livingston's Buns
ner)

Ranner.. .. ..

Beauty (J3rownell's Seauty)
Biaaty o thuarom, E‘Ailc"
Behet Bty

Bill Nye. ..

Rlight Proof
Nlightless, (Late B

Rlightless Wounder.. .

Blue Victor ., . ..,
Blush  (Hura! Rlush, Ne
Blush)

Granp
nulnhl'r

ten

Ey. qunnee X EBrowoells!

Ise;;n,y "of Ilebron X \hmg:e; 1902

=

‘seedlmg of Late Meaoty ni
Enrly ()hm X Enowfnke
Early Rane X Sehee

Rsndhnp. of Jyal 9 Uralm!

Early Rosc ¥ Whit= Pench-
)
Seedling of Garaet Chili

nre of Hewaty of [Tehiron, Farly

Herdling of Beauty of [ch-
n

.

n,
.

re,

ut,
BL.

ul,
e,

st.

Farm
of tuber

’S\u'fare
ol tuber

s,

£,

g,

m,

Reference

Vaughan'a 1405 Cat.

Ot ‘w‘llml] & ( o's Cat.
1!504. 3

RY. vl 35, p.830,1896

5. I‘)‘ Woolrull & Sony” Cut.

. H. Viek's Cut. 1803, p. 6

hm:‘l'l & Co's Heedi Cat. 1895,

i J\. Dhsu&Son! Cire. 1875

B. I\. B]lss & Sony' Pot, Cat,
V lck ] }":’rul C‘ultle 1%92, 64
R.N. Y,

Tuhnamn.s (at. {
Vunghan's Seed O

p- 26
T\\'mp‘lnn s Seeit Cat. 1893,
. Inrzl & Sony’ Cal. 18¥K,

p- 2

B. K. Bliss & &ony' Pot. Cat,
18734, . 4

Gregory'a Cat, 187!

Bliss & Nons” Cat, I p.%

F. Ford's Cat. 1852, 13

New bng]nnd Homesleun!

!h".!l.

A,“ I.H.mzston s Cal, 3891,
11
R. f\'. Y. vol, 231, 1895

Smith Broa. Sced Co'e, Cat.

117, p. 10
R.N. 1, 44+ 10, 18%

LN YL vl p. 56
“F. Ford d: Sons \“N‘d Cat.
1883, . 15




List of varictics of potaioes, giving characteristics, groups, origin, and reference for cackh,

5 =, & Sl 5 ].5= =
) ) 2 Ss5| £ Le“’;" E8 |82% B
Name of variety £EE Pacentage 223 @ |28 i 53 |& EE il Reference
S ] T oy
CE Ao % |2%0 M3 |338 SR
_—|— S Cl_ *
Baves {(Eacly Boyee! |6 1597 | e m, yl-0 [ em m .Otl" w, |R. N, Y, vol 53, jp, 490, 1504
ol
Brownell's Best Seedling of Excelsing LASZ | m.-v.| st. ol ¥l sh. | w. | w. |B. K. Blisg & Svns’ Pot. Cat,
3 1582, p, B
Burbank's Seedling - 7 &eedling of Farly Rase ING (el | at. | ler. | em. | sh. W, w. [T H, G’:@gnry'e Cat. 1876,
| ]
Curmun No. 1 8 1594 . ut. ri]u;_ sm. | sh, w. w. |[R. N, Y, vol. 50: 756, 1EO1
1 oh.-|
Curtrun No, 3 2 1895, L 8t r.btn sm. | e, |erow| ®. [ AL Thorburn's Cayr. 1883,
nh. p 10,
- - B . ¢, |Ford &Sons' Cat. 1887, p. 16
Ol e, ISET| e | st [oboa mm. | she | WS i hears Cat. 1857, p. 16

Chieago Market . . 5 |Burly Goodrith XTacly Rose| 1870 [ ¢ . st | o io| am. | sh. | - { w. \'!cks Floral Guide, 1850,

Clark’s No, 1., ¢ seedf;’,‘.ﬁ of Early Rosze ¢ ook ::;‘J':'-‘i: B. hslm;:” & Sane’ Pot. Cat.
Clyde. . ... 5 g .\'orfgt\’s; XGreen Mountain | 1908 [ m.-l, st 4\.-.s|. am. | sh, . w. !I{CI .lolm.wn s leieer, 3-21,
Columbus @ 1893 | m-e. [ &t | Lo, | 8o, [ sh, ¥. l"’lf(] & Sens’ Cat, 1393,
Country Gentleman o 1806 | m.-). |m.-st.| obn | em. | sh. bﬁlcu:.!? w. |G, }‘é!] IJefrITd Co's. Cat.
Dakota Red. ... 1883 | L | st | ler oot | w l!!ram Sibley & Co's. Cat,
Dakuta ‘-'«:dlmz I8KRE |1 al, | ob. {am. | sh. | p w, Deluno rnlvs .Cat, 1590, p. 13
Dearborn 10 1912 wm. | sl [nly.e) n. ah. [bo-w., w. \nuzh-nu Seed Cet. 1012,
Delaware, § |Enrly Rose X Excelaior ) EECRNAREN 1. fnd n m. | owe w | J :I (.regnry s sewl Cat,

1

Esrly 1tuevest 1502 e o]. 1.to| sho | owe G lb‘-';" Jerrem! Co'v. Cat.
: -t i

Eatly llarvest , . G |Recdling of White Elephant !m.-e. 0. ta | cr;iw. '\loorea “Rimone’ Cat. 1007,

and p. p. 4
Eerly Maine, , .. 4 |Secdling vt Early Rose 1554 e at. |cplta sh, | d-f, |nealy IR, N Y. vol. 43: 704, 1564
eunshp) white
Farly Manistee . |E. F. Ihbble’s Cot. 1404

4:2 Seedling of Early Roae (1904 m=e.| 8t. T.tuo. ah. | l-p. | w
{Lmp. Manistee) i |

%t
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Early Market., ..
Early MayHower .

Early Michigun . .
Early Norther...
Enrly Qliv
Eardy Hose,
Empire State

Enormoua {
Eurcka .

(Bro
Fureky.
Eureks

(E

Fveritt.

Lxcelsior .

TFal

Snowfake X Peachblow
1877

Seedling of Eacly Roae
Secdlm(, of Early 1lose
eeglu‘ng of Garset Chili
Heen!l.:r‘\g of White Elephant
Qtnt:gl Maine X White Star|

Excelsior X White Jeach-|
blow, 1571

Sport of Eacly Morn, 1895 :

!

Seailling of State of Maine

{Early I iar)

Extra Early .
(Burpee's Fx. Lnrlw)
Fnrrm-‘r (I‘urrm:f I!ueunn}
Fillbxsket

laurball
(Johnaon's l-'l.mrhnll,\
Caroet Clili,

Giem of Aroostook ., . .....

Guld Coin...ovinniinaa.
Goldet Rusact

@

—

6
8

7-2 Seedlivg of Eurly Obio

Isicedling of silver Tip, 1535

dling of Early Chio |
Reedling of Early Rosa

Snowball X Quick Crop

Seedling of Rough Purple|
Thili
Recdling uf New Quern, 1392

1589
1883
1595
1392
L5875
1587
1655
1875
18491
19H

1868

1m89

1553

1357
1593
1903
1911

ex.#,

CX -t
1t
.

e

m.




B8t.

aly.r.
sh:vob.

rtoo.
nly..t

sh-ob,

am.

an.

BN,

v. | nected

o,
&b,
ah.
sh.
sh.

sb.
sh.
sh.

&b,

sh.

\‘lck; Floral Guide 1589,
lt, \l. Y. vol.42: 177, 1582
[EAN Illmmoml teed Co's,
Cat, 1507, p. 2
. W 1‘. Jonard Co's. Cat.
'1893,
J. J. I; (x!wmys Cat. 1875,
thso&bons Coal. 1849,

IR, N. Yoovol, 413 2085, 1855

Cu’l;. & €. Geaot, vol, 39; 55,
I, l'tlml & Sona' Cat. 1801,

\V A Buarpee’s Forme Ao,
1901, p. 20
I l‘onl & Song” Cat, 1539,

g 1i. Gregory'a Cat, 1568,

b. 2

Young & {Ialsteds® Cat. 1905,
cover paxo

Alston's Cut, iN2, p. 7

Burpee’s Aat, 1589, p, 97

J. L. Chiid'y Cat, 1911
Howe's Pot. Manual 1588
Moore & Simony” Cat, 1906,

. 41
W, l(..\IaulesC:( 1591, p. 61
Johnson Seed Ca'y. Pat, Cat

ColunhypGum. wvol, 22, 155,

G. W, P, Jerrard Ca's. Cat,
1883, p. 2

W. A Hurpee's Faon Ann,
l'lt)& 5. 20421}

L. L. Olds Seed Co's. Cat.
L2, p. 29

X1IANIdAV
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Lasi of varielies of _uoi‘a{oes gmmg characteristics, qrmmv origin, and rcference for ench,

S48 2
Name of variety Parentase E._.'ﬁ é
A3 &
GCreat Divide .0 o00v-n0us q F.mrhu Ohio % Californinl 1391 | m..l
15887
Green Mountoin ..., 5 |Dunmnre X Excelsior, LR7E 1853 | m -L
Green Mountaio Je, - ..., ‘ 5 aeuégux of Green Mountaiv 1.
1
Harbinger ............... 4 Xeedlliog of New Queen 1S58 | 1SN1 ™,
Heav wﬂght ...... 1.
(Everitt's Hmwy“elg]xt‘
lienvyu.elx‘x g 1,
(&)
Hoosler..... . ... ... 6 |Seedbing of Reauty of Hebe 1804 "mier,
(Not syn ‘of \Ic(.m-mmk] ron 5
[rish Cabhbler. | 1 [Sport of Early Rase (aboutt ¢
IR7G
Jersey Peachblaw ., 11 1Secidling of Western Red or 1
{OHd Jersey Pﬂnrl-binu) . {‘henanga, 1550
Janes Pink-Eyed Seedling. . 1912 1
LETT16 060 0960 0990 6O COS0 1886 [ m.
Tune ann,_ ............. Seedling of Fureka, 1854 [
(Cenine’s fone ing) !
Keeper {{rainc’s l\amer] Seedling of Vurcka, 188F i m.
Keystone. . ... .......... , [Reedling of (‘arman \o 1001 'm.-l,
Klondike.............. .1 2 [Seedlingof R.N.Y. N 1898
Knowles . m.
(Knowle' -nl.!\g ("m]\pe o
LateObio. ............. . L
Lec's Favorite. .. . ....... 3 Seedling of Karly Rase 1883 e,
Lightning . . o T Early ldent < Ewrly Ohio| 1902 ¢x.-e,
{Crine’s Lightning] and Early Roae (2}
McCormick (Late Floosier, 1882| vl
Lookout Mounain}. ., . I

sl.

st
ur.

at.
sl

L.

ob,
uv,-al,
ob.. £o)
L
¢el.re.
r IO
ab,
ob.

cyl.to
ob,
ob,

rob,

Surface:—

EL
Wi

1.

sro,

BN,

T,
andp.
or.-w,

er.

3

W.

Reference

w, A llum”o Farm Aob.
15)4 p- 30-31

R b vnl 43: 729, 1xnd

Iuh:‘\mn eed Co's Pot. Cat.

11, 0.5
R N.¥. vol. 49: 130, 1890
J. A, Cwnu's "Hpec, Cot.

1866, p. 1
- B. Mill's Cat. 1902, p. 32

“Inéllnglon Seed Co's. Cat.
Gregory's Car. 1899, p. 4

Co‘umry Gent. vol. 26: 3{3,

5

1. Jones Seed Ca'a. Cat,
0 p 32

L. T OUl's Cat, 1807, 1. §

Tord & Soc

"' Hurbinger
I Iord & ans Cat, 1487,

nl.. 1887, . iT

A5 almhan 3 Cat. 19it,
Ki-Ote Seed Co's, Cat. l'lm

J.J. 1. Gregory's Cat. 1Mis,
.
1 J }!; Cregory's Cat. 1880,
(0N ]-orrl Serd Co's. Cutb. 1883,
p. 13-14
Jos. Harris Cos Rural Ana,
NN, Y. val. 44 175, 1885

SSF
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Magyie Murphy
iGfueet nf the Weat)
Magnum Honum

Mammoth Pearl, ... ....,
Moaney-dlnker, s ooviiiann
New Queen. . covvaiay.-

Noroton Reaguty. ...
(Ciick Lunchy
LA SR o caaeca 00000

Nosal..coviieaan.

Ohio Jubior.....oceoo, s

Orange (Wall's Orange). ..

Pan Amietican. ..o ioauaes
Pan American .

Feachblow,.
(Extra I arly I’enrhb]au)
Penchblow . 500
{Purfect Pcafhh)ow)
Penchblow
CThorburn's New White
Peachblaw)
Pearl (Peerless) o ovusnnn.

Peorl of Cannan Valley ...
Peerless, (J3reace’s No, ). ..
Peopit's, covatrirenn.,,
Pingrev. . ... ..
Potentate. . .ooiiaan.
Pride of Multnomeh. ......

»

-

Seadling of Wall's Urange

5eedlms of Beauty of Heb-

Ilarl) Reee X DBeauty of
Iebron, 1

893,
‘wedlms of Old White Peach-

blo
Lsrl) Ohiv X Mammoth|
Pearl

[Feedling of Larly Ohio 1331

Early Yermont X White

Ceachblow
Seedling of Exeeluior
fupposed to be sport of Blue
Victor

ieedmu{ of Garnot Chili

\lmncaols Seedling X
Peucl of Savoy

Seedling of Cr(\q Mountain
1591

1893 1.

e,

1879 .

el

1884 €.

.-l

1904 1 e

191! 1

LISRT [ k.

a2 L

ex-e.

i,

1881 |ex—e.

L

s el
1903

1870 | -l

1500 | m-l.

=

lc.

14900 m-l



wt,
at.
At.

at.

at.

n.

8t

at.

at.

at

st

N

8L

B

sk,

er.-W,|

{and
car,
bufl

s
nES

org.

W,

Vick's Floral Guide 1893,
. 15

F}.’Forfl's Cat, 1882, p. 14

5. K. Blias & Rons” Pot.
Cat. 1881, p. 15

E. F. lelﬂes Seed Cal.

1805, p.
J. 1 HL Grtuor)’ s Cat. 1889,

i Ju;msun Co's. Seed Paot,

Car, 1905, p. 12
M. Thorburn & Ca's.
Cat 19035, p. §
. IN.Yovol 'IJ 250, 1584
Wernich Seed Co'a. Cat,
1011, 43
L L. OIdEs Cat. 1891, p. 1
ks llomlf..uzde 1587,

u?l, & Cuunr. Geaut, vol AT:

231, 18R,

C. 5 Ilaphn 3 Cat. 19H.p.IR

Jos. grns Ca's, Cat. 1915,
p. 41

R. K, Rlisa & Sang” Cac.1881
n G

Nendemon & Co'a. Cat

1, P 16
J. M. Thorburn & Co's.
Cat. 1897, p. 10

Farmer Seed Co’y, Cat.
1106, D

. K BIlms & Soms” Cat.
1570, b.

F. Ford & Song" Cat, 1590,

N nrr,hqrup King & Ca'a. Cat.

S50, p 13
Portland Seed Cao'a. Cat.
1009, p. 56

NIANMAdV
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List of varieties of po!u(oc:;, giving characleristics, groups, erigin, and reference for each.

Nanwe of varioty

Prosperity, ... .. PRAFIN
Puriten Enely, ........
Puritan Late....... ...
(!\.lii;:k Luach (\momn

faul }I o
Rural New Yarker 2

iCarman No. 2).

fusset Rurbank {Netted
Gem, C'al. Russet)

R lBQP' RuraiiLate Petuqk y

ibble's Rusasel) .

T T Foosoooon i

Seneca Beauly .. o.ovvuen.

Silver 8kin. .. ....
Sir Walter Raleigh

Koow. .. ..
Suowfiske. . ..

Speuldiok No. 4.
Star of the Bast. ..

Gruup

I'arentape

Nupiber

|
|
|

Seedling of Gainer Chili,
1a61

@

Srrd]i::g of FEarly Sunrisel

-eerlhnk of Reauty of Heb-
Ton, 1852
Spart of Farly Puritno, 144

T-dSeppoged to be & Sport of
ur

5.2

5-2

LEarly Foge X White Peach-|
ow
9 |Seedliog . N¥. Y. Na. 2

2 [Seediing of Peacliliow, 1590] 1

Fnrly Rore X White peach-
| blow, 1369

G‘h Dewey X Johnson's Na. 1

L
1868 | o,
L

1888 [ e
1897 [ Wl
M5 | ex-.e.
1389 [ L
m.-l

I

i

1835 | gl
1840 | m.-e.
1847 1
o
1873 [
|mu5 =

Vines:—

R
HEEE
g| &
| = 17
e
at ab.
m. |ob, sl
i
st. 'g-ale| sm.
L PR P 1T
ov
BL. | | s
ay.
m. %
st. 'r.ta | sm.
1 ab.
st. elongf n.
t eyl
'
s 'eoto| o
ob.
L[ M
st | L-ov.[ we
at. e ko am.
| _oh
el r. ta| sm.
ob.
gt. , oh. | em.
m. elong.| sm.
ov.
. | ob,
st ab.

r.

Cr.ew.

.
'}

L p.

w.
w.

Reference

Cat.
24

Portland :ced Co's,

. val,

00 muo
F. W, Bolgiano's Cat. 1902
34

Headerson'e Cat. 1880, p. 3
Peter Henderson & Ca's Crl,
1892, p.

Burpees Farm Anp,

TKovburn& Cos Car,

1359. P b)

Farmers' Seed Cn'a. Cat,
1508, p. 34

Hnulmoud Sced Co's. Cal

E. F. glbi)les Farm Seal
Cat, 1012, p. 4

A, Wiz‘,ivingstou'a Cat. 1890,
B Disss & Sons” Cat, 1681

.7 Jiendenson's Cat. 1597,
P

n. K. DBliss & Sons' Cat. 1874,

Rass Broa!' Cat, 1904, p

24
Johnsgn 'w Seed Pot. Cai. 1905
Pl

06F
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I
State of Maoine, ., ........| 82 Early Vermont X Tecrless| 1584 | m, | =at.

Surprise (Early Surprise) 1 1902 e at.
7 1 74T AP | Svedliog of Beaury of Heb-| 1886 | s ut.
1om

Triumph  (Bliss Triuruph,| 2 |Peerlcss X Carly Rose..... 1878 | ex-e.[ m
Red I3lise)..

Tnele Sam ., 8 ol | -

Vierar (Farly Vietor) ' 1902 e L.

White Plephant (Late 6 |Garpet Chili X White 1831 m. | st.
Reauty lebren) ...... .. Teachblow

wWhite Ilarveal {Gurpey's| 8 m &t.
White Harvest). .......

White Mammoth {Whiton's| § |Scedliog Old Peachblaw 1900 [ L Bt.
White Mammoth).. .. ..

White Ohio  (New White| 5 |Sport of Carly Ohio, 1802 m-e | st
({hio, Red River, White]
HEw L0000 00 0000 00 00d

White Roee. . - whol [ st

White Star. e caveeenasea] 7 X White Feach-| 1581 [m.-e.| st.

Exrcelvior
blow

World's Wonder.........| 9 |Scodling Carman No. 3, 1898|

elong,
ol

ob. to|
eyl.
.

ub,
ob.-l
oh.-E.

ob.

av.

oh.

3

D. Landreth & Soupe' Cat.
1884, p. 5.
R.N.Y. vol. 42: 715, 1833
G, W, P, Jerrard & Ca's. Cat.
1908, p. 2
J. M, Tﬁolbum & Co's. Cat.
1356, p. 32
B K, Blixs & Suns' Cat. 1874,
p. 18
Peter gicudqifson&Co's. Cat.
. p.
VM&? Garden & Fl. Guide,
903, 3.
J. Al Tlnorbum & Cn's Cat.
1881, p. 30
Gurney ge«l & Nursery Co's.
Cat. 1912, p. 65
H. Philipp's Sced Co. Cat.

I
\‘isl;’p Flocal Guide, 18496, p.

F. Ford's Cut, 1581, n. 13
B. II;"' 1lisg & Sone” Pot. Cat,

» e

0. K. Seed Store Car. 1910,
| n-9

Key to nblirevialions: Season—e, varly; ex, extra; ], Jate; m, racdium; v, very.

Yinca—m, medium; st, strung. L

Form of Tuber—brd. broad; cy. ¢yl, eylindrical: el, elong, elongated: {, Bat; h-s,

srett; o, rosnd; sh. sht. short; shp, shape; sim, sionlac; el elightly.

Swiace of Tuber—m. medium; o, netted; v, rough; am, smooth.

Eyes—d, deep: m. medium; ek, shallow.

Color of Skin—h, buff; bk, brick: be, bright;
vr reddish; rus, russeted; s-c, straw ralar:

Color of Flesh—cr, creamy; y, yellow: s, while.

alighitly; tye, tinge; w, white,

heart-shaped; |, long; nly, neariy: ob, obhlang: 6, ov, oval; par,

ar, carmine; e, colur; ery rreamy; d, dark; [, flesh; ), light; org, orange; p, pink: pr, purple; r, reld

XIANMIIY
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192 APPENDIX

Yearlyand average uereage and production by States for the years 1915 to 1919 tnclusire®

Farm
Avernga &
State Year Acres bTxg!t;:lls bu. per ]::..:tl?“

acre  1'Dee. 1

1915 | 333,000 | 22,010,000 G2, (8§ 82

1916 | 320,000 | 22,400,000 | 70. | 1.38
New York...ooooeriienan.. 1917 | 4000000 | 38,600,000 | 95 | 130
1918 | 380,000 | 37,240000 | 9s. | 1.22
1919 | 363,000 | 39,567,000 | 100, | 1.45

AVELUER, v e arae e 363,600 | 31,843,400 | $7.6

1015 | 285,000 | 30,210,000 | 106. 49
1916 | 280,000 | 16,500,000 60. 1.30

Mignesotite. .o voaa. o 1917 | 300,000 | 33,600,000 | 112. .81
1918 | 312,000 | 32,760,000 | 105. .75
1919 | 300,000 | 26,100,000 87, 1.53

AVerage. . ... o i 205,400 | 27,894,000 94.4

1915 | 208,000 | 25,626,000 87, .45
191G | 290,000 13,630,000 47. 147
Wiseorstn, . ooce oo e 1917 | 407,600 | 34,908000 | 114. o)
1918 | 304,000 | 33,440,000 | 110. .80
1918 | 300,000 | 28,200,000 94, 1.40

Average. ... ... ... 249,800 | 27,238,000 90.9

1915 20,045,000 59. 56

1916 | 320, 15,360,000 48, 1.60
Michigan.. .. ... 1917 | 378,000 | 35,910 000 &3, 105

1018 | 340,000 | 28,560,000 84, .84

1019 | 326,000 | 28,638,000 BS. 133
Average. ... ... 343,800 | 25,892,000 73.3

1615 | 142,000 | 25,418,000 170. 7

1916 ) 125,000 | 25,500,000 | 204. 1.42
Maine.............oeiae.. 1917 [ 150,000 | 18,750,000 | 125. 1.30

1918 | 112,000 | 22,400,000 | 200. 1.20
1919 | 102,000 | 24,480,000 | 240. 1.40

Average. ... ool 126,200 | 23,309,600 | 1847

1915 | 280,000 | 20,160,000 72. e

1916 { 272,000 | 19,040,000 70. 1.48
Tennsylvania...... ......... 1017 | 321 000 | 29,532,000 92 135
1918 | 275,000 | 22000 000 SO, 1.51
1919 | 254,000 | 25,400,000 | 100. | 1.54

AVOEAEC, oo 280,400 | 23,226,000 828

* The dlata in this table were tuken from the December (1916 and 1919} Monthly Crup Re-
part of the Nureau af Crop Lstimates of the U, S. Department af Agzriculture. These data do
nut in all capes coincide with thase given in the Department Yearbook, as they represent re-
viseil ¢atiniates based on nicre conpilete information,



APPENDIX 493

| . | Total |‘\\cmuu | ::’tf;’
State Year Aeres Ruitels l;‘ |e|l'| | per bu.

Dec. 1

1915 | 140,006 | 17,500,000 | 125. |$ .61
1916 | 125,000 | 16,250,000 | 130. 1.37
Virginis, ... ..o ouoa e o. 1917 | 175,000 | 17,325,000 9y, 1.25
1918 | 135,000 | 12,690,000 94, 1.20
1919 | 121,000 | 11,495,000 93. L57

AT AN oo 138,200 | 15,052,000 | 108.1

1915 78,000 | 10,140,000 | 130.
1916 75,000 IO,u. 5000 | I41.

—
~1Eo e =
—SC ot

1917 | 105,000 5,225,000 | 145
Galifornia. . - .. J0aehee: - . .. 1918 9(),(00 12 57() OO0 143,
1919 | 88,000 | 11,352,000 | 120.
AVERIES. . o vii i 87,200 | 12,032,400 | 137.0
93 | 153,000 [ 12,546,000 2. 70
X 1916 | 140,000 6,300,000 15, 1.82
COhio. .. ..vivivvneenan | 1917 | 160,000 | 16,000,000 | 100. 1.13
1918 | 160,000 | 11,040,000 65). 1.50
1919 | 150,000 4,300,000 2. 1.92
A eragCO U 152,600 | 11,037,200 72.3
1615 | 93,000 | 12,090,000 | 130, 75
X 1016 | 85,000 | 10,370,006 | 122 1.55
NewJersey .. ..............] 1817 | 98000 | 11,172,000 | 114 141
1918 | 117,000 10,764,000 52, 1.70
1018 | 110,000 { 10,560,000 95, 1.69

Avermge. .. ... .. ... 100,600 | 10,991,200 | 1082

1915 | 126,000 13,860,000 110. .09

1916 | 125000 | 7.250000 | 58 | 170

TNOES -+ evveeeeneeee oo 1017 | 150'000 | 13300000 | 90. | 152
1948 | 160,000 11,520,000 72 1.48
1019 | 155,000 | S060,000 | 52

Average. ... L 143,200 | 10,838,000 T
1915 53.000 7,155,000

- 1
. 1916 | 50,000 6,900,000 | 138.
Colorado. ................. 1917 K000 1 12,800,000 | 160. 91
160.
I

1918 | 99000 | 15840000
1919 | 92,000 | 11,040,000

AVEIREC. oo e 74800 | 10,747,000 ' 143.7
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- T | - Farm
o | Total Aversge | R
State Y TA . pe PEXS
State car CICE bushela Dl:u:rr:: T pl")‘;cb‘i
1915 1 110,000 11,550,000 105. § 42
1916 | 105,000 7,465,000 73 1.50
Sebimpha. .. Lo weocdalie sy 1917 ' 147,000 12,495,000 85. 1.07
1918 | F2L,000 1,406,000 80, 1.18
1919 | 115,000 6,425,000 53. 1.90
R o e 5o o0 0000 b 110,600 | 9688200 | SLO
1915 1 120,000 12,600,000 | 105, 54
1916 : 115,000 4,830,000 42, 1.73
0¥ 00 000666000090 66 66 060 1z | 138,000 13,110,080 95. 1.31
1618 128,004 9,216,000 72 1.33
1919 | 115,000 4,945,000 43. 1.92
AVErage. .. .. ooiiiiieiia. 123,200 8,940,200 72.5
1915 61,000 8,235,000 | 135. 53
1916 60,000 9,400,000 | 165, .08
Washington. . ... .......... 1917 79,000 9,875,000 | 125. 92
1918 63,000 8,316,000 | 132. 1.01
1910 | 38,000 | 7,250,000 | 125, | 1.45
AVOTAEC. i it ot 64,200 8,715,200 | 125.8
1915 90,000 §,820, 98, .60
15816 01,000 5,460,000 60. 1.80
Missouri.............c....| 1917 | 109,000 9,483,000 ST, 1.37
1918 | 114,000 6,504, b1, 1.53
1919 | 110,000 8,250,000 75. 1.84
AVeTage, - ..ol 102,800 i 7,793,400 758
1915 | 80,000 ( 7,200,000 | 90. Al
1916 75,000 ; 6,975,000 93. 1.15
North Dakota...............| 1917 90,000 3,870,000 43. 1.30
1918 92,000 0,108,000 99, 73
1910 | 60,000 | 5670000 | &3 | 1.60
Averape. ... ... . 85,400 6,564,600 6.9
1915 68,000 7,820,000 | 115. .35
1916 635,000 4,290,000 66, 1.37
South Dakota.. ............ 1917 K0,000 7,200,000 00, 1.11
1918 95,000 8,645,000 91. 83
1019 | 90,000 | 4500000 | 50. | 1.60
AVEIARe. . o 79,600 6,491,000 81.5




AFPENDIX 495
— ==
Farm
) Total Average .
State Year Acrey bLzl:h’ bl.'la."r‘::r Jé’{;ﬁi‘
1915 75,000 7,125 000 95, $ .50
1914 74,000 3,256,000 44, 177
Indiana. ..................|] 1917 92,000 8,464,000 492, 1.39
1518 | 108,000 8,640,000 80, 1.35
1919 | 100,000 4,400,000 44, 1.95
Average. .. .. o §8,800 (3,377,000 71.0
1915 48,000 5,520,000 1150 .60
1916 55,000 8,250,000 150. .00
Oregon.. ....ocoouvnvin., 117 73,000 8,100,000 108, 80
1918 | 50000 3500,000 | 110. 1.00
1919 45,000 4,230,000 o4, 1.50
Average. o 54,600 6,320,000 | 115.8
- 1815 [' 51,000 6,426,000 126. 55
‘1916 49,000 4,116,000 84, 1,42
Kentuwcky. ................| 1917 | 70,000 720, 06, 140
1918 75,000 5,625,000 75. 1.5
1919 72,000 5,010,000 70. 2,10
Average, ... ... . ... ... 63,400 5,585,400 £8.1
1913 [ 50,000 5,850,000 | 117. 63
1916 | 48,000 4,224,000 RS, 1.58
West Virginia..............[ 1917 [ 55,000 6,325,000 | 115 132
1918 55,040 4,785,000 87, 1.60
19i9 57,000 5,130,000 90, 1.75
AVETAER. . ot ivvnnnnninnnns 53,000 5,262,800 9.3
1915 [ 39,000 6,04»’),000 155. 50
1916 | 39.000 4,875.000 | 125. 1.20
Montana. ................ 1017 | 57,000 5,415 000 95 102
1918 L O00) 6,730,000 | 135 .80
1919 | 47,000 2,820,000 G0. 1.60
Average. . _........ ... ... 46,400 5,181,000 | 1i1.7
1915 | 25,000 3,500,000 [ 125 56
1916 27,000 4,050,000 | 150, 1.27
Idsho. .............coo... [ 1917 [ 39, G,084,000 | 136. 79
1918 | 34,000 | 6,200,000 | 185 .81
1019 | 36,000 5,400,000 | 150. 1.51
Average, ... ... .. 32,8()0 5.004.800) | 1544
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Farm
_ . Pota Averawe :
Hlufu | Yenr Avics bu:]‘m’!s bu:‘.cr:é«r p!"::lf:l
| ee, L
1915 71,006 1,503,000 33, .74
1416 T0,000 4,970,000 7. 1.65
Kansas... ... ... ... 1917 78000 -H%U(JU 57 152
1018 &0,000 1,240,000 53, 1.44
1018 [ 48,000 3,1 53,000 76, 1.90
AVEraZe . L. 73,400 4,943,400 673
1915 41,000 4,208,000 7. A2
1916 -IJ.UUU 4,06‘),000 95. 1.33
Maeyland. ... ... ... ... 1817 | 60,000 6,000,000 | 100 119
1918 3,000 4,240,000 80, 1.20
1919 43,000 5,170,000 G4, 1.30
Averuge. .............. .. .. S1,000 4,752,600
- 1915 | 35000 | 3,150,000 3
1916 34,000 3,230,000 1.0
North Carolina... ... ......[ 1817 | 50,000 1,500,000 143
1918 | 65,000 $.175,000 1.35
1919 | 58,000 4,930,000 1.63
Average, ... ... .. ... 48,400 4,397,000
1915 36,000 3,168,000 83, 63
1916 , 2,942,000 82. 1.49
Tennessee..................| 1917 52,000 4,558,000 M. 1.26
1913 | 50000 | 2.500,000 | 70. | 1.5
1919 {48,000 3,120,000 G, 172
A»emu .................... 44,400 3,525,600 794
1915 | 26,000 | 3120000 | 120. | 0%
1916 25,000 2,275,000 91. 1.75
Mussaehusetts, ..o, ., 1517 33,000 4,3!0,000 115. 173
1918 | 34,000 4,522,000 [ 134, 170
1019 [ 33,000 2,970,000 b 1.90
Aversge, .. ... . ... 31,200 3.451,400 110.6
1915 (17,000 2,550,000 | 150, Ki)l
" . 1916 18,000 .’,:l 40,000 130. 1.28
Wyoming.. .. ... ... ..... 1917 | 32,000 2960000 | 155 104
1918 3, 4,500.000 150, 83
1919 | 33,000 2,640,000 B0. 1.90
\verage. ...l 26,000 3.395,000 | 130.7




APPENDIX 497
_ . Taa  Avewss e
Htate Year Acres bushels .‘:;r;éur ll')ztb';
14915 20,000 2,500,000 123 $ .63
1916 20,000 3,600,000 180. 1.30
L I 0 BB a 0588 0800 o o 17 23,000 4,347,000 189, 78
1818 20,000 3,600,000 180, Ntr
19149 17,000 'Z ,397, 000 141. 1.37

AT o R G5 50 00 0090 00 26,000 4,288,800 | 1644
1915 24,000 2,592,000 108. .8l
1916 23,600 2,576,000 | 112, 1.39
Vermont, ...........0.0..-.| 1917 30, 000 3,000,000} 100. 1.40
1913 23, UG 3,640,000 | 130. 1.38
1919 21 N0 3,123, 125. 157

AVETREE. . e 26,000 2,986,600 | 114.9
1915 20,000 1,660,000 80, R H
1916 | 20,000 | 1500000 | 90. | 1.69
Alsbama.. ............... .. 1917 41,000 2,952,000 72 1.82
1918 51,000 4,800,000 80. 1.81
1919 44,000 J,.)ZO 000 S 2.15

AVETARE. .. .o an s 37,000 2 ‘1'44 4(](] 79.3
1915 | 42,000 | 2720000 | 635 | 105
1916 40,000 2,000,000 50. 1.90
TOXUS. o oo ce e 1917 46,000 2,760,000 60, 210
1918 60,000 3,300,000 a5, 2.00
116 0 52,000 3,796,000 T 2.10

ASTETTR - J00EE- o JO00000EES . 15,000 2,01‘.',200 (Y
1915 28,000 2,020,000 90. LT
1916 25,000 I f“2; Ou0 63, 1.0}
Arkansas.,................| 1017 40,000 30%0 000 R0, 157
1018 48,000 2 400 000 50, 1.84
1919 41,000 3.3, 1000 81. 2465

Average. ..o oo 37,000 2,700,200 2.1
1915 35,000 2,975,000 85, 54
1916 31,000 1,802,000 53. 1.93
Oklahoma. .. .ev v eev.. .| 1917 | 36,000 2,484 000 GY. 1.80
1918 50,000 1,700,000 J4. 1.95
1919 44,000 3 520,000 8. 2045

AVERSEC. oo v T 30800 2400200 | G627

32
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| — Farm
. Averpage z

Ntate Year Avres b::}‘::;s :.ﬂger ‘g'z:ﬁ:i
1915 24,000 2,280,00¢ ) $ .96
1916 22,000 2,060,000 05, 1.75
Connectient. ... ........... 1917 | 27,000 2,970,000 | 110, 1,64
1918 26,000 2,373,000 L 1.65
1919 ; 24,000 | 1,680,000 | 70. | 195

GSTEETHE 6000060600000006 00 24,100 2,279,000 93.4
T ers | 1s000 | 1520000 [ es [ es
1916 15,000 1,500,000 129, 1.66
New Hampshire. ........... 1917 s 2,354,000 | 107. 1.67
1918 21,000 2,940,000 140. 1.45
1914 20,000 2,400,000 | 120, 1.75

AVETAgE. 18300 | 2,202,500 | 117.2
1915 28,000 1,428,000 5L 05
1916 25,000 1,625,000 65. 1.67
Louigiana, .. .............. 1917 25,000 1,600,000 63. 1.84
1918 55 000 4.345,000 79. 1.50
1919 25,000 1,600,000 64, 2,20

AVOROEE. 31,600 | 2,119,600 | 7.1
1915 13,000 2,236,000 | 172, ]
1916 14,000 2,660,000 | 190. 1,30
Nevada..........ooiun.. 1917 11,000 2,277,000 | 207. 1.20
1918 9,000 1,529,000 | 171, 1.23
1919 6,000 900,000 | 150. 1.50

Average. oLl 10,600 1,922,400 | 1314
1913 12,000 960000 S0, i.15
1916 15,000 1,110,000 74, 2.00
Florida. ., ... ... L 1917 25,000 2,275,000 g1, 2.05
13I8 35,000 3,500,000 100, 2,00
1919 d 1,824,000 76. 2.10

Averapge. ... el 22,200 1,933,800 87.1
1915 11,000 '830,000 80, 1.15
1916 10,000 750,000 73, L75
South Carolina... ...._.....| 1917 20,000 1,920,000 96. 2.10
1918 28,000 2,856,000 | 102, 1.93
1919 27,000 2,295,000 85. 2.00

Average. oo L 19,200 1,740,200 90.6




APPENDIX 499
) | . Totul Averns S':‘sz'é’
State Yenr Acres BasEEla bl;.mser nl';:obli
1915 16,000 1,040,000 63 % .99
1916 15,000 S00,000 60. 1.75
Georgin . . ..o 1917 19,000 1,596,000 84 1.95
1918 | 23,000 1,610,000 70, 1.85
1919 23,000 1,610,000 i 70. 2.17

AVErage, o oiinnr e 19,200 1,351,200 | 70.¢
1915 | 13,000 1,170,000 90. 8t
1916 12,000 780,000 63, 1.60
Mississippi. ..o vevnianoan 1917 [ 15,000 1,170,000 78. 1.68
1918 20,000 1,600,000} ]0. 1.65
1919 18,000 1,530,000 85. 1.85

AVEFARE. .ot vtve e 15,600 1,250,000 80.

1915 | 11,000 | 1,045000  95. 75
1916 10,000 900,000 , 90, 1.25
Delawsre.. ..o ool 1917 13,000 1,235,000 | 95. 1.30
1918 12,000 1,044,000 87, 1.40
1919 11,000 $413,000 83, 1.25

AVOIAge. e e et 11,400 1,027,400 9.1
1915 | 8,000 B00,000) 100. 95
. 1916 8,000 816,000 | 102 1.75
New Mexico. .. ............[ 1917 11,000 1,276,000 | 116. 1.65
1918 ,000 1,000,000 { 100. L60
1914 11,064 . 495,000 13, L40

Average... . ... ... 4,600 877,400 014
1915 5,000 50,000 | 110. 92
1916 5,000 270,000 4. L83
Rhode Island. .. ... .......| 1917 5,000 73, 135. 175
1918 5,000 650,000 | 130, 1.73
1914 5,000 425,000 83, 1.80

AVErsage. «o vt vrer i 5,000 534,000 | 106.8
1315 1,000 953,000 5. 100
X 1916 ,000 115,000 | 115. 1.80
Arzona. .. .ooiiaiiiias 1917 1,000 420,000 | 105. 1.50
1918 5,000 425,000 85, 2,06
1919 5,000 330,000 70. 1.95

ASFIFYE 5oge0m 000000 0000 00 3,200 281,000 87.8
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Canadian potate acreoge; yicld and price per bushel by Provinces for the years
1912-1948 inclusive,

o . . Av.
Provine Year | Acrewce 1““:}“_,”]'[ !;::'ﬂt:":ﬂ é){ntl\;

1912 33,000 6,741,000 | 2064 | £0.26
1913 32,000 4,219,000 | 194.3 28
1914 32,000 6,806,000 | 212.7 24
Prinee Edward islund .. .. ... 1913 aL,000 3,558,000 | 114.8 46
191G 31,000 6,356,000 | 206.0 52
1917 33,000 6,125,000 175.0 75
1918 31,543 5,362,300 | 170.0 G3

1912 | 32,000 | 047,000 | 2086 | 47
1913 32,000 5369000 | 167.8 52
1914 | 32,500 | 7165000 | 230.5 | 49
Nova 8cotitt. .. ovvvnnnnn... 1915 | 34,000 | 4,759,000 [ L2 | .58
1016 34,010 6,435,000 | 201.0 59
17 41,000 7.173,000 | 175.0 02
1918 | 51,250 | 9,942,500 | 194.0 | .04

1912 ] 43,000 7,555,000 | 1746 42
1013 [ 43,500 | 10,620,000 | 244.4 | 44
1914 ¢ 43000 | 10,534,000 | 2390 40
New Brunswick............ 14915 40,000 3,772,000 | 1443 Kt
1916 | 39,000 7488000 | 192.0 R
1017 | 46,000 6,591,000 | 1408 | (.13
1918 57,272 9 ﬂ?,,h(l() 138%.5 1.00

1912 | 116,000 | 15,945,000 | 137.1 35
1913 | 116,000 | 20504, 000 | 176.8 40
1914 | 115,000 | 21 ,.‘~1I 000 | 1887 A2
Quebee... ... olelole - BENETNES oo 1915 | 117,000 ]7,510,000 148.7 55
1916 | 112,000 | 34,672,000 | 131.0 97
1017 | 226,017 | 18,158,000 S0.0 | 1.38
1918 | 26G4,8V1 | 35,036,000 | 147,

1912 [ 158,000 | 22,690,000 143.9 59
19133 [ 152,000 14‘:,1!] i) (J(IO ML .65
1914 [ 154,000 | 25,772,000 1674 A7
Ontario. ., c.ovenivenn....| 1915 | 155,000 1-},3[}2,000 0927 70
1916 | 133,000 8,113,000 61.0 1.28
1917 | 142,000 | 18,981,600 | 133.8 | 1.00
1918 | 166,203 | 20,443,000 | 123.0 | 1.26

1912 | 27,000 { 6,182,000 | 2816 | .33
1913 | 26000 | 5120000 | 196.9 | 36
1914 | 26900 | 3172000 | 1179 | 32
Manitoba. . ... .. ooeyeei.s 1015 | 25000 | 3,104,000 | 100.7 | 54
1916 | 32,000 | 4,709,000 | 1700 [ 6L

117 34400 3,643,000 | 1060 76
1918 45,000 8,323,040 | 185.0 56




APPENDIX a

I'rovioce Yuar Acrenge Total yield Av, b ;;'}-rce

bu. per were | e
1912 31,100 6,552,000 | 209.7 | 8 .40
1913 31,060 5,138,000 | 165.7 A7

1914 30,6000 4,085,000 | 133.5 | 1.05
Suskatchewan., ..., ... ... 1915 | 30,300 4428000 | 146.2 A9
19143 47 000 7,319,000 | 176.0 H2
1917 47,700 9,010,000 | 133.0 85
1918 59,743 6,950,400 | 116.3 96
1912 27,000 5,775,000 I 211.6 39
1913 26,000 4,350,000 [ 167.3 .39
1914 26,300 3,652,000 13849 5
Alberta................... 1915 27,300 5,155,000 | 188 33
1916 28,000 4,753,000 } 177.0 a4

1917 48,017 7,409, 151.5 i

1918 44,247 3,119,400 70.5 LIl
1912 17,000 3,005,000 | 233.2 A9

1913 13 000 3,110,000 | 207.3 Al
1914 14,700 2675000 | 182.0 i}

British Columbin .. ..., ... .. 1913 16,000 3.850,000 | 2473 A5
G 13, 2,802,000 | 180.0 70
19417 15,024 2,502,000 | 166.5 K]

1918 15,013 3,423,000 | 228.0 a7
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duction, S

Aleohol production, 358

Aleaander, O, 1., potaio breeding
work, 388

AMalia analyses, 29
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330
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RBad and geod Bordeanx mixtueres,
326
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372
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83
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Bolley, 1. L., seil sanitation, 38
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Briges wnd sShantz, moislure reqnire-
ments, 20
Brine system of refrigeration, 237
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tion, A0
British puhto Tireeders, 302
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244}
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Burbnuk group, 458
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BBrerbank’s potatu-hreeding work, 388
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193

Burley, Idulio, potata district, 140
Baeshel cost of storage, ‘.’3‘}
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Butler’s conclustons on avration, 212

INDEX

Thudler's studies on relation of star-
age temperatures ta loss in
{uber weight, 218

Byar's, L. P, celworm, 319

Caleinm arsenate, 337

Caldwetl, Idaho potato district, 149

Califurnin commercial!  production
centres, 152

Calilorniz crop, larvesting of, 152

i Statle’” land distriet, 1

Canada's potato acreage and yiells,
11, 12

Canada’s prndm-tiun by provinees,
11, 500

Curlion Lisnlfid, 304

Carefnl harvesting of crop, 171

Caribou loam s 23

Carman’s potato. )rvntlu work, 389

Cavpenter. C, W, fusaria sp., 247

Carricre’s ohservations on vartation,
416

Canses of poor stands, 69

Cortified sced potatoes, 49

Character of mosaice disease, 278

Chavaceer of storage hubse, 223

Chemnical clements in plants, 27

Chute method of filling storage
honse, 233

Cieea’s observations on ¢he potato,

300

Clark’s potaty-breeding work, 392

Classification  amd  deseription of
varieties, 435

Classification key (Stuarts1, 440

Classification ¢f flowering habits uf
ravietics, 304

Classification of insect and auninal
pests, 280

hsxitication of tuler-bearing suli-
unms, 364

(,'lim:lti(' conditions b
Con, Ma,, 124

Cluyer 'umh';:u 29

{laver -(>(]>, 25

Clusius, Codeseription of 8. (ulere-
s, 371

Color uf stamens of flowers, 307

Colorado  commervial  potato
triets, 143

Colorads constrietion vosts, 239

Coloradeo potato heetle, 241

Commereial fertilizer formule, 32

Lommcéiml fertilizers and their nse,

Aroustauk

dis-
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Commervial production centres in
South, 96

Commereinlly  prepared Bordeaux
powder, 331

Common scaly, 2hH+

Comparison of oue.
planter, 66

Comparizon of secoud erop practices,
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Acme {Farty Mewel, §' 456, 485

Acme (Walker'si, §, 483

Acorn. (85

Sdmiral Foole, 485

Advaneer, Vieks' Harly,

Albine {1 .\11.\' Albivo, e,

Alpha, 4856

American Giand, 8-2, 63, 485

Ameriean Wonder, 7 1, 483

Arcadin, 9-1, 406

Aroostook Beauty. 493

Balbitt, 8-1, 485

Badger \i.ll(‘ 485

Bagner {Livingston's Baaner|, 9-1,
466, 485

Banner, 183

Beauly (Brownelbs

6. 485
3, 485

Beauty 1. (83

B b

Teanty of Helwon ( Barly Boof B,
6, 157, 435

Beauly ‘of Heiron {Impreved 15 af
.y, 6, 457

Heuuty of Hebron
6, 457, 485

Buile, 485

Wwihel ].c'.mh, 81,

Bill Nye, 485

Rishop's de, 81, 403

Blighe Proof, 8 1, 455

{Late B, of 1)),

163, 485

Rlightless  {Late  Biightless), 81,
463, 485
Blightless Worder, 8.1, 465, 453

Blue Vietor, 10-3, 448, 483

Rlgsle (0heal Blush, ete.), 485

Bovee {larly Boveel, 6, 480

Byown Deauty,

Rrownel's Buest, 456

Baveloss (Curney’s Ilu lussi, 81, Htik

Bt Moonse, 12, 471

Burhank {Burbank Seedling), 7-1,
160, 186

Cambridee Tnsset, 7-2, 40

{ar o, 1, 82, 463, 485

Carman No. 3, 9-1_ GG, 4805

Charies Downire { Tdaho Rural), 480

hicaun Market. 5, 486

Ciark's No. l. 4-1, 431, 156

('lyde, 81, 186

Calonel 'nnnla;, 12, 471

Columbus, 6, 457, 156

Conquering ]Imo 12, 471

Cottar, 12, 451

Comntry (:pnﬂmnnn. 6, 437, 436

Crown Jfewell, &, 157

Cuomanings Pride, 12, 471

Dakota Ted, 486G

Dakata Scedling, 434

Dalhousie, 12, 47

Dalwency Argon, 12, il

Talmeney Beanty, 12, A7)

Dalmeney Helinnt. ]2 471

I)nhnmmy Mern, 12, -1;]

Dahmeney legent, 12 471

Dearhorn. 10 1, 468, 380

Delawnre, 8-1, -I[’l 186

Iew Drn1| 3, 148

Doalex’s, 9.1, 466

Doalin, Jult, 9.1, 466

Iichess of Boeclengh, 12, 471

DPuchess of Cornwall, 12, 471

Early Acwe, sre Aenie

Barly Alino. see Alhine

1 The numbers in Black refer to the graup to which they belang.
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.mpnt- \t.ltu 8-2, 463, 487

I.||ormnn~. r\mt]l Ntar), 81, 87
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Fveritt, 487

Invelmnr 437

Exeelsior [ Farly Excelsiori, 5, 487

Earelsior{ Kx. Farly Txe ekmr], 187

Uxtra Barly, 487

Extrn Early Fureka, see Eurcka
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basket

Extra Favly Sanlight, 3, 448

Iixtra Early \mmmlL 4.1, #51

tar, 12, 471

mer [ Facmer Hastings), 81, 463,
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il hieskel, 487

Fillbuxket {Ex. Early Fillhasket),
4.1, 451, 487

Tirst Farly, 1, H3

Flourhall, 1, 445, 187

Frevwen, §-1, 163, (87

tiarnet Clrili, 487
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Golden Rule, 9-2, 4t

Golden Rnral, 9-2, 466

Golden Russet, 7-2, 460, INT

Great Divide, 9-1, 46, 488

OGreen \lmmt.nn 81 463, 48N

Green Alonwntain Jr.. 81 153, 88

Green Mouniain, Lawell" w 8-}, 463,

Huppy Medinm, 1, 445

Harlinger, 6, Iu, 48y

Lart's No, 1, 9-1, HiG

ITastings, see Farmer

Heather Blossom, 12, 471

Fleavyweight {I\mntp
w i«ln,], 188

Meavyweight (Mill's Heavvweight ],

Highlunder. 12, 4846

Honeaye Rose, 2, 448
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470
Trish Cobhler, 1, 445, 488
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blow], 11-1, 470, 483
Jones Pink-Eyed Seedling, 488
doseph, 488
June Eating {Craine's June Eal-
ingi, 488
Jupiar Pride, §, 457
Keepor (Craine’s Keeper), 48K
Keystone, -1, 463, 484
King, 42, 152
Kty Loth, 12, 431
Klondike, 9-1, 488
Kuowle's {Knowle's Big

Peacl-

Crapper).

Late Beauly {Heail’s L. B.1, 9-1.
466

Late Blghtless, 8-1, 963

Late (hio, §, 456, In

Late h'in».lw\, 9-2, i

Late I"nnhn, 71 -1lvﬂ END)]

Late Tlose, 4.1,

Late Surprive, 9 1 406
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Lee’s Favorite, 4.1, 438
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nl((.lrl!l)](l\ [L.\tL Huousier, Lookeut
Monntaing, 111, 47 U 4NN
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11-1, 470
Metiregor, 8-1, 463
MeKiuley, 8-1, 463
Magpie dMurphy (Quecen
West), 431
Magnum liuuum
Mu jestic, §, 45
Mammoth ']'EU] 481
Manile, 9-1, 6
Manistee, 4-2, 152
AMurkey Prize, 9 1, 466
Million Thllav, 9.1, 66
Mill's Pride, g1, 4t
Milwaunkee, §, 457
Money Maker, 71,
Movetan, 12, 471
Nebraskn, 9-1, 466
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150, 489

Netied Gew, 7-2, 460

New Improved Peachblow
{Nichol's}, 112, 470

New Oreron, §-1, 463

New
New
New

Uneen, 6, 457, 489
White Pezebblow, 11-2, 470
White Victor, 1, 445
New Wanderful 7.2, 460
Nobleman, 12, 47!
Non-Blight, 9.1, 4t}
Noreross, 8-1, i3, 4838
Noraton HBexuty, 2, 448, 480
North Star, 489

Narthern Beady, 41, 451
Notts PeachhWow, 11-2, 470
Noaall, 8-1, 466, 480

Ohio Junior, 5, 480

Ohio Wonder, 9 1, E THH
Orange {\\all\ ll:nn-vm 459
PPan-American, 9.1, 466, 48
Par-Ameriean, 150"

Peachblow (Ex. Burly Prachblows,
11-1, 459

Peachblow  {Perfeef  Peachblow],
11-2, 470, 480

Peachblow  {Thorinerns New W,
Peachiblow, 11-1, 489
Pearl (Peerless). 10-1. "8, 4an

Peacl of Canvon Valley, 484
*Preerless {Bresee’s Nu. 6 or
tow), 9-1, -Hidi, 480

People's, 10-2, 16N, 489

IMingree, 459

Putentate, 1, 443, 431

Potentate, g-1, 4t

Preparvation of dry Berdeaux nix-
iwre, 331

Crestilent Roosevelt, 12, 471

Pride, 8-1, 463

U'ride of Maudtnomah, 7-1, 489

T Henry, 8-1, 46

rize Jlarly Dukuia, 5, 456

Producer, 12, 471, W

Prolitic Bresee’s (DBreset’s No, 21,
400

Proper loading of ears, 185

Prosperity. 9-1, 166, 190

P'aritan, EIII'U, see Farly 1'oritan

'uritan, Late, see Late Puritan

Quick Crop, 6, 4537

Quick Lunch, 2, $18, 400

Ratekin's Red River Special, 3, 156

Rehobath, 10-1, 468

Rhind’s Hybrid, 6.1, 4613

Rochester Tese, 4.1, 451

Rural New Yorker No,
400

Russet. Burbauk, 7-2, 60, 490

Russet Rural, 9-2, 464, 490

instproof, 8.2, 463, 490

Rusty Cuat, 7-2, 160

Scabproof, 7-2, 460

Keattish Monaveh, 12, 471

Neaftish Trinnph, 12, 471

wea Beauty, 4400

ation, 91, Wit

sulion, 12, 471

Silver King, 81 463

Kilver Skin, 4'}0

Sir Mark Sewart, 12, 47)

Sir Walter Raleigh, 9-1, 466,

Snow, -1, 463, 40

=nnwflake, 490

Solauntm species from SAL 12, 471

NSomery Extra Farly, 4-1, 451

Spanldivg No. 4, 4-2, 432, 490

star-of-the-Fast, 6, 457, 100

Stale of dMaine, 8-2, 463, 4

Snperlative, 12, k)

Surprise (],dlIv Nurprise}, 1

Table Tall, 12, 471

Taliswnu, 12, 471

2, 9-1, 466,

440

, #H

“Not the true Bresee’s No. G,
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Thorburn, 4-1, 451, 481

Todd's Waonder, 9-1, 466

Triumph, 2, 448, 491

Teost Buster, 1, 445

Enele Nam, 81, 463, 401

Unele Sam, 91, $66

Verhots (from 8, A3, 12, 71

Yietor {LZarly Victor), 1, 445, 491

Vigorosa, 6, 437

Warrtor, 12, 471

\Washington, B-1, 463

White Elephunt, 6, 457, 31

White itand, 9-1, Jtiti

White Globe, 9-1, 466

White Marvest (Creney’s W, T,
81, 443, 49

While Tlwbron, 8, 457

White Miunmoth (Whiton's WML,
g1, 4

White Obta, §, 434, 41

White Rese 4.1, 451, 181

White Star, 7-1, 4]

White Nwan, 9-1, 466

White Trinmph, 2, 448

Wood"s Parliest, 2, 448

World's Wonder, 9-1, 49i

Variettes to grow, 46
Ventilated storage louse floor, 23
Ventilation for pitted tuhers,
Vemtilatton in storage louse,
231
Veuttlator construction, 232
Vertieillium wilt, 261
Vilmorin, 1'h, de., varly culliure in
France, 330
Vilmorin’s aeli in France, M2
Vilmorin's clissification, 430
Virgtnia prodoction, 119

Waid, €. W, high- and Jow-yiclding
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229
Warl disease, 269
Washington prowduction and  emn-
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safest, 107
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Wilale ofl scup, 340
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When to eut seed, 59

White arules, habtts aml life lristory,
502

Why iport starely, 351

Widtzoe, J. A, meislure reiprice-
ments of plants, 20

Wiehi, W, F, early lhistory of the
potato, 269

Wight's comments reganling Vire-
ginia orizin, 372

Wing potaio hoe, 78

Winter shipments by rail, 116

Wireworms: habits awd 1He Listory,
304
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grown, 136

Wortley, €41, mesaic reduees yield,
27¢

Wright and Castle, storage tempera-
ture, 208

Wyonting production aird commer-
cial ventres, 147

Yenrly and average production by
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studes, 402
Yields  from  fall and  seeond-crop
planting, 106

Zellor, T, €, potato tuber moth, 304
Zonr ear movement in Atoosiook
Co.,, Me., 126



