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APPENDIX

GENERAL REPORT

or : .

THE AGRICULTURAL STATE AND
POLITICAL CIRCUMSTANCES

or

SCOTLAND.

——————

CHAPTER XL

No. I

OF THE EXTENT OF WASTE LAND IN SCOTLAND:

IT would certainly'be desirable to know, not only the total ex.
tent of waste land in every different county of Scotland, but alsa
how much of that waste is capable of being cultivatéd ; and
what proportion it bears to the land now under improved culti-
vation. Such information, however, cannot be easily obtained ¢
even the most intelligent Reporters on the rural economy of the
different counties, have been able to do no more, than'to form
conjectures on that subject: Indeed it is impossible to state the
amount, in any degree approaching to accuracy, unless actuat
surveys were made, not only of every county, but of every estate,
and of every farm within the kingdom. The transition from
cultivated soil of the best quality, to ground absolutely sterile,
and to every intermediate stage between fertility and barrenness,
is so frequent, and proceeds by such insensible gradations, that
it becomes extremely difficult to draw the line between each kind,
or to exhibit any accurate statement of the extent of every dis-
tinct quality of soil.

Oa 1he whole, the following Table of the fertile and cultivat-
ed, and of the uncultivated landz of Scotland, is perhaps as near

YoL. IL



2 Cuar. XI. ArpEnDIX, No. 1.

an approximation to the truth, as can be expected, considering
~ the present imperfect sources of information, regarding that im-
portant subject of inquiry.

English English "Total  Proportion
Names of the Counties. acres acres not English in 100
ltivated. ltivated. acres.  cultivated.'
Aberdeen o .4, . 451,584 802,816 . 1,254,400 36
Argyll, besides Islands . 163,970 1,244,030 1,408,000 11
Ayr .« .« . 325830 339,130 664,960 49
Banf . . . . 123840 288,960 412,800 30
Berwick . . . . 137,196 145,684 282,880  48.5
Caithness e 92,333 347,347 439,680 21
Clackmannan . . . 23,040 7,680 30,720 75
Croma . e 20,480 143,560 163,840  12.5
Dumbarton . . . 53,990 91,930 145,920 37
Dumfries . . . . 232,557 569,363 801,020 29
Edinburgh . . . ' 145,000 81,560 226,560 64
Elgh . . . . 121,088 181,632 302,720 40
Fife e+« . 209216 89,664 298,880 70
Forfar . . . . 869,408 198,912 568,320 65
Haddingten . . . 139,264 34,816 174,080 80
Inverness, besides Isles . 148,685 1,709,875 1,858,660 8
Kincardine . . . 92416 150,784 243,200 38
Kinross . . . . 27,648 18,432 46,080 60
Kirkcudbright . . . 168,243 357,517 525,760 82
Lanark . . . . 271,896 331,584 602,880 45
Linlithgow . . . 57,600 19,200 76,800 75
Naim . . . . 37,440 87,360 124,800 30 .
Peebles . . . . 24,500 179,660 204,160 12
Peth . . . . 501,18 1,126,298 1,627,416 32
Renfrew . . . . 72,000 72,000 144,000 50
Ross, besides Islands . 120,378 1,187,678 1,307,856 9
Roxburgh . « . 205920 251,680 457,600 45
Selkirk . . . . 10,100 158,220 168,320 6
Stirling . . . . 195600 117,360 312,960 62.5
Sutherland . . . 63,045 1,059,515 1,122,560 5.6
Wigton . . . . 101,136 187,824 288,960 35
Buteshire e 29,440 73,600 103,040  28.6
Argyll Islands . . lo7,020 487,540 594,560 18
Inverness Islands . .  -95,680 640,320 736,000 13
Ross-shire Islands . . 30,117 328,283 358,400 8.4
Orkney . . . . 24,480 247,520 272,000 9
Zetland . . . . 21,888 525,312 547,200 4

"Total Seotlaod & its Islands 5,045,450 13,900,550 18,944,000  26.6

Cuar. XI. Arr. No. 2.

. INQUIRY CONCERNING THE ORIGIN AND NATURE oF
Pear-Moss.

By Joux Nasurrn, Esa.

THis substtm_ce‘ has, of late, been the subject of much dis<
oussion ; and various hypotheses have been advanced as to its e«
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deepen, and render the face of the field somewhat drier. Then
Heath, the congenial soil for which is an accumulation of the
spoils of the musoi, though it cannot grow where this substance
is distended by a great excess of water, appears on the surface.
The channels above mentioned ate often choked up, the sarface
is overflowed, and the heath is killed. The sphagnum and ite
companions, now form a new stratum over the surface; and
thus the mass is angmented, by alternate beds of those plants,
which prefer a watery, and those which prefer a solid soil, form-
ing over each other. These beds lie so distinctly, that if a per-
pendicular section of a moss, were fairly exposed to the weather,
for a year or two, a probable computation of its age might be
made. But this only could be of such mosses as are of recent,
origin ; for the years’ growths, of ancient periods, are lost and
confounded in one another.

To make some examination into the nature of pure unmixed
peat-moss, in_an advanced state, a moss was chosen, which, from
#ts siteation, promised to have the least extraneous mixture. It
was surrounded, on three sides, by a range of low sandy hills,
<overed with short grass; on the fourth, by a plain, gently slop-
ing down from the moss. It seems to have grown over a gentle
slope. Where peat has been dug on the higher side, the remains
of pretty large trees are found; on the lower side, no remains
#f trees appear; nor can those who dig peats there, get to the
bottom of the moss, to which, being lower than the common'de-
clivity, the under water prevents access. The surface of this
moss, is close set with little tufts, separated by hollows. The
tufts or hillocks may occupy about three-fourths of the surface.
The most conspicuous plants upon it, are the following ;—the
hillocks have almost every where been clothed with a thick co-
vering of the Bryum hypnoides, grown to the length of eight or

nine inches, and ying prostrate, but mostly lifeless, and a new
growth beginning to appear on many of them. ZErica wvulgaris
4 taraliz (common and bell heather) growing promiscuously,
very slender, and not above eight inches high, prevail on every
billock. Where the hollows are not naked, the sphagnum palustre,
accompanied with several upright species of Bryum, is spreading,
ad even extemding to the tops of the hillocks. Wherever there
are any other plants, the scirpus cespitosus and eriophora are also
found.” "The anthericum ossifragum isevery where frequent. The
rangiferinus, and often along with it, L. subulatus, is close

et on every hillock, A few species of coriaceous Zickens, cover
the sides of most of these hillocks. - These being the most nu-
Merous'and bulky plants on the surface, it may be presumed,
that they are the chief ingredjents in the substance. A number
others, of smaller growth, or less frequent, are observable.
The lycopodsum alpinum is seen in scattered tufts. Beds of the
lichen cocciferus closely stud many of the naked spots; and the
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have described different species of ants, expatiated on their poli-
tical economy, on their foresight and sagacity, and particularly
on their skill in constructing magazines and habitations, proof
against the rain and damp : But no description has been given
those swarms of careless Emmets, who live in a mire, without
appearing to provide any other food or lodging than what the
mosses, growing upon it, afford them. Such multitudes of short-
lived insects, brought forth, and dying, where all substances are
long preserved, must contribute somewhat to the bulk of the
mass. It might have been expected, therefere, that the formic
acid would not have escaped those chemists, who have so fondly
expected to discover vegetable acids in peat-moss.
- But to return to our experiments.—It having been reported,
that the late celebrated Dr Black found that moss-water had
the quality of preserving substances immersed in it from corru
tion, two fresh oak leaves were sunk in a vial filled with the
water obtained as above said, which was close corked up. At
the end of a week, the leaves were become flaccid and discolour-
ed, and the water very fetid. o
- Ten ounces of both the upper and under portiens of the moss,
after being fully dried, were separately submitted to combustion.
The upper appeared to consist entirely of fragments of the plants
little corrupted ; was of a light-brown colour, and lay loose and
unconnected. A small part of it was inflamed by a lighted can-
dle, put on an iron plate, and the remainder laid round the in-
flamed part in small portions at a time, as the former were con-
sumed ; and thus the whole was consumed in a short time. The
under consisted of a mixture of undecayed fibres and disorganiz-
ed matter. A great part of it, formed into little balls like peas,
was of a darker colour than the other, and not more than half
the bulk. [t was ignited with much more difficulty ; and when
more was added, the fire was extinguished. After repeated un-
successful attempts to keep the inflammation alive, the iron plate
was placed over a coal fire ; and when it heated, the moss was
consumed by laying it on in small quantities as before. The re-
sidue of both was white ashes: the only apparent difference was,
. that the ashes of -the upper peat lay light and feathery, the other
; +-more compact. When both were divested of unconsumed mat.
* 'ter, the weight of the lower, was to that of the upper, as 5 to 4.
",ﬁ quantity of both the upper and the under were separately
, ‘Salled for an hour in lime water. This made both of a darker
colowr, and less bulky ; the fihrous parts were not decomposed,
but more weak and brittle. A part of the liquid, squeezeg from
the moss after boiling, was gradually poured round the roots of
2 young plant, and evideritly promoted a more vigorous growth.
The colour of the moss was also darkened, and its fibres weak-
ened by steeping a week in cow urine.
The lower side of this moss, which has probably. been first
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is a large extent of high ground, declining towards 2" flat moss,
the influx of water being considerable, it lays the earth it brings
along with it, on the edges of the moss, with every flood ; and,
making gradual advances, sometimes covers the whole with the
mud which it deposits. After this mud is increased to such a
thickness, as to consolidate the moss, the parasitical plants, and
their companions, by which moss is formed, perish, and land
herbage succeeds, less or more agreeable to pasturing animals, as
the surface is worse or better freed of excess of water. As the
simple unmixed moss above described, is the most useless, so this
is the most valuable, for the different purposes of rural economy.
From its bowels a solid, warm, and 'lasting fuel may be obtain-
ed. When exposed for some time to the weather, it makes an
excellent ingredient of compost manure. Its surface is easily
converted into valuable meadow or pasture ; and by proper cul-
ture, is capable of yielding plentiful crops of roots or corn.

As a contrast to the former, some description of a peat moss
of this last kind shall here be given, by which some judgment
may be formed of the intermediate gradations between the two.

For this purpose, a low moss was chosen, about three miles
distant from that before described. It is situated in a narrow
valley, between two ranges of high land. It appears to have
been originally formed over a‘lake; for the water rising from
below, will not suffer those who dig peat for fuel, to go beyond
a certain depth ; and the declivity of the country, does not ad-
mit of that water being drained away. The moss is certainly of
considerable depth, as a pole of 12 feet long did not reach the

bottom. In a perpendicular section of this moss, a mixture of
its earths is seen, more than 10 inches under the surface ; and,
for the uppermost 6 inches, there was little mixture of moss.
The surface has a thick cover of land herbage, very sweet on
the dry places, and coarser in the watery hollows. The moss
must be very ancient : for there are the marks of trees, which
have been planted on its present surface, grown to a considerable
sizey and now gone. ‘The box above mentioned, was filled with
the black peat, about 4 feet under the surface, and weighed 61
lib 14 0z.  Exactly 4 lib. of this was weighed, and cxposed to
dry; for little water could be squeezed out of it by compression:
acd this water, when submitted to all the forementioned tests,.
¢ontained no more acid than the former. The 4. lib. of peat,
when fully dried, weighed just 1 lib.; and the weight of the
“hole, divested of water, would be 15 lib. 74 oz. It would
bave been desirable, to have made a number of experiments on
is anomalous substance, in all its various conditions, and with

nt mixtures, to try if, by any means, the true cause of its
atura] sterility, and the moft practicable mode of correing it,
would be dilcovered. But the feafon was too far advanced, for car-
Tying thefe procefles to a proper extent, or to bring them to a final
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tllue. If Heaven be pleafed to prolong the life of the writer for an.
other feafon, he means to employ his beft eadeavours, on this im-
portant exploration : if not, it is hoped that fome other will affume
the tafk, It is one ftep, at leaft, to have expofed the popular er-
vors on this fubje®, which are fo prevalent at prefent. A furer
foundation is thus cleared for farther inveftigation. In the mean
time, it may be proper to record the following fmall experiment,
though the refult be not conclufive. :

On the gth September, one flower-pot was filled with the upper
firatum of mofs, which had been dried as before narrated, and after-
wards foaked for near fix weeks in cow’s urine, and marked No. 1.—
No. 2z was filled with the two parcels which had been boiled in lime
water ; there not being enough of either to fill the pot. No. 3
was filled with the above upper ftratum of mofs, intermixed with
ftrata of fine pit fand ; the fand being about the fixth part of the
bulk of the mofs, but perhaps more than the whole weight. No. 4
was filled with the above upper mofs unmixed. Grains of wheat
were planted on all the four, and they were placed on the outfide of
a window, facing fouth-eaft, in the open air, but under fhelter of
the eaves of the houfe. They were all gently moiftened ; and kept
regularly fo. The plants came up unequally, owing, it was thought,
to fome defe@ of the feed; but on the 1ft of October, there were
three living plants on each, moft of them in the fecond leaf. As
the plants were hitherto fed by the farina of the feed, it is not to be
fuppofed that they derived any fuftenance from the fubftance in which
they grew. After dark, on Saturday the 3d, a furious florm of
wind and rain from the fouth, came on, and continued all Sunday.
On Monday morning, the contents of all the pots were almoft float-
ing with the water, from the eaves continually pouring‘upon them ;
and the plants were beat down clofe to the furface. They were
then brought into a room, and expofed to the light, to try if they
would recover, as the excefs of water drained away. One plant on
No. 3, was the only plant which recovered, and made any progrefs;
the reft either perifhed entirely, or continued weak and fhrivelled to
November 10th, when, on examination, they were found as follows ;
—The contents of No. 1; about ten days before, was fwarming with
fmall caterpillars, and more minute creeping vermin, the progeny,
no doubt, of winged infe&s, which the fmell had invited to lodge
their fpawn there, They were now all gone. Two plants were
ftill fanding, but weakly, and the leaves rolled inward; the roots
were few, weak, and fhort; looking as if they had been bitten, On’
No. 2, there were alfo two living plants, weakly, and the leaves
narrow, but not fo much rolled inward as the laft ; the roots were
very little different from the laft, but had rather a less fickly appear-
ance, One plant on No. 3 was greatly fuperior to all the reft ; it
had four leaves, whereas none of the former had more than two, and
these, though not very broad, were long, and fully expanded; it had
two main roots, near two inches long, with a number of fhort rami-
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fications coming from their fides. No. 4 had one plant, which came
nearer to the laft than any of the reft’; it had three leaves, not so
broad nor fo long as the laft, but as well expanded ; one root, long-
er and thicker than the last, went to the bottom of the pot, with-
out ramifications from the fides; it refembled the roots of grain
growing in a poor fandy foil. . .
No certain conclusion can be drawn from this little experiv
ment. Itis in vain to attempt to account for the ill success
of the plants in the pots No. 1. & 2.: There being a suspi-
cion of the seed being defective, it is hard to say, whether the
soil or the seed was in the fault. From the appearance of the
plant in the pot No. 4 it should seem, that peat-moss, while its
ingredients still remain undecomposed, ‘is not, of itself, hostile
to the vegetation of land plants; since, when disengaged of the
excess of water, and its parts forced nearer together, by com-
pression in the flower-pot, 2 plant made regular, though slow
progress in it, for more than seven weeks. But at the same time,
this substance yields very little nourishment to such plants, since
the advance of this plant was very slow, and its roots showed
the symptoms of growing in the most sterile soil. - The more
vigorous growth of the plant, growing in the pot No. 8, indi~
cates that the same substance, when mixed with more solid and

heavy bodies, yields nourishment to land plants.
- Though the foregoing examination of peat moss does not give
m& r many certain conclusions, yet it may justify the fol
g ' :

1st, This substance does not lose the organization of its ingre-
dients, by the quick putrefaction which other vegetables, the
growth of short periods, undergo ; but rots, or is decomposed in
adow manner, analogous to the decay of perfect wood. And
itis evident, that pure peat-mosses are always in an ufdecayed
state, near the surface, ‘as they annually acquire a new stratum,
unless some incident have formerly put a stop to their progress.
2d, This resistance of putrefaction, which disqualifies the up«
per strata of peat-moss for yielding nourishment to land plants,
cannot be attributed to any acid, or other substance, contained
in the moss, but to the original construction of the plants of
which it is formed, and their great elasticity, by which they are
kept at a distance from one another, leaving large interstices, to
receive water, which stagnates there. .
8d, It appears, by what.is above stated, that undecayed moss,
is specifically lighter than water; that, as it is more decayed, it
diminishes in bulk, and gains. in specific weight, till it is altoge-
ther disorganized, and becomes a solid mass, and then its speci«
fic weight is rather more than that of water : consequently, as it
decays, part dissolves in, and is carried off by water, leaving
the earth behind, by which the specific gravity of the residue 1s
mcreased. Hence, peat-moss is, at least in part, in its progress
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Ox THE DRAINING OF FrLOow-MOss.
By Mr WiLLiam Arrox of Strathaven.

DRAINING is certainly the first operation towards the improve-
ment of moss. Until the surface is relieved of stagnant water,
it would be worse than being idle, to apply manure, and vain to
expect the growth of grain, or any valuable herbage.

The generality of those who have written on the improvement
of that species of soil, have inculcated the necessity of draining,
under-draining, trenching, &c. to render the moss dry. Some .
‘who have become practical cultivators of that soil, have expend-
ed vast sums in opening main-drains, master-drains, cross-drains,
under-drains, &c. intersecting each other at right angles, in some
instances witbin a few yards, and in others within a few feet of
each other, in order to render the moss dry and selid. Some
have used stones, some wood, and others sod, in forming the
.drains. And Doctor Anderson has recommended, to dig up the
moss, the depth of two spadings ; laying that taken from the
surface, with the heather, &c. undermost, so as to give vent
to rain water that falls on the moss, and lead it into the main-
drains.

If draining of moss, in order to render it productive of grain,
were necessary to the extent that those intelligent writers and
industrious imprevers seem to think, the plans of executing the
drains, which they recommend, are certainly the best that can
be invented. But there has been some diversity of opinion, a-
mong the cultivators and those who have written on the sub-
jeet, al: to the extent of draining that is necessary, on that species
of soil.

Mr Aiton, who has seen almost daily, for near thirty years
past, the mode of labouring and cropping the moss at Strath-
aven, and who has often surveyed, for many years past, the
greatest improvements in the principal shires of Scotland, is de-
cidedly of opinion himself, and avers that the most experienced
cultivators concur with him, that the only draining that is ne-
cessary, on that species of soil, is, to open courses for the ready
escape of all the springs that rise under the moss, or on its verges,
and for that of rain water that falls on the surface; but that all
farther draining, so far from being necessary, would, if it had
any effects, prove injurious to the cultivated moss. "

After admitting that flow-moss is too soft, and too wet in
winter, he argues that it is often too dry in summer, for the
growth of grain, or even of rich grasses: and adds, that he
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pever saw a moss, on the surface of which, furrows for the escape
of rain water had been made, and courses opened for springs to
flow, where the crop was injured by too much moisture ; but, on
the contrary, that he has seen many instances of the crop being
hurt, and sometimes altogether lost, for the want of moisture.
According to his statement, all the cultivators of moss, of the
greatest experience, have found, and now acknowledge, that un-
der.draining is not necessary ; and many of them have filled up
the drains which they had cut, at great expense. .

The ingenious Mr Naismith notices, that the crops on moss
land, fail first on the sides of ditches, and places elevated above
the common level ; therefore recommends to lay on clay or earth
on such places, to prevent the drought from penetrating. He
thinks, that even the Ayrshire mode, of giving the ridties a high
convex form, is improper, as the crop usually fails in the middle
of these high ridges; the soil being too loose, and parched by
the summer’s drought.

No draining has ever been attempted, on any of the improved
mosses at Strathaven, Garnkirk, Gartsheugh, Paisley, Hartfield,

_ Riccarton, Rednock, Duntroon, and others described by Mr
Aiton, except opening outlets for subterraneous springs, and
channels for the speedy escape of surface-water; and none of
these mosses (though all of them are of great depth, level, and
originally very wet) have, after being reduced to proper form on
the surface, been in the least injured by moisture. On the con-
trary, in Paisley moss, where a greater number of deep furrows
had been opened, than are usuzfly done in Scotland, they were
found to be hurtful, and have been filled up.

Moss is no doubt softer, and takes in more moisture, than any
other earth; but it also dries sooner, and to a greater depth,
than any other species of soil. The drought will penetrate far-
ther into a soil of cultivated moss, in one day, than it will de in=
to those of clay or loam in six days. The consequences are;
that a few days of severe drought, in the early parts of summer,
or even when the grain is ripening, is sometimes fatal to the crop
on moss. Whenever a severe drought happens at the time moss
corn is ripening, it does not fill, as the farmers term it ; but be-
comes white, without forming grain. This is what, Dr Ander~
son says, is termed wiiched corn, in Aberdeenshire. Even in
seasons ordinarily damp, the crop is lost, or becomes witched, on
the verges of ditches or deep drains in moss ground. All this,

- Mr Aiton avers, proceceds from the want of moisture. The same

thing, he says, may be seen in every cultivated moss, where any
little height isformed. This he adduces as an evidence to prove,
that cultivated moss ought not to be under-drained. The great
difficulty, he thinks, in cultivating that species of soil, is, not to
render it dry, but to keep it from being too dry.

Where the flow is nearly level, and of course very wet, a few
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Section VI. Season fittest for the purposé of flooding, am{ rufey
' to be observed ;
é#——— VII. Of warping waste lands, and the seasons and siv
tuations in which this may be done;
4=———VIII. Cautions and direetions to be observed in flooding, .
waste lands.

Secrrox L.

Enidences of the Salutary Effects of Flooding Waste Lands.

. It is only necessary to name these; for they are so palpable,
that every attentive observer must have noticed them: In every
moor and moss in Britain, they may be observed.

First, Wherever a spring bursts out in any barren waste, it ei~
ther forms a quagmire, or gently overflows a part of the surface.:
In either case, the surface thus overflown may be distinguished
at a distance by the deep verdure of its herbage. |

Secondly, Wherever a rivulet occasionally overflows the sur-
face of any moor or moss, the coarse and useless plants disap-
pear, and soft meadow grasses, or sweet herbage, occupy their
place.. Dr Smith of Campbelton mentions a case of this kindy
which is of very common occurrence. * In travelling over the
face of a black mountain, about 80 years ago, my attention was-
arrested by a green strip which runs acrosg the heath for the space’
of half a mile. The striking contrast between it and the rest of
the ground, induced me to go to the spot, and examine into the'
cause’ of this difference.. I found that it had been the lead or’
track by which water had been once conducted to a corn-mill »
When it had been cut, or how long it had been empty, I know
fiot ; but the very bottom was covered with soil and grass. The
effect of the watering continued still ;: and for a considerable
space below the lead, or’drain, where the water had overflowed;
the surface was thus ameliorated. ” '

Thirdly, The same effect of flooding may be’ seén on a more
extended scale along the banks of large rivers, especially in low-
lying plains occasionally overflowed :- though the whole surface”
consists of moss, yet over all the extent of soil which is thus oce’
casionally covered with water, arich crop of meadow grass may
be seen. The subsoil of such land is still moss ; buit the surface,’
by the overflowings of such rivers, is converted into meadow
land.

Fourthly, Not only have most of the meadows been thus re.
claimed ; but it appears more than probable, that all  the allu~ *
vial lands along the banks of rivers, have been formed by simi-
lar means. -

That these lands were, at one period, barren mosses, appears®
from the following facts :—that the subsoil still consists of this:
substance—that small patches of moss‘like litde islets, may stilk-

’
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‘be seen over the surface—that these patches are so high above
‘the rest of the field, that they have not been overflowed—and
that these alluvial lands have been formed by the adjacect rivers,
is beyond a doubt. Hence all this rich and fertile soil, consista
of all the varieties of earths over which such rivers run in their
course. Sand, clay, and calcareous earth, and mary most va=
luable salts, are thus deposited in these extended ‘levels, by the
overflowings of rivers. Thus the richest composts of alluvial
soils are formed.

Lastly, Wherever water is allowed to stagnate over the sur.
face of any moss, it undergoes a similar change by similar means.
This may be seen in many mill ponds, and artificial sheets of
water. They are frequently formed over the surface of low, lé-
vel, mossy lands.

If these ponds were to continue always full of water, in a stag-
nant state, withiout any springs running inte, or issuing from
them, they would soon be filled up with new formed moss ;
and in the course of ages, these lakes would disappear : * Butas
they are occasionally full and empty by turns, and as there is a
constant influx and eflux of water running though these ponds,
00 new moss is formed in them ; and the aquatic useless plants,
whieh formerly flourished on their surface before it was laid un-
der water, are checked in their growth. In a few years, they
decay and disappear altogether ; and if such ponds are laid dry
and drained, they will form an excellent soil, though formerly
sterile moss.

These are a few evidences of the salutary effects of flooding
waste lands; they are like the voice of Nature—pointing out
the very plan we ought to pursue in reclaiming such soils ; but
though that voice has been loud, and long heard over all the
British empire, it has seldom been listened to. Of course, this
method of reclaiming waste lands has seldom_ been attempted ;
nor has any author pointed out the plan we ought to pursue ;—
that plan is simple. Follow Nature + in this, as in every other
process. Mark the silent and slow, but steady and irresistible
operations, that are going on over the face of the earth. By i-
mitating these, and lending o;r feeble hand to aid them, we can-

2

* The precise process by which this is accomplished, is stated in Dr Ren-
nie’s Second Essay on Peat Moss.

4 Nature is an ambiguous expression ; it is sometimes used in a sense that
cannot be justified. In this Essay, it is to be understood, as expressive of those
laws cstablished by the Great Creator for the preservation and government of
the material world. In this sense alone, it is to be understood by the reader,
and in this sense alone, it is justifiable. If another mode of expression oc-
curred to me that was_equally explicit and short, it would be used; but the
‘best writers have used it in the sense above pointed out, and therefore it is re-
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—and if the waste water were afterwards used in the manngr
‘now mentioned to flood this meadow—when thus formed, it would
become more fertile, and produce a richer crop of hay, than any
part of the subsoil, which is now laid bare and cultivated.

The laborious, and active race of cottagers alteady settled on
the spot, would be the fittest instruments to employ for executing
this plan. - It would, besides, furnish: them with sufficient em-
ployment at those seasons, when their other operations are at a
stand. To the benevolent proprietor, this consideration will be
of the greatest importance; the quanm:y of hay raised on the sur<
face of the moss, would furnish winter fodder for the cattle of the
cottagers, and by this means abundance of manure for the nch
soil they have already reclaimed and laid open.

These hints are freely thrown out, not from want of respect to
the memory of Lord Kaimes, or the present proprietor, but from
the purest and most disinterested motives, a sincere desire to pro-
mote the interest of the proprietor, and the comfort of his nus
merous cottagers on that settlement,

SecTion 1IL

Of the manner in which Water ;zperates in reclaiming Waste Lands. -

As there can be no doubt that much waste land has been re-
claimed by flooding, it would be very satisfactory if we could as.
certain the manner in which it operates. The following hints are
thrown out with this view: they merit the consideration of the
pubhc, merely because they may all be brought to the test of ex-
periment. These experiments, too, are so slmple, and attended

with so little expense, that every farmer has it in his power ta.

make them. o
. First, If a quantity of moss be dug up and spread out over
any field, and frequently watered, it becomes fertile and produc-
tive, and may even be used as a manure, though in its original
state it was sterile and unfit for any of these purposes. - This ren-
ders it more than probable, that the j juices which are the cause of
sterility in that substance, are soluble in water when it is newly
dug, and that by this means they are washed away.

ff s0, may not a current of water, carried over the surface of
newly dug moss, operate in a similar way? And is it not more
than probable, that this is one way by which water operates in
reclaiming waste lands? Stagnant water must have a similar
effect. The soluble ingredients of such a soil must thereby be
dissolved; and when this stagnant water is allowed to run off
freely, these ingredients must be carried along with it. *
. Secondly, When moss lies on a pervious subsoil, such as sand

* See Dr Rennic’s Eighth Essay, already published.

o
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or gravel, that subsoil is uniformly impregnated with the bitu-
minous oil and acids of the moss. This proves that these ingre-
dients are partly soluble in water. Otherwise they could not be
washed down into the subsoil. Now, as these two ingredients are
certainly hostile to vegetation, is it not highly probable, that by
digging and flooding moss, these are carried off, and such a soil
rendered more fertile? And is it not equally probable that this
is another way in which water operates in reclaiming wste land?
May not all the astringent and antiseptic juices of such soils be
thus carried off 7 And must not the vegetable matter they con-
tain be thereby better prepared to undergo the putrid fermenta-
tion? Where that process is accomplished, must not such soils
become highly productive? The more vegetable matter they
contain in this state, the more fertile they must become.
Thirdly, Alternate moisture-and drought, heat and cold, pro-
mote the disorganization of all vegetable matter exposed to their
influence. And when these alternations are rapid and often re-
peated, no wegetable can long resist their operation. The solid
oak will yield to such powerful agents, and be reduced to its cle-
mentary principles. Or rather these elements will be set free frem
their former combinations, and be prepared to enter into other
combinations. In this new state, this vegetable matter becorues a
fit soil for nourishing other plantst
Moss and many waste soils contain vegetable matter in a state
of organization. And why has it remained so long in this state ?
Is it not chiefly because it has been buried under the surtace, and
never exposed to these alternations of moisture and drought, heat
and colcr?o
When such waste lands therefore are dug or ploughed, and then
flooded with water, both in cold and warm weather, muast not the
vegetable matter they contain be exposed to these alternations ?
Maust it not therefore, like the hardier oak, be reduced to a state
- of disorganization, and form a mould like it fit for rearing other
vegetables? And may not this be another way in which flooding
operates in reclaiming waste lands ¢
Fourthly, Coal and some species of schistus are more analog:.us
te some kinds of peat, than even the oak, or any recent vege-
table. When these substances are newly turned up, they ure
hostile to vegetation, But when exposed to moisture and dr..ught,
heat and cold, and the alternations already mentioned, they crum-
ble down into friable mould. When thus reduced, both cou! and
schistus form a soil fit for producing grass or grain. It however
we lend our aid to these powerful agents, and pound down tiicse
substances, and water them frequently, we greatly expedite these
changes. A piece of coal or schistus may be converted into soil
in as few weeks by these means, as it would in as wmany years
without such adventitious aid. "ay not digging and tlooding a ~
mossy or moorigh soil, have a sim ilar influence? Must not these
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the whole salytary effects of floeding to this cause. ‘There can
be no doubt, however, of the effects of flooding ; it is left to the
public to ascertain the causes, and to decide to which of the above

named they may be chiefly ascribed. Probably all of them may be
taken into the account. .

Section IV.

Al kinds of Water are not equally fit for this purpose.

It may be of service to attend to this distinction, otherwise
both muney and labour may be thrown away in attempting to
flood waste lands with watér unfit for the purpose. To prevent
this, it may be proper to point out those waters which can serve
no good purpose, and then such as may be used with safety and
success. In general, it may be observed, i

In the first place, that miost waters that issue from mosses, are
unfit for flooding waste land ; especially such as are impregnated
with a considerable portion of bituminous d¢il. In place of im-
.proving, they must injure any soil over which they are permitted
to run. fiitirassdhond frah

For a similar reason, waters that issue from any soil impreg-
nated with pyrites, must be injurious. Many mosses and. stub-
born clay soils are of this description: the sulphur and sulphuric
acid, with the metallic salts it forms, are generally vegetable poi-
sons. Chalybeate waters, too, of all kinds, are ynfit for floodings
and all such as are impregnated with antiseptic qualities of any
kind, are of a similar description. '

In the second place, all soft waters which wash well, or readil
dissolve soap, will serve the purpose of flooding waste lanc{
Spring water, if pure, may therefore be used with advantage ; as
a proof of this, we uniformly observe, that wherever it is permit-
ted to overrun any part of a waste, the heath and coarse herb-
age disappear, and sweet pasture grasses occupy their place.

Muddy waters in general may also be used ; but they are not
all equally beneficial. Much depends on the earthy ingredients
with which they are impregnated ; sometimes sand, at other times
clay ; sometimes carbonaceous, and at other times calcareous
matter, constitutes the ingredients of such waters; and for the
most part, muddy water contains a portion of all these earths,
though in general one preponderates more than the rest. Of
ceurse, different waters are adapted to different soils ; if the wa-
ter be impregnated chiefly with sand, or silicious matter, it will
not serve a soil of the same description, though it may be of

great service in a mossy or clayey soil. On the contrary, if clay
forms the chief ingredient in the water, it is peculiarly suited to
asandy soil. Calcareous matter in the water, will improve any
wil ; and all these ingredients combined, will consolidate and
fnrich any loose mossy soil,
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Monsieur Bertrand, who has paid particular attention to this
rubject, and made many ingenious experiments. observes, that
petrifying springs have been found unfavourable for watering’
pasture and meadow grounds.. He ascertained and assigns the
reasons of this: the calcareous matter they held in solution, oc-
casions a partial or total petrifaction of the grasses which grow
on the surface of such lands. The growth of these grasses is
thereby checked, and they become untit for the food of cattle.

" But though waters of that description be unfit for such lands,
they are peculiarly adapted to mossy soils, and waste lands of
every kind. The calcareous matter they deposit, must not only
cousolidate, but operate as a powerful stimulating manure to such
sterile wastes; and if the springs be powerful, a vast extent of
such soils may be reclaimed by them in a very short time. Such
a river as Velmo, (see Dr Rennie’s Second'gssay), might in a
few years convert the most sterile moss or moor inte a solid fer-
tile soil. ‘ :
" Rivers, too, which run through, or near large and populous
cities in their. course, must be peculiarly adapted for the purpose
of flooding moss or any waste land. The alkaline and animal
matter, and saline substances, washed down by the common sew-
ers, must render the waters of such rivers fertilizing to a high
degree : it is certain, that more liquid manure has been washed
away into the ocean, by the Forth and Clyde, the Liffy and the
Thames, than would have reclaimed half of the waste lands of
the empire, ifit had been practicable to overflow them with those
rivers. The rich meadows along the banks of the Thames below
London, and in similar situations, have been reclaimed by the
overflowings of rivers, enriched by these means. :

Secrion V.

We have it ofien in our power to #mprove the Quality of Water
Jor the purpose of Flooding IWaste Land.

Tue manner in which this may be done is cbvious : and in
many situations it is attended with so little labour and expense,
that it may be accomplished with expedition and ease. As the
adventitious matter which forms the mud of most rivers, operates
powerfully in reclaiming waste land, we have it frequently in our
power to increase the quantity of that matter, and render the
waters more fertilizing. I

First, With this view we ought first to examine the channgl_
of any river before it be used for this purpose.  If in any part of

_its course, above the level of the land intended to be flooded, a
bed of sand, or gravel, or clay, or alluvial earth, be discovered,
it is often easy, by altering the course of the river, or throwing
in a quantity of these materials, to wash them down by the riveg
in the time of a flood. By this means, they may be conveyc

e
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fnd deposited on the surface of any adjacent waste or moss be-
ow.

Secondly, But calcareous matter will operate still more pow-
erfully. In the channels of many rivers, a bed of marl or shells,
or soft lime, may often be discovered. By loosening these ma-
terials, or throwing them into the course of the river before win-
ter,” they may be thus conveyed over the surface of waste lands
on'a lower level. -

Thirdly, To point out the particular situations, in which this
may be done with ease and advantage over the British empire,
is impracticable. ' Suffice it to say, that they are much more nu-
merous than is generally supposed. Almost every river in Ire-
land runs through a bed of marl, or limestone gravel, in some
part of its course. Even many of the copioussprings, that rise
up from the subsoil of their extensive bogs, are impregnated with
calcareous matter, because that subsoil consists generally of the
very richest marl. Of course, wherevet they overflow any part
of the surface of these wastes, a rich luxuriant crop of the sweet-
est meadow grasses may be seen. I have distinguished some of
these spots, by their deep verdure, at the distance of several
miles; and if a-little care were taken to conduct these waters
over the rest of the surface, the whole might be reclaimed, and
rendered highly productive, at a small expense, R

Along the whole fens of Lancashire, and in many parts of
Westmoreland and Cumberland, the case is the same. Marl a-
bounds in the course of most of the rivers of these counties ; and

there cannot remain-a doubt, that the whole of these fens have
been reclaimed by the overflowings of these rivers. For all the
surface over which the waters have run, are now rich meadows,
though the subsoil, to the depth of 10, 20, or 30 feet, be still
barren moss : whereas, the higher parts of that great level which
bas never been overflowed, remain in their original sterile state.
I examined this most interesting spot with peculiar care ; and
there cannot be a doubt, that a vast extent of waste Jand there
may be reclaimed by flooding. A

In many parts of Scotland, situations equally favourable for
the purpose might be pointed out, especially in those counties
where marl abounds. The quantity of water is generally suffi-
cient ; the mountainous and uneven surface of the soil, is likewise
favourable for this purpose, at least more so than in a champaign
country, like many parts of England. In the latter, we cannot
always command water; in the former, we generally can, at a
level sufficiently high for the purpose.

In the Highlands and Islands, particularly in those parts that
are inaccessible, and at a distance from lime and other manures,
flooding may be used to great advantage, and to a vast extent;
especially in those counties, where marl and calcareous manures

of any kind abound. Shell marl, composed of fluviatile, or fresh
Lo “ . .
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First, In flooding meadows, if water be allowed to stagnate
ong on the surface, the roots of the valuable grasses are inju-
éd, and the crop is on this account deficient next summer. In
flooding waste lands, our object is, to DEsTROY the coarse and
tiseless herbage on the surface : with this view, therefore, the wa-
ter, by being continued long on the surface, may serve this pur-
pose better ; for, by this means, the stems and roots of these
indigenous plants may be destroyed, so as to make room for o-
thers more valuable.

Secondly, When a white scum gathers over the surface of a
Wwatered meadow, this is a signal that the water must be imme-
diately removed : It shows that the putrid fermentation is al-
ready begun ; and if the water were continued longer, it would
advance, till all the meadow grasses were destroyed. In water-
ing waste lands, there is no such necessity of removing the wa~
ter when this signal begins to appear. On the contrary, when
the water begins to throw up air-bubbles, and the native plants
on such wastes begin to change their colour, and become black,
and soft, and pulpy, these are proofs that they have already be-
gun to decay ; and hence an encouragement to continue the flood,
till they be completely reduced. o

Thirdly, The warmer the water is, and the richer, it must
sooner be removed from meadow lands, otherwise the whole
plants will be rotted, and the crop fail. In waste land, no such
precaution is requisite ; for the object of flooding in this case, is,
not to increase the vegetation of such plants as flourish on the
surface, but to destroy them. The richer the water, and the
warmer the season is, this end may be sooner attained.

Fourthly, In watering meadows, it has been found dangerous
to rémove the water in time of severe frost. The reason of this
is obvious ; the water contained in the vessels of these plants, in
this case, must be frozen, and expand. By this means, the f-
bres must be burst asunder, and these plants destroyed. In
flooding waste land of every description, the water, on this ac-
count, ought to be oecasionally removed in time of frost, in or-

er that the noxious and useless herbage on the surface may, by
the operation of freezing, be disorganized. ‘
_ In short, the object of watering meadows, and flooding waste
fand, is totally dif%‘crent. In the former case, water is used to
nourish and cherich the grasses already planted in the soil: In
the latter, itis to destroy every indigenous plant, as they are
nerally useless. Therefore, different rules must be observed
in regard to these different kinds of soil.

If these remarks be well founded, it will be no difficujt mat-
ter to decide the question, at what season waste lands ought to
be flooded. It is obviously idle to contend, on the one hand,
that summer is the best season, or, on the other, that winter is
#ore favourable ; for it is clear that, at both seasons, the oper-






Chiar. XI. AppPENDIX, No. 4.' 81

* Tt is well known, that a stagnant pool of water, in a warm
¢limate, or during the heat of summer, speedily becomes putrid;
whereas in winter, or a cold climate, this is not the case. The
fens of ‘Georgia, Demerara, and the north of Africa, and south
of Italy, on this account, are all pestilential. An artificial lake,
formed over the surface of waste land in the heat of summer,
must undergo a similar change sooner or later, as the tempera~
ture of the climate is high. In all climates, therefore, this change
must be sooner accomplished in summer than in winter.

The rapidity of this change, however, may be promoted by
artificial means. If, in place of pure Spring water, we use that
of a common fewer, impregnated with alkaline and animal {ubftan-
ces, and falts in folution, it muft become putrid in a fhorter period.
On this account, it is more favourable for the purpofe of flooding
wafte lands. To ufe the language of Mr Wimpey, ¢ fpring water
may quench a man’s thirft, as well as porter or ftrong ale: the lat-
ter, however, is more nourithing. The fame is the cafe with water
dfed in flooding wafte land, Pure fpring water may prevent the foil
from being parched with drought. Foul water does the fame. But
& does more ; it furnifhes meat as well as drink to the foil. »’

_ On all thefe accounts, {ummer is more fuited: for the purpofe of
fooding waste land than winter. T'wenty.four hours in the former
feafon, will operate as powerfully as the fame number of days in the
Btter. Wherever that operation is conduéted, efpecially where pu-
trid water is ufed, the coarfe and ufelefs herbage disappears, and a
fapid growth of fucculent graffes rifes in its place. T'his is the cafe
even on fterile moffes. Hence, on the banks of thofe pools where
flax is watered; in moffes, chickweed and other plants that de-
light in a rich and putrid foil may be feen, though, over all the ad-
jacent fields, nothing but heath, and coarfe and ufele{s herbage ap-
péar. Thefe banks, too, are not only converted into a fertile foil
By this means, but they may be ufed as a manure for other land.

Secrion VII.

QF Warping Mosses and Waste Lands.

This is only an appropriate name for a particular species of
flooding. As it has been seldom or never attempted in Scotland,
it may be proper to point out the manner in which it is done—
the season most suitable for this purpose—the advantages that
have attended the practice—and the precise situations where it
may be attempted.

First, The manner of warping land has been described by se-
‘veral economical writers. The ingenious Mr Brown of Markle,
who has seen it practised to a great extent in Yorkshire, describes
it in his second volume on Rural Affairs, in the following manner :
*“ We now come to another branch of irrigation, provincially
¢alled warping, which is one of the greatest improvements that
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grain ; it should be sown down with Holcus lanatus, or planted
with fiorin grass in the first instance, and ever afterwards used

;s uﬂgomergqtmly meadow or pasture, by refreshing it occasionally

ng.

sz_'ﬁbly,’ In the firft attempt to reclaim mofs by flooding, the wa-
ter may be admitted in the months of O&ober, November, and
December. If laid occafionally dry in time of froft in winter, this
“will be of advantage : after a thaw commences, and has reached on-
ly a few inches deep, while below the mofs is ftill frozen, the har-
row fhould be freely applied. The froft will fupport the horfes’
feet from finking, even without pattens ; and one harrowing, at this
time, will pulverize the foil more than three in fummer. During
the heat of that fealon, the flood fhould be frequently let on and
off. By all thefe operations, the foil will be prepared for cropping
againft next {pring.

Sixzthly, All level mofs, or wafte land, fhould firft be dug, as well
as drained, before flooding : it is true that flooding will be of fer-
vice, even before that operation, but it is not of equal fervice.
Uadug mofs is impervious to water; of courfe,, it cannot fink deep,
nor operate powerfully on fuch a furface, When dug, it becomes
more pervious ; of courfe the water finks deeper, and operates more
powerfully in reclaiming fuch a foil.

Seventhly, Where the furface of any wafte lies level, and is over-

. grown with coarfe ufelefs herbage and weeds, it ought to be pared
and burnt in the firtt inftance. If then dug, and after this flood-
d, it will produce a luxuriant crop of meadow graffes, This is the
mode followed by the Dutch, &c.; it will be defcribed minutely in
Dr Rennie’s Effay. .

Eighthly, Wafte land lying on a declivity, ought to be flooded
before it be dug, efpecially if that declivity be confiderable : in this
cafe, the foil, after being dug, will become fo friable, that there is
danger of its being wathed away, After the uselefs coarfe herba
is deftrayed by fluoding, a ftock of fweet herbage will rife up fpon-
taneoufly ; but te expedite this cliange, it would be proper to fow
the feeds of fuch graffes as are mott {uitable to the foil, and harrow
them flightly in. In fele&ting this feed, attention ought to be paid
-tfo. lthe height above the level of the fea, as well as the quality of the

oil.

Lastly, Warping mofs or wafte land, often is unneceffary, at
leaft when it is reclaimed. After a fuccéffion of crops, it ought to
be laid down in grafs : warping would in that cafe be injurious to
the crop, If, however, a crop of grain is afterwards attempted, it
ought then to be warped, as a preparation for that purpofe,

CoxcrLysIoN.

After all that has been faid in favour of flooding the varieties of -
wite land, many may regard the propofal as fanciful, It is at all
*haes difficult to carry home conviction, as to the propriety of any
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Iy fertile ; while the other, especially in a dry season, is very une
productive. The growth which occupied this mould when the
, trees were felled, is still found entire ; and consists principally of
heath, among which several smaller plants are perfectly distin-
uishable. ) )

Immediately above this stratum lies the moss, to the height, on
an average, of seven feet, which is composed of vegetables ar-
ranged in three distinct strata. The first of these is three feet
thick, black, compact, and heavy, and much preferable to the
others for being made into peats for fuel. This consists of bent~
grass, agrostis, which seems to have grown up luxuriantly among
the trees after they were felled. The-second stratum is also three
feet thick, and is composed of various kinds of moss plants, byt
principaliy of bog moss, sphagnum. This stratum is of a sallow
or iron colour, and is remarkably elastic. Itis commonly called
white peat, and is considered as very much inferior, for the purposes
of fuel, to the former or lower stratum. The third stratam,
which is about a foot thick, and of a black colour, is composed
of heath, and a little bent-grass, but chiefly of the deciduous
parts of the former.

An inquiry will here occur :—What has occasioned this succes-
sion in the vegetables of which the moss is composed? Every
vegetable has a peculiar soil, more or less moist, peculiarly ad-
apted to its nature. Let a piece of ground be in a moist state,
rushes will naturally introduce themselves: Drain the ground
sufficiently, the rushes will disappear, and finer vegetables will
succeed. It seems reasonable to account for the succession of
the different plants composing the strata of the moss on similar
principles. Let us imagine an extensive plain covered with trees
lying in all directions, full of branches, and possibly loaded with
leaves. This would evidently produce a great stagnation of wa-
ter, which would still increase as the successive crops of bent-
grass accumulated ; “and the probability is, that at length it had
s0 increased as to be the canse why the bent-grass and other con-

- genial plants of the first stratum ceased to grow. After this
the bog-moss established itself, which is a plant that loves even
to swim in water. When the successjve accumulations of bent-
grass and bog-moss had arisen in process of time to six feet above
the surrounding carse ground, the water that fell upon the sur-
face had by that means an opportunity to discharge itself. It

.has accordingly formed many channels, which are often three
feet deep; and the intermediate surface has become converted
into firm dry hillocks, unfit for the growth of mosses, to which
heath has succeeded. ' h

By far the greatest part of Kincardine moss is fully seven feet
deep on the average, and has in all probability lain undisturbed
since its formation. Thisis called the kigh moss. The remainder,
called the low moss or spread field, lies to a considerable breadth
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around the skirts of the other, and is on the average not above
three feet deep, to which it has been reduced by the digging of
eats. These are formed of that stratum only of the moss which
"es fm:; feet below the surface, and from that downwards to the
¢clay, the upper stratum being improper for the purpose, and is
therefore thrown aside. g e P pHrpo

Before the introduction of the plan which is now pursued, two
methods chiefly were employed to gain land from the moss.
1s¢, The surrounding farmers marked off yearly a portion of the
low mess next adjoining their arable land, of about fifteen feet
broad: They removed the moss with carts, and spread it upon
some acres of their arable land left vacant for that purpose, where
it was afterwards birnt and ploughed into the soil as manure.
By this means each farmer added about half a rood * of arable
land yearly to his farm. But this plan did not succeed ; as, by
the repeated application of these peat ashes, the soil at length
became so loose, that the crops generally failed. 2dly, Many
farmers attempted to trench down the Jow moss, and to cover it
furrow deep with clay dug from the bottom of the trench. This
proved likewise unavailing ; because in a dry season the superfi~
¢ial covering of clay retained so little moisture that the crop
commonly failed. It has even been attempted to cover the moss
with clay brought from the adjacent grounds; but, owing to the
necessary impoverishment of the ground from which the clay was
taken for this purpose, and the softness of the moss, this plun
was soon found to be impracticable.

Draining has also been proposed as another mode of improve-
vnent ; and assuredly, by means of draining, many mosses have
been converted into valuable arable and meadow grounds. But,
in amoss like this of Kincardine, this method would be ineffec-
tual ; as it is of such a nature, for several feet deep, that uponm
Being laid dry and reduced to tilth, it would blow with the wind
like chaff. Even when thrown aside, in the opcration of digging
peats, to get at the inferior stratum, it lies for years without pro-
ducing a single vegetable, except a few plants of sorrel.  Hence
it is evident, that all attempts to Zmprove this moss must ever
prove abortive ; and that the object to be had in view, is the ac-
quisition of the valuable soil underneath; to which end nothing
Yess is requisite than the total abolition of the moss by remoual.
By the methods above described, froin 100 to 200 acres of mass
Had been removed before the introduction of the preseut plan,
and from 1300 to 1100 acres of carse clay still remained cove:-
ed with moss,—a treasure for which it must ever be interesting
to dig.

The late Lord Kames entered into possession of the estate of
Bhir-Drummond in 1766. He had been long acquainted with

¢ Somewhat less than 1-7th part of a statute acre.
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Beiig perfectly free from stones, and, when wet, a8 stippery as
soap ; so that it is easily dug, and its lubricity greatly facilitates
the progress of the water when loaded with moss. The dimen-
sions most proper for this floating drain are found to be two feet
wide by two feet deep. If smaller, it could not conveniently re-
ceive the spadefuls of moss ; if larger, the water would escape,
léaving the moss behind. The drain has a descent of one foot
in 100 yards ; and the more regularly this is preserved throughe«
out, the less will tie nioss be lfable to obstructions in its progress
along with the water. The operator marks off a convénient ex-
tent of moss alongside of the drain, of 10 feet wide, which is the
farthest distance’froth which he can conveniently heave bis spade-
ful into the drain. When the entire moss is removed down to
the clay from that slip of 10 feet, a new drain is dug at the foot
of the bank of moss, and the operation goes on as before on a
new slip of 10 feet broad. The spadefuls of moss pursue their
¢ourse in thé drain to the river Forth, which fortunately forms
the southern Boundary of the estate for several miles, without
any intervening proprietor. )

When the moss is entirely rerhoved, the clay is found to be
éncumbered by the roots of different kinds of trees, often very
large, remaining in the original place of their growth, and their
trunks are oftén found lying beside them. All these are remov-
¢éd by the tenants, often with great labour. In the course of the
operations, a stratum of moss six inches thick is left on the clay.
In: the spring, as soon as the season is favourable, this is spaded
6p to dry, and is burned by a smouldering flame to black ashes,
which are spread over the land, and in a great measure ensures
the first crop. The ground thus cleared, if the dryness admits,
v turned over by the plough; and, where too soft for that im-
plement, is dug over with a spade. By exposure for a month to
the suh, wind, and frost, the ¢lay becomes sufficiently reduced
to receive the seed in March or April. Oats are invariably the
first crop; and seldom fail to yield from eight to ten bolls after
one. ¢

In the year 1767, an agreement was made with one tenant for
a portion of the low moss, and the same terms have ever since
Been observed with alf who have been procured since. The te-
fiant holds é¢ight Scots acres, or somewhat more than ten English,
accurately 10.1664, on a lease of 38 years. For the first seven
years he pays no rent. The 8th year, he pays one mark Scots,
¥81d. Sterling ; the 9th year two inarks, and so on; increasing
his rent yearly till the end of the first 19 years; paying likewise
a hen yearly during the last five years: so that his rent in the

® This is rather a vague account of the produce, as the quantity of seed to
the acre is not mentioned. Supposing one boll or six bushels to the Scots acre,
or 4.7 bushels to an English acre, the crop.in the text will be from 48 to 60
Bushels the Scots acre, or from 37.7 to 47.2 bushels to the English acre.
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reservoirs for water conveyed during the night, it is now render-
ed highly useful ; as, during the winter months, and after rain
in summer, it is able to keep 15 persons fully employed.

In the year 1787, two mere tenants agreed for eight acres
each; in 1788 four; in 1789 eight; and in 1790 four. By these
18 additional tenants taking 144 acres, the whole of the high
moss was disposed of, except that portion called the flow -moss,
containing about 400 acres. Here the moss is twice the usual
breadth, so fluid that a pole may be thrust down to the bottom
with one hand, and the interior part, for near a mile broad, is three
feet above the level of the rest of the moss. After many unsuc-
cessful efforts, attended by much trouble and considerable ex-
pense, a stream of water has been carried fairly across the centre
of this flow-moss; and a certain number of the old tenants, whose
habitations were nearest, were induced to take leases of allotments
of this morass. As some additional aid and inducement were
here necessary, it was agreed to advance 12/. gradually to each
tenant till he should be able to clear an acre; for which he or his
successor is bound to pay 12s. yearly, or 5 per cent. on the sum
advanced. In consequence of these arrangements 85 of the old
tenants agreed in 1791 for eight acres each of the flow-moss; so
that 1300 acres were then disposed of in all among 115 tenants ;
and as these old tenants are bound to dispose either of their old
or new possessions when they have each cleared one acre of the
flow-moss, purchasers will not be then wanting, and the moss will
then contain 150 families upon its 1200 allotted acres, at 8 acres
each.

For several years at first the water was chiefly used for form-
ing roads and preparing reservoirs, which greatly retarded the
principal ebject of gaining land. = Yet 850 acres of excellent soil
have been cleared, producing abundant crops of wheat, barley,
oats, and clover; and there is good reason to believe the opera-
tions will yearly advance with increased rapidity, especially as
much the greater number of tenants have only begun of late to
operate. Many of these tenants, besides maintaining their fami-
lies otherwise by occasional employments, have in the high moss
cleared one rood of land in a year, while some have cleared two
or even three roods; in the low moss an acre. Many of them
now raise from 60 to 360 bushels of grain yearly, and have no
occasion to go off to other work, which will soon be the case with
the whole. Though few of them entered with any large stock,
one only has been obliged to quit the moss from inability to pro-
ceed. Many indeed have expended their narrow stock, and even
nm a little in debt; but in this case they have been allowed to
sell their tacks on two conditions: 1. That the purchaser was to
be a responsible person; and, 2. That the seller was to take a
new allotment. Some even have made a trade of selling ; inso-
wuch that, from 1774 to 1792, when this account was drawn up,

D2
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in the middle, with a furrow between each, about a foot in
breadth, and six or eightinches deep. These ridges and furrows
ought to be formed and kept at all times as smooth and regular
as possible. If inequalities abound on the surface, the heights
will become too dry, and the hollows too wet to carry grain or
cultivated herbage. The various fogs, or cryptogamous plants,
which formerly grew on the moss, will rise on the low parts, and
the heights will be turned into something like the dross or offals
of a peat stack, on which nothing will grow. The ridges must
be laid off in the most proper direction for the escape of water,
with a moderate declivity, and the furrows laid open between all
the ridges, with the plough or spade, in order to relieve the sur-
face of the redundant moisture with which all bent-moss, and in-
deed the generality of uncultivated land, is overcharged. Till
that is done, manure can do no good. The turf or peat-sail, cut
from these furrows, and from any exuberant heights, must be
laid into the low or hollow parts, to render them level.

After. the surface is formed and drained, from 250 to $20
Winchester busbels of hot lime ought to be laid on each statute
acre, and allowed to remain from nine to jfiffeen months on the
sward. If the surface is tolerably regular, the moss may be la-
boured with the plough ; but if inequalities abound, it will be
better to dig it the first year with the spade, as the ridges can be
thereby much better formed, and the moss dug up to a greater
depth ; operations, on which the success of the cultivation very
much depends. Some persons plough the first year, and delve
‘the next ; but as the spade, in that case, cannet go deeper than
the plough had done, it is best to delve the first year, and plough
the second. The moss ought to be broken up for the first time
in October or November, and in after years as soon as possible
after the crop is cut, that it may get the full benefit of the win-
ter’s frost,. which acts powerfully in reducing it from peat to soil.
If bent-moss, after being limed, is laboured earlier than October
or November, the grasses are apt to rise and injure the crop. It
will be difficult to get the seed covered by the harrow in the first
year ; and for that 1eason, the hoe ought to be used in part, as
it cats and divides the soil; and consequently covers the seed bet-
ter than the harrow. The roller ought to follow the hoe or har-
row, as it assists to cover the seed, smooths the surface, squeezes
up the moisture, and consolidates the spungy moss-earth, so as
to prevent drought from penetrating, which is often injurious to
the growing crop on this kind of soil. In after years the moss
ought to be rolled a second time, or oftener, in May or the be-
gioning of June. :

Bent-moss o¥ght to be cropped for three years on first break-
ing up; and if one of these crops could be potatoes or turnips,
so much the better. It will require at least three ycars to reduce
the best moss into proper soil ; but if the cropping is continued
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soft and wet, a few open casts, from one to two feet deep, may
be cut at 50 or 100 yards from each other, a year or two before
the moss is laboured ; and, when the ridges are afterwards form-
ed, the furrows may be made to empty themselves into these
casts. In all cases, drains or casts must be opened in sufficient-
number and size to relieve the surface from stagnant water.
Where the moss is nearly level, these drains must be deeper and
more numerous ; but where the field to be cultivated has suffi-
cient declivity to promote the escape of moisture from the syr-
face, all the draining that is necessary is to form the ridges from
80 to 50 feet broad, rising eight to ten inches in the midgle, with
their surfaces regular, and the declivities equal, without heights
or hollows, and having the furrows a foot wide, and eight or ten
inches deep. To that extent draining is indispensably necessary ;
but all beyond that is labour lost, and would be injurious. .

The generality of flow-mofs requires to be delved or dug over by
the fpade, for feveral years after it is firlt broken up. The turf-
fods, or fpadefuls, fhould be at leaft ten or twelve inches deep, and
fet up regularly like weéll ploughed land. The deeper the mofs is
cut, fo much the better; as it foon melts down to half its original
depth. The firft digging fhould be executed between the months
of O&ober and the fubfequent March, that the adhefive quality of
the mofs may be reduced by froft before it can be formed into peat
by drought ; as, if once converted into peat, it will not be eafily
‘reduced to foil ; but if at all affected by froft when newly dug up,
drought will not afterwards convert it into peat. As it muft be re-
duced from peat to foil before it can be produlive of grain, flow-
mofs ought to remain expofed to the weather at leaft eighteen
‘months or twq years after being delved, before it is cropped. Bent-
mofs, when limed on the fward, would be covered with grafs in
that time ; but flow.mois, when dug up, will remain almoft with-
out vegetation for feveral years, *

After being expofed for at leaft eighteen months, the mofs ought
to be again dug over, and the turfs or clods well broken, in O&o-
ber or November ; and being expofed to-the frofts of a fecond win-
ter, it may be fown with oate in the enfuing fpring. If much of
the mofs-earth remain in adhefive clods or turfs, the hoe fhould be
ufed along with the harrow, and the roller fhould by all means follow
both; which implement ought to be again applied once, or even twice,

® Ag the surface of flow-moss is generally very irregular, and covered with
cushions of Bryum hypnoides, Sphagnum palustre, &c. it is recommended by
soms improvers as the best means of bringing it into a state capable of support-
ing grain, grasees, &c. at a moderate expense, to burn these cushions, along
with a portion of the surface of the moss, especially where it is of great depth.
Even if the ashes were of no value, yet you thus get rid of what is most diffi-
cult to be brought into a state capable of supporting useful plants ; and the ob-
joct in view is forwarded, by obtaining mare compact peat to be converted inte
foil, and levelling the surface at the same time,
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by rolling, is of great fervice to peat, under grafs or corn; and
that by and, gravel or clay, {pread over the furface of a peaty foil,
ftill more fo,

4. Miscellaneou: Observations on Moss Culture.

It may be proper to give a sketch of the observations made by
‘Mr Aiton on the various crops which may be grown on cultivat-
ed mess. *

Wheat has been grown of excellent 1 ality, and abundant in
quantity, on the cultivated mosses of Lancashire, but does not

r to have been hitherto w:empted on the reclaimed mosses
of Scotland.
- Oats appesr to be the grain best adapted for moss culture. Mr
‘Aiton reckons 48 bushels the acre asonly a medium crop on moss,
and speaks of 70 and 60 bushels an acre as no unusual crops;
and even says that the best crop he ever saw grow was on cultl-
‘vated moss during its second rotation. :

Barley, and bear or big, grow well. on moss after fime is ap-
phed and great crops of rye have been produced on cnlma.ted

thosses.

Peas and beans are said to produce excellent oreps, .and to
have most beneficial effects in rotting the peat, 50 as to render it
very productive for the succeeding crops of oats. . -

Potatoes, cultivated in the way termed lasy-bed, have hen long
grown with much success on moss soils in Ireland and Scodand.
both as to quantity and quality of produce. :

Turnips, and ruta-baga, grow with great luxunance ‘on moss
toils, s0 as to equal the best crops in the neighbouring real tur-
nip soils. Doubts, however, are entertained concerning the prac-
ticability of consuming turnips on moss soil, or carrying them
off, without vast difficulty and injury.

Carvots are considered to grow better on moss soil than on
sny other; and an instance is given of a crop in Lancashire weigh-
ing 84 tons the statute acre, which could have been sold at the
nte of 704 ; some of the carrots being three feet long, and eleven
inches in circumference at the thick end.

Greens, cabbages, and cauliflowers, grow well on mess; and Mr
Aiton mentions having seen a lexuriant crop of colesred on im-
proved moss in Caithness, the property of the President of the
Board of Agriculture.

With regard .to the grasses which should be cultivated on im-
proved moss, Mr Aiton states hoae-grass, the kolcus lanatus, as
producing a valuable return both in hay and pasture. But he
rccommends the American Timothy grass, or phleum pratense, +

* Second Treatise. p. 36. cf seq.

t Very heavy crops of this grass have been grown by the Rector of the Aca
demy of Closeburn, in Dumfries-shire, on pedh-
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as superior to any grass which can be cultivated on such soilé:
Indeed, the crops which he mentions as having been grown of
this grass on cultivated moss, are much superior to any thing
known in this country on the best soils carrying clover and rye-
grass. The perennial rye-grass, lolium perenne, yields a valuable
return ; but the annual rye-grass is highly improper for cultivat-
©d moss, where the grasses ought always to remain for three
years. Fozx-tail and cat's-tail, alopecurus pratensis, and phleum no-
dosum, as bearing a strong resemblance to Timothy grass, and
being native grasses in Scotland, are recommended by Mr Aiton
as deserving the attention of these who are engaged in the cul-
ture of mosses ; as is likewise the poa ¢rivialis, though it requires
a very rich soil, or irrigation, to produce any considerable quan-
tity of herbage. The white and red clovers are said to grow ex-
ceﬁently on cultivated moss, especially when manured with lime
and some clay, and when well rolled, as their roots are apt to he
thrown out by the spring frosts: and. by Dr Richardson and o-
thers, fiorin grass has been strongly recommended. Plantain, or
rib grass (plantago lanceolata), and several others of our native
grasses, are all said to grow well on such soils; and Mr Aiten even
recommends COUCH GRASS ! irsticum repens, as deserving of be-
ing propagated on cultivated moss. Although without. experi-
ence in the cultivation of moss, the vexatious consequences of
that almost intolerable pest of husbandry, would cause any per-
son to put in his earnest caveat against the introduction, of that
abominable weed on any cultivated soil,
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CHAPTER XIIL

———

ArpEnpix, Part. 4. No. 1.

On MANURES, OR SUBSTANCES APPLIED FOR PRESERVING OR
AUGMENTING THE FERTILITY OF THE SOIL.

By Jorx Namurtn, Eeq.

Tae solid parts of this globe which we inhabit, are generally

overlaid with a-surface of mixed matters, which we denominate
the soil ; by which is meant a substance capable of producing
vegetables useful to -man and his dependent animals. Infinite
wisdom and beneficence, which accomplishes the greatest purpo-
ses by the most simple means, has destined this mean substance
4o fulfil the most important ends; no less than to be the original
source of subsistence to all the animals of every species which
reside upon it. The new born earth, when first called into exist-
ence, was commanded * to bring forth grass, the herb yielding
seed, and the fruit.tree yielding fruit. ” It obeyed the sovereign
mandate ; and thus has still continued ¢ to supply the wants of
all that live.”
. In the early and rude stages of society, we find that man, like
his fellow animals, satisfied his wants with the spontaneous pro-
ductions of the earth. But as numbers increase, the spontane-
vus supply becoming less and less adequate to the demand, some
effort becomes necessary to make adventitious additions : and the
continued increase of numbers makes new calls on industry and
ingenuity. Thus those powers which Divine goodness has be-
stowed on man are awakened, and, by gradual improvement, be-
come the means, not of subsistence alone, but of every comfort,
and all the elegant enjoyments of life.

The first exertions of industry, to multiply the productions of
the earth were, no doubt, rude and uncouth. Such hints as ca-
sual observations had given would be followed,—the soil would
be partially and feebly stirred,—and such seeds committed to it
2 were found to yield the most abundant and most nutritive re-
turn; and this practice would be repeated till the soil was ex-
l_llusted; after which new lands would be occupied, and treated
In the same manner, till all that were accessible were reduced to
the same condition ; and at last it would become necessary to

ave recourse to some means of restoring decayed fertility. That
tuch was the progression of ancient agriculture is confirmed by
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. what has occurred nearer our own times. After the dering ex-
pedition of the immortal Columbus had added a new world to the
old, the enterprising Europeans flocked to the favoured islands
which he had discovered, where
’ Nature
Wanton’d as in her prime, and play’d at will
Her virgin fancies. - MivLT.

On these dwelt a simple race, in the earliest stage of society,—
supported solely by the spontaneous productions of an exuberant
soil and climate. = The bold invaders, eager to enjoy the delicate
and high valued vegetable productions, which the long worn soil
and feeble sun of their native lands refused to yield, exerted all
that activity to which they were habituated on the cultivation of
their new possessions, and abtained in profusion the recompense
of their labour. Year after year the same industry was exercis-
ed till the exhausted soil could no longer make the profitable re-
turns hitherto experienced ; and it was found necessary to resort
to the means practised in the old world, of making applications
for recruiting it. But illustrations to show that the fertility of the
soil must be exhausted by repeated culture and cropping, are need-
less : for, though that which is happily constructed, while it re-
mains untouched, will continue annually to produce the quantity
of herbage proportioned to its natural fertility, without failing ;
after the hand of industry has for some tiwe been exercised upon
it, to excite more abundant artificial products, it is at length
worn out, and demsnds restoratives; as universal experience has
fully evinced.

It is at this period, when the natural fertility of the soil has
been generally diminished by repeated cropping, that a new era
in the history of Agriculture commences. Heretofore, to turn
the glebe,—to divide its parts,—to expose new surfaces,—and
there to deposit seeds, required only corporeal exertion: but
when decayed fertility is to be restored, it becomes necessary to
inquire and to study what substances are adapted to the purpose :
—experience must be consulted,—reasoning must be exercised,
—the powers of the mird called in aid of those of the body, and
agriculture then begins to assuimec the character of a science.
As this progress advances,—so far as prejudices are overcome,—
fanciful theories rejected,—the laws of nature diligently studied,
—and fair reasoning from well established facts admitted, so far
will this character become more perfect; and agriculture will
be still more successful, as the means of supporting fertility is
better understood. And this being of the first importance to the
prosperity, nay, even to tl:e existence, of society, it is surely
the most meritorious employment of philosophy.

All those substances which have been administered to the soil,
for awakening its latent or restoring its decayed fertility, have,
by common acceptaticn, obtained the name of Manure, the mo-
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mentous sabject of this Essay. In discussing the particulars re
fating to which, it may be proper,

1st, To make some inquiry regarding the soil, its ingredients
and circuamstances, whether favourable or adverse to fer-
tility, in order to form some judgment of the manures or
substances which may with propriety be applied for its
melioration, in all its different conditions ; .

2d, To give a general account of the various substances
which have been used for the amelioration of the soil in
Scotland, the effects which they are supposed to produce,
and the success which has followed, according to the re-
ports from the different districts ;

8d, To arrange the substances employed as manures under
the classes to which.they seem naturally to belong, mak-
ing inquiries respecting ‘their different properties and ef-
fects:; .and in what manner any of them may be most
- economically: managed and applied ;

4th, To conclude with a few practical observations.

Secr. I
|

Of the Soil in general, and of what composed ; its functions, &c.

We often call the Soil, in common language, the Earth, not
without propriety, it being a mixture of some of those simple
bodies which philosophers have classed vnder the term of the
Earths. Earths and stones are detined bodies, without smell,
without taste, incombustible, insoluble or spatingly soluble in
water, and of specific gravity never amounting to five times the
weight of water. The simple earths are always found in mix-
tures or combinations with one another, frequently accompanied
with particles of the metals, chiefly Iron; so that we may with
equal propriety call stones, petrifactions of the earths; or earth,
a decomposition of stones. The simple earths discovered in the
* il are Clay, Sand, Lime, and Magnesia. Lime abowmnds in
the soil of some countries, particularly in some parts of Eng-
land, in the form of chalk, but is very sparingly distributed any
where in the soil, in Scotland ; and in many places scarce any
traces of it are discoverable. Hence husbandmen have found
it advantageous to have it raised from the bowels of the earth,
and carried from distant places to mix with the soil ; and on
that account it will more properly come under consideration in
the two following Sections. Magnesia 'is still less frequently
found near the surface than lime. It has been branded as hos-
tile to vegetation, perhaps unjustly ; but though it should be an
useful ingredient, nature does not offer any obvious means of
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soils, and to fill the interstices of such as are porous. This has
been, with great propriety, called vegetable mould : for, though
a part has passed also through the animal process, it had first
passed through the vegetable. The soils to which agriculturists
give the name of Loams, are probably those in which it prevails
though they sometimes speak of hazel loams, in which, it would
seem, this black-coloured substance did not abound.

There is a variety of vegetable mould, which has not all the
good qualities of this here described. It occurs on elevated
unds, probably long neglected, where the Musci, and such

coarse herbage, which thrive in a degree of cold and damp,
unpropitious to more valuable plants, prevail. There seems'to be
something in the nature of these wild plants which prevents them
from rotung so completely as others; and when the undecayed
fraj ts are mixed with the soil, they tend to increase its po-
rosity, or they fall into a kind of earth of a more porous contex-
ture, receiving water like a sponge, and shrinking and swelling
alternately with all the vicissitudes of the weather ; and, hence,
disqualifying it for furnishing a proper hold to the roots of plants.
But there are also other causes of this deficient construction; of
which more hereafter. Where the decayed Musci have accu-
mulated to the thickness of afew inches, this is called a2 Mossy
soil, which is always somewbat of this deficient construction.
Larger accumulations are called Moss, which covers many acres
of the surface of the country, and has, of late, been the subject
of much discussion. i

The soil contains also metallic oxids, by which are understood
metallic bodies, which being combined with that part of atmo.
:&ric air, sometimes known by the name of vital air, have lost

ir metallic character. Of these the oxids of iron chiefly are
discoverable ; and the red and the orange are both so prevalent,
that there is scarce any soil which does not contain less or more
of either the one or the other. When these oxids are found un-
mixed, the country people call the red #eel, and the orange
ockre 3 and they are distioguishable in the soil by the colour they
impart. When the red oxid is prevalent, it seems to have some.
what of a binding quality, preserving the soil in a pretty com.
pact state, little disposed to alternate shrinking and swelling ;
and appears to be favourable to fertility, probably on that very
account ; as all these red-coloured soils, under good husbandry,
are found productive. The orange oxid has also a binding qua-
lity ; but this is exercised on the subsoil, sand and gravel being
frequently found there, bound by this oxid in solid masses ; and

are injurious to the roots of plants which approach them.

Ou the surface, it has an opposite effect, separating the particles

of the soil, and rendering the whole extremely loose and porous.

A sterile soil, of a very porous quality, being lately analyzed,
YO If. 3 :
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one ounce, exclusive of stones and vegetable matter, contained
. coarse-grained sand, partly fragments of white grains.
quartz, partly dark coloured, - - - 320

Very fine-grained brown sand, - - - 11

) - —331
Pure clay, technically called alumine, - - - 4Z
Oxid of iron, - - - - - - 107

- ‘The great proportion of this oxid appears to be the cause of the
‘excessive porosity of this soil, which prevented it from giving a
- due hold to the roots of plants; since, without it, the other ingre-
dients would surely have lain compact. It is this probably which
Lord Duandonald calls Earth of Iron, and notices as an ingredi-
ent in the soil. Wherever it is too prevalent, it is certainly unfa-
vourable to fertility : for all soils much coloured with it are of a
sterile quality ; and where it greatly abounds, no plant will thrive..
‘It is doubttul if its injurious effects proceed from its fine particles
.being conveyed with the ascending sap into the bodies of plants,
or by their accumulation around the fibres of the roots block-
‘ing up the mouths by which the ascent of vegetable food is ob-
structed. It is likely, in part at least, owing to the latter cause:
for when a plant growing in those ochrey soils is taken up, the
fibrous roots appear all covered with this substance.
Spots, however, occur of a dull whitish soil, in whicli few tra-
ces of these oxids are discoverable, which are of a faulty con=
struction and sterile quality: from whence it seems probable,
‘that though the excess of the orange oxid is hastile to fertility,
the absence of all the oxids would be equally, or more so. But
it has been long ago suspected that those bodies, called primitive
“earths, might be oxids of metals; and it has been proved that
some of them were so. It was reserved, However, to a celebrated:
philosopher of the present times,* whose penetrating genius,
persevering industry, and happy discoveries, have rendered his
name illustrious, more fully to elucidate this point. He, having
"examined some of the earths existing in the soil, has found them
“to be oxids of peculiar metals; and from thence concludes that
“all the earths found on the surface may probably Be of metallic
origin. Hence vital air is the agent by which the soil is formed,
"and is a considerable ingredient in it. Other bodies, which ge-
_nerally exist in an geriform state, appear also to be combined or
kept condensed in the soil ; since several philosophers have ex-
tracted a large volume of air of different characters from a small
"bulk of these carths. Much common air likewise, forced into the:
“interstices of cultivated land, and kept condensed there, by the
pressure of the atmosphere, must lodge in a concentrated state ia.
“the soil.

* Dr Davy..
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From the view here taken of the known component parts of
the soil, we are naturally led to inquire, in what manner this
mixture of substances promotes the production of vegetables: in
the solution of which problem, we must resort a little to vegeta-
ble physiology. The seeds of plants do not freely germinate,
unless they be covered from the light, and from the withering
air; and a regulated warmth is required during this and the suc-
ceeding process of vegetation. For these purposes, the soil, as
above described, is admirably adapted. Its particles, separated
by culture, form a light and easy covering, excluding the light
and drought, and admitting the rays of the sun; which it absorbs,
retains, and slowly conducts, ditfusing 4 mild heat. As the
roots extend, they require a medium through which they can pe-
netrate, and at the same time 50 compact as to embrace them
closely around, and oppose such gentle resistance as to oblige
them to ramify more copiously, and form a great number of
mouths for the reception of nourishment. The different ingre-
dients above mentioned are well adapted to this purpose. Sand
tempers clay, separating its particles, and weakening their cohe-
sion : clay fills the interstices of sand, and preserves it in some.
degree of compactness. Hence it is, that soils in which sand
and clay are mixed in proportions considerably different, may be
sometimes equally fertile. Again, the red oxid of iron binds
particles which might otherwise lie too loose ; and the orange
.oxid probably, when not in excess, may frequently tend to keep
asunder particles which might lie ton dense without it. Vege-
table mould, when it abounds, contributes still more to that hap«
‘py medium, which is the perfection of the soil. The great elas
ticity of.air, much of which we have seen is compressed in the
wil, continually actuated by alternate vicissitudes of temperature,
must produce a kind of oscillatory motion, which may probably
‘e favourable to vegetation. But growing vegetables, daily in<
creasing in size, must obtain matter of which that increase is
formed, which it does nut appear they can derive from the soil
‘a8 above described. The earths form only a very inconsiderable
part of vegetables; and it is extremely doubtful if any be drawn
from the soil in which they vegetate. The almost imperceptible
mouths of the roots, by which plants receive their nourishment,
seem to be very ill adapted to admit particles of gross earth ; and
there are instances on record, of plants growing to a great size,
in boxes filled with earth, and that earth suffering only a scarce=
ly perceptible diminution ef bulk and weight. There is still less
.reason to think that vegetables draw the other substances of
-which they are principally composed from the soil, the composi-

.tion of all vegetables, as modern analysis has fully ascertained,
being charcoal united with two aeriform fluids, inflammable and
vital aip, in a triple combination. In the nomenclature now used,
this chicoal is called carbon ; 1i;\ﬁ_ammable air, bydrogen ; and

: 2
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~ 5th, Capillary attraction, or the ascension of water in_capil-
tubes, in which its particles quit the mass, and rise to an in-

definite height, in proportion to the smallness and nice construc-

tion of the tube. To this, the Rev. Dr Hales erroneously likens

?;;lmysterious escension of the aqueous sap in growing vege-
es.

Under the dominion of the two first of these laws, water is
quite inert; and stagnant water is well known to be the bane of
all land plants, and more especially of those cultivated by man.
Tt is no less injurious to the soil, whatever be its character. By
softening cohesive soils, it makes the particles more intimately co-
alesce, and becomie hard as a stone when dry, refusing admission
to vegetable roots. By filling the interstices of porous soils, and
its volume swelling with every change of temperature, every ca-
vity is ‘enlarged, more stagnant water admitted, and the defect of
the soil increased ; and thus the roots are chilled in rainy times,
and lose their hold on the retarn of drought.

The three last laws are somewhat analogous in their influence,
the aflinity of aggregation being broken by them all. Water
being thén released from its inert state, becomes ambulatory,

rangng through the regions of space. It is under this influence
alone that water supports vegetation. In a vapoury state, it pe-
Detrates the integuments of seeds, softens, swells, and calls to
life the torpid germ. It efiters the minute mouths of the roots,
mounts, and circulates through all the vessels of the plant, lubri-
cating the parts, and carrying along with it the necessary ali-
ment ia solation. When the sun descends, it visits the external
surface, sappling the leaves, and fitting them for their peculiar
fanctions. Hence we see the great importance of guarding a-
gainst-stagnant water, and inviting its presence in an ambulato-
1y state. For the former purpose, the water must be prevented
from approaching the surface, if it comes from below; and quick-
ty conveyed from the surface, when it comes from above. For
the latter, the cohesion of the soil must be overcome, and the
sumber of interstices increased ; but the parts must lie compact,
and the interstices between them of the smallest dimensions, so
:;"l the ambulatory fluid may freely circulate, and no imert water

€.
ater, performing all these important functions, was long be-

lieved to be the sole food of plants: but a due consideration of
the subject will convince us that it is not. We have seen that
it is composed of two of the ingredients of vegetables, and these
may be supposed to be drawn from water ; but the third and
most considerable is wanting. Nor is it certain that vegetables
derive these two from the water which they imbibe. It does not
appear that the vegetative process has the power of decompos-
ing and-assimilating water to any sensible extent, since it has
- been amply proved by the able experiments of Dr Hales, and






~

Tuar. XII. ArpEnpix, Part 4. No. L 71

been handed down to us from the Romans, to whom it wag
known. But though it has been known from remote times as a
substance adapted to awaken fertility, the use of it long conti-
nued to be partial and sparing. It is only since the middle of
the last century that its beneficial effects have been generally
recognized and duly appreciated. Lime is found in Scotland
chiefly in the state of limestone and marble, lying either in
continuous layers in the bowels of the earth, sometimes too deep
to be brought up at a moderate expense, or heaped in immense
blocks on the mountains. It is scarcely ever found pure, being
mixed with a greater or less quantity of clay, sand, iron, &c.
sometimes to the extent of 30 parts in 100. It is held in a hard
mass by combination with carbonic acid and water. By the ex-
periments of the illustrious Dr Black, 100 parts of crude lime,
exclusive of all extraneous mixtures, consist of 11 parts of wa-
ter of composition, 34 parts of carbonic acid, * and 55 parts of
lime. It is well known that this substance is reduced to powder
by calcination in a strong heat. When water is afterwards thrown
upon it, heat is engendered, and it crumbles inté dust. In this
state it is called quick lime, and dissolves in a large proportion
of water ; and, with the aid of water, consumes and decomposes
all animal and vegetable substances. When wetted and exposed
to the air, it quickly attracts from the atmosphere its natural
proportion of carbonic acid, and forms into hard masses. It is
then called effete lime, is quite insoluble, and does not seem to
affect dry substances.

Husbandmen have applied lime to the soil in both these states.
Where nature has not furnished it at hand, it has been brought
from a great distance both by sea and land, even the length of
30 miles of land carriage. ¥ The quantities applied by different
individuals, and in different districts, are various. The least, of
which there is any account, is 100 Winchester bushels in pow-
der, and the greatest 500, per acre, and different quantities be-
tween these. But it is an universal rule that cohestve soils re-
quire a greater quantity than those which are open and friable.
It is sometimes spread on pasture grounds, or on clover stubble ;
but the most generally approved application is on ground fallow-
ed, or such as has been ploughed for the reception of the seed,
to be immediately harrowed, and mixed with the soil. Some
recommend covering it in the soil before it have lost its causti-
city ; others contend that it should lie exposed on the surface
to attract fertilizing principles from the atmosphere ; and others

® An aeriform body or species of gas, formed by the combination of carbon with
etygen. It exists in the atmosphere in all regions, and on the highest elevationg
#s well as the lowest valleys, though it is one-third heavier than common air,

+ Roxburghshire Report.
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have been better made, the horses become more powerful, and
their tackle in better order. The reports with respect to liming
aré, however, contradictory. While some have discovered that

ated limings are ineffectual, liming is carried on in some dis-
tricts with more ardour * than ever ; and the farmers of the Carse
of Gowry, in particular, continue to repeat the application of
lime with scarce any suspicion of its having lost its influence.
While some teach that lime has its chief effect by operating on
organized matter lodged in the soil, others report that it has had
very little effect on land which had been long under a course of
dunging and cropping. And among the many reports of the be-
nefit of liming, some affirm that they have applied lime without
any visible effect, and some that their crops have been burnt or
injured by it. But, in the midst of these contrarieties, it may be
safely concluded, from the concurrent testimony of the different
reports, that to derive the greatest benefit from the application
of lime, the land should be completely freed from the excess of
water—that the lime should be intimately mixed with the other
substances of which the soil is composed-—that its effect is always
greatést on néglected ground, when first taken under culture—
that without the apglicatidn of it, such ground has not been
brought to the same degree of fertility by other means—that the
ground thus fertilized, by too long a succession of tillage crops.
is greatly exhausted, becoming unproductive as well of grass as
of corn, and cannot, without the utmost difficulty be restored to
its Tormer state—that lime has greater effect on cohesive than on
loose and friable soils, and consequently a greater dose, or more
frequent repetitions, may, with the prospect of success, be ap-
plied to the former than the latter—that on loose soils repetitions-
of liming are of doubtful effect, and should he used only at dis.
tant periods, and after the land has lain for some time in pasture
~that lime, mixed with other substances, to separate the parts
of the earthy and rot the organized, may be successfully applied
on land, where «lone it would have no effect: and one half of
the lime used alone is sufficient for the mixture. Such are the
phenomena which have been observed to attend the application
of lime to the soil. Several of the gentlemen who have rcturned
reports to the Board of Agriculture, have exhibited very ingeni-
ous theories to account for these. But as the postulata which
they assume are different, their conclusions are also opposite ;
and need not be stated bere.

Marl, though principally deemed valuable on account of the
calcareous matter it contains, is described to have operations as
p manure somewhat different from those of lime, and requires ta
be separately considered. Three sorts have been found in Scot-

* East Lothian Report.
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land, and used as manure ; viz. shell marl, stone or rock.marl,
and ‘clay marl.

Shell marl has been found and used as manure to the soil in
different districts. It was at first profusely applied, and crops of
too great luxuriance were raised. At present from 80 to 40 cart
loads are laid on an acre, about 16 cubic feet each load ; and
double that quantity is laid on strong cohesive soils. It is some-
times laid on fallow or stubble : but to spread it on grass, in sum-
mer, and allow it to lie on the surface for one or more years, is
deemed preferable. : '

Stone marl has been found, in some instances, not to contain
more than 15 per cent. of calcarcous matter; in others it is richer.
It has been laid on land at the rate of from 400 to 600 cart loads
per acre. This heavy labour has made many farmers prefer lime,
even when carried from a considerable distance.

Clay marl differs nothing from the last, except that, being soft,
its parts separate with more facility, and, being sooner blended
with the soil, takes quicker effect. Both these are allowed to lie
some time spread on the surface.

" Marble earth, found in the Isle of Skye, being a pure carbon.
ate of lime, need not be farther noticed.
 Sea-shells, beds of which have been found in many places a-
long the shores of Scotland, are applied with success on the
neighbouring grounds. They have been sometimes carried coast- -
wise to distant places. As they are nearly pure carbonate of
lime, their effect is admitted to be similar. Corals and corallines,
which are also found on the coast, are considéred as the same,
Nor is the shelly sand, or sea sand, which has been successfully
applied to ground on the coast, any thing different, except in the
mixture of silicious earth, which makes it fittest for cohesive
soils.

The last enumerated substances, as calcareous, must operate
as lime does. Shell marl contains a large proportion of calcare,
ous earth with some dissolved animal matter, When spread on
the surface, it Fromotes the growth of esculent herbage—it oc-
casions large tillage crops; and when tke land is gently cropped,
and returned to grass, the turf is closer, the grass more plenti.
ful and sweeter than before. Its operation is not so quick, but
more durable than that of lime. In some instances, however, it

"has been found immediate. It greatly promotes the growth of
clover. But on cold damp soils which have been strongly marl.
ed, the crop has been found later, and the grain lighter than
on limed land. * DBy severe cropping, marled land has been
much exhaysted. In Stormont and Strathmore, in Perthshire,
some ficlds have been almost laid waste by repeated marling and
over-cropping : the surface, having been rendered too loose ta

¢ Roxburghshire Leport.
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hold the roots of grass, is blown about by the winds, like the
dust of a dry road. +

Stone marl and clay marl contain a greater proportion of ex-
traneous matter. ‘Their operation is slower, but very lasting.
Land, 40 years after marling, has been found to bear a closer
and better cover of grass than that which had been more recent-
ly limed. Repetitions of this marl has had no good effect ; nor
has it succeeded well on land which had been limed before. But
the application of lime has had sensible effects on land which
had been marled. * -

A new manure has been used by Mr Mitchell of Ayr, an ac-
count of which is given in Mr Aiton’s able report of that coun-
ty. Sea water is evaporated by boiling, till there be. no more
water left than can keep the salt in solution. With this, 32 Wine
chester bushels of lime shells are slacked as manure for an acre,
and moistened to the consistence of soaper’s waste. This is ei-,
ther spread singly, or made into a compost with 40 cart loads of
peat moss ; which last is reckoned preferable. It has been put
in comparison with soaper’s waste and dung, at the rate of 72
cart loads per acre; and the former rather exceeded the latter.
It has since stood the test of comparison with other dressings.
Both the corn crops and succeeding hay crops were good. It
t:s been found peculiarly favourable to the growth of wheat and

ans. - :

Gypsum has been little tried as a2 manure in Scotland, and ac-
cording to the accounts given of the few trials which have been
made, it has had little or no effect. The astonishing increase of
fertility, in Germany and North America, which this substance
is said to have produced, are certainly unaccountable. Yet
they are strongly supported by the experiments of Mr Smith of
Tunstall in Kent, communicated to the Board of Agriculture.
He states that from 8 to 6 bushels of this saline compound of
lime, sparingly soluble in water, spread over an acre of different
species of herbage, had' much more than doubled the produce,
and left the soil in condition to yield a superior crop the follow-
ing year. Unaccountable as this may be, there are other ope-
rations of nature for which man is equally unable to account,
The well authenticated accounts of its efficacy should surely
therefore induce farther experiments. Should any of these prove
successful, and the proper mode of application become better.
known, the great abundance of it which Mr Aiton reports is-to
be had on the coast of Ayrshire near Balantrae, might be car«
ried coastwise, and a great extent of country furnished with it,
a a moderate rate.

Soaper’s Waste is used as a manure in the neighbourhood of

+ ,Pe_rth.shire Report, ‘ * Berwickshire Report,
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places where soap is manufactured. It is said to require as
much bulk as of dung to produce a good effect, and then it isa

good and lasting manure, producing good crops of corn and
" grass. Itis most effectual when spread on grass grounds. © But
its weight and bulk make lime preferred when the distance is
considerable. )

The following substances, though not calcareous, are used as
manure, and originate from the mineral kingdom.

Refuse of salt, procured from salt manufactories, is said to
answer as a manure. DBut no account is given of the circam-
stances relating to its application.

Ashes of coals, wood, and peats, consumed for domesti¢ use,
are carried out everywhere, and applied as manure. They are
brought also from towns, and from manufactories where much
fuel 15 consumed, and are found to have an immediate effect it
exciting fertility. But ashes, made in families, are more fre
quently laid in heaps, mixed with other offals ; and chamber lie,
soap suds, and dirty water, thrown upon it. They are then found
to be a powerful manure; peat moss is sometimes burnt for the
purpose of making ashes to be spread on grass groand, ahd soon
produces a superior verdure. ‘The most approved way is to burn
it in kilns or smothered heaps. The moss which is become rot-
ten and brittle, bearing coarse herbage, is most easily burnt,
and yields the most ashes. Ashes are found to be rather a quick
than a lasting manure.

Burnt clay or earth is found to occasion an increased fertility
wherever it is applied. But paring and burning, the means by
which it is most plentifully obtained, is now almost abandoned
in Scotland, except in some few places where there is a consider-
able bulk of soft mossy matter on the surface. In those districts
where paring and burning was practised, it is reported that ver
Iuxuriant crops were first obtained ; but in the end, it was foun
that the soil was left almost in a ruinous state, and could scarce.
ly be restored to its original fertility. Hence the practice has
been much reprobated ; and agriculturists have not yet resorted
to any other means of obtaining burnt earth to any extent,
though-it is acknowledged to be a valuable mixture in the soil.

Soot, chiefly from coal fires, is colle@ed in towns, and carried to
farms in the country, fometimes to a confiderable diftance. It is
ufed as a top-dreffing in the {pring for young wheat or artificil
grafs, and fown from the hand. It has thus been found to forward
vegetation. That which is recently made is preferable to what has
been long kept,

Clay and fand are fometimes applied as alteratives, each to corre&
the faults of a foil which poffeflfes the oppofite quality in excefs,
It is a laborious operation, but is found to have happy effeCts.
When the parts of clayey foils are feparated by mechanic labour, in
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a dry feafon, fand is eafily mixed with them ; but clay does not mix
with fandy foils with fuch facility. This fucceeds beft when the
clay is fpread on the furface, and lies till froft and rain have fepa-
rated its particles. It then gradually mixes, in the courfe of plough-
ing.

gIrx'igm:ion, the fertilizing of land by the means of water, muft be
confidered as a fpecies of manuring obtained from the mineral king-
dom, fince it is admitted that irrigation fertilizes chiefly by the mat-
ter which the water brings along with it from the furface, or from
the bowels of the earth. In fome diftriéts, the floating of arable
land, while in grafs, to enrich it for a courfe of corn crops, was
much praQifed. Dams were made to divert the courfe of ftreams,
aquedu@s built to condu& the water over hollows, and trenches cut
to take it through heights; and thus a confiderable extent of fur-
face was frequently overflowed. The large crops which were thus
obtained awakened the avidity of farmers, who continued alternately
to float and crop till the foil was fo much exhaufted that it could
peither carry corn nor grafs, The praétice is therefore difcontinued.
Careful hufbandmen beftow fome pains to lead the water from the
higher grounds, or from brooks which have a higher fource, over
the flat marfhy meadows, which are kept in perpetual grafs. Thefe
were thought valuable poffeffions, when the culture of artificial grafs
was lefs common ; but many of them have been drained of late and
plonghed for corn cropa. Some individuals, induced by the fuccef.
ful irrigation of meadows in fome Englith counties, have begun to
follow the example. Though perhaps the fame perfection in that
art is not yet attained, nor the increafe of grafs fo confiderable, yes
evident improvement has been made on meadows in different parte
of the country, which will probably induce others, whofe fituations
are adapted to the purpofe, to follow the example.

Decayep OrGanizeDp Bobiks.

Farm dung, it is admitted on all hands, of all the fubftances ap-
plied to the foil, is that on which the prefervation and advancement
of the general fertility of the country principally depends. Moft
of the gentlemen who have fent reports to the Board, reprobate, in
fitong terms, the negligence and inattention of farmersin the collec-
tion and management of this important fubftance, and with great
juftice § for though the fault is not univerfal, it is but too general.
It is aftonithing to fee a man, fhrewd and fagacious, toil himfelf or
fervants and horfes through ftorm and mire, labouring land for a crop
which he knows he has already exhaufted ; or going twenty miles
to a market in hope of getting a fhilling more for a horfe or cow
than he could get at home ; yet walking about his doors to his an-
cles in muck, and feeing it gliding off in folution and filling every

gutter, or wathed away in torrents by every thower, without taking

(
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his fhovel in his hand, or bending his back to colle&t and preferve
it. Should we call this difregard to his intereft, or fhould we cal}
it lazinefs? His keen avidity, and his ardent a&ivity in other cafes
will rife in evidence againft us. To what then are we to attri.
bute this thocking negleét? Tell him, that by every little clot
which is diffipated, he lofes a handful of corn, he will affent, and
will add, that he has not time to attend minutely to that article.
But there are few things on which a farmer’s time could be more
profitably employed : and the moft affiduous fpend much time to
lefs purpofe. The general idea of the defpicablenefs of the fubje&
has probably prevented method and attention from being applied to
it. The obvious intereft which every farmer has in making the
mott of his dung, it may be hoped, will foon overcome this bad ha.
bit ; and thus the general fertility of the country will be fenfibly
increafed, : :

In the beft cultivated diftriGts, the farm.yard, where cattle are
foddered, is cleaned once in three or four weeks ; and its contents
mixed with the dung and urine from ftables and cow-houfes, which
are daily cleaned ; to which are added the caft thatch of thatched
houfes and all other putrefcible offals, the fcrapings of ‘paffages, -
sfhes and wafte water from the dwelling-houfe, This heap fome-
times lies untouched till it be applied to the land, fometimes is turn.
ed in the place where it lies, fometimes carried out, and laid in a
heap in a corner of the field where it is meant to be applied, turned
repeatedly and watered when too dry, till it be completely rotten.
Thofe who dread the effes of the condenfation of dung by the
trampling of cattle in the ftraw-yard, remove it frequently to a
place where no cattle have accefs, turn the heap and water it as be-
fore, till completely rotten. * Thofe cultivators never ufe recent
dung : for turnips, efpecially, it muft have undergone the laft ftage
of putrefa&tion, and become crumbling : for wheat, it muft be near-
ly in the fame ftate; and when it is not in this ftate of preparation,
it is allowed to lie and rot over year. Yet thefe people who turn
their dung heaps frequently, think expofure to the fun and air high-
ly injurious to dung. Some' however ufe the dung before it be en-
tirely rotten, while it is clammy and adhefive, and the organization
of the ftraw litter is not deftroyed. + The dung which is carried
to the field is fometimes mixed and covered with mould, with a view
perhaps both to facilitate the rotting, and to add to the bulk. O-
thers again make an excavation for the reception of the dung, either
in a denfe foil through which no juice can percolate, or artificially
fecured againft that wafte, and furrounded with a wall to retain
moiflure.3 Here a thick layer of peat mofs or other putrefcible
matter is reccommended to be laid in the bottom, over which the

/7

* East Lothian Report. + Berwickshire Report, § Fifeshire Report.
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dung is regularly laid. In fome diftricts, the laft or putrid ftage of

- fermentation is barely allowed to commence : the dung is always
kept moift and moderately compa&, and laid on the land before it
be much rotted. Some even give long dung the preference of that
which is fhort and rotten, efpecially for wheat and potatoes, provided
it has been kept moift and immediately ploughed into the foil. Dung
made by high fed cattle is much preferable to that of thofe which
are lean and fparingly fed.

Town dung is brought from towns and populous villages to which
Little land is attached. It confifts of the excrements and litter of
domeftic animals, afhes and every kind of garbage, {weepings of
houfes and ftreets, foaked generally in putrid liquids. - Thisis great-
ly in demand. Farmers fend hay, potatoes, turnips, &c. to towns,
aod bring back dung. It is fold at various prices in different dif-
trits, from 2s. 6d. to Gs. per ton. It has been obferved that far-
mers who have accefs to town dung, are lefs attentive to making it
at home. {From great towns.it is fometimes carried eight miles and
upwards, and becomes a coftly manure,

Dung of birds.—There is no particular report about it. But
it is known to be a very powerfu{)manure where it is to be had.

Woollen rags are used as manure. Formerly poor old people
went round and collected them in magazines, from whence far-
mers were accommodated. As 70 or 80 stones, hay weight,
were reckoned sufficient dressing for an acre, they were some-
times carried to a considerable distance, cut in small pieces,
strewed over the field from the hand, and ploughed in. © Whether
it is that the expectations of those who used rags have been often
disatﬁpointed, or that new chanuels of employment have carried
off the collectors, this kind of manuring has fallen ‘much into dis-
use, and rags are now more frequently thrown promiscuously
into the dunghill, and carried with other matters to the field.
They are still however partially used, and reported to have &

effect, especially on the potatoe crop. Animal hair, which
1s nearly of the same nature with wool, sells too high to be used
2 manture. ‘

Sea weed, or sea-ware, is used as manure all around the coast:
Of this genus of plants, there are four species found on the coasts
of Scotland, which are applied to that purpose. Fucus vesicu~
losus, F. nodosus, F. serratus, and F. digitatus. Towards the
heads of the narrow bays, and the upper parts of the embou-
chures of rivers, theF. serratus is the most common, and is said
to have the weakest effect. It is recommended to spread these
weeds fresh from the shore, and immediately plough them in; as
their chief value consists in a very solyble gluten, with which
they are replete when they come fresh from the sca. If that is
not convenient, they should be formed in heaps, and well cover-
od with mould. When peat wioss is at hand, it is a proper sub~
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ject for this mixing ; as the weeds quickly excite-a fermentstion
init. The weeds are sometimes laid in the dung-stead, and immee
diately covered with a thick layer of straw-yard dung. But it if
also reported, that they have a good effect when spread on graser
ground, and allowed to lie on the surface, the herbage of the field
receiving and absorbing the gluten of the weed. It has a better
effect on friable than on cohesive soils, and should be ploughed
in with an ebb furrow, to keep it near the surface. The effect
does not last more than two years. Pond and river weeds seldom
occur in abundance; where they do, they are sometimes mixed
with other substances, and used as manure.

Folding or teathing, is 2 mode of manuring, by which the ex=
crements of domestic animals are applied at once to the soil. In
the early stages of rural improvement, this was the only mode
by which manure was conveyed to the out-fields. But as im-
provement advanced, the husbandman became more solicitoug
to have the manure at command, to be applied at his own dis~
cretion : cattle were more confined to houses and sheds, and nof
suffered to lie without doors, except those which fed on enclosed
pasture, But folding is still practised in some districts. Walls
of sods are made to surround a fold, or range of folds, contain*
ing as much ground as it is deemed the stock to be confined in
it might manure. Moveable flakes, formed of slender spars of
woodg, are now frequently used instead of sod walls, and are
easily shifted from spot to spot, as each gets enough of manure,
Where small flocks of sheep are kept, which have not far to
travel for their pasture, they are sometimes confined in the same
manner. The usual time of folding is 16 weeks, when the stock
rest in the fold during the night, and two hours in the middle of
the day, about the summer solstice, and a month thereafter. Du-
ring the time of folding, 10 cattle, or 30 sheep, are allowed ta.
manure an acre ; and land, thus manured, is found to yield two
or three plentiful crops. It has been objected to this practice,
that the cattle are injured by being too long confined in the
morning, and the folding being too long continued for the sake
of the dunging. Some have also suffered loss, in the ensuing
corn crop, from the great number of slugs, bred from the eggs
which the dung lying on the surface in summer, had induced
the parents to deposit, especially on clayey soils. Others think
it a very economical practice in certain situations. Sheep are fed
on turnips in winter, enclosed in similar flakes, or in nets of whip-
cord suspended on stakes. This has proved very beneficial on dry
porous soils, which are enriched with the excrements of the sheep,
and consolidated by the trampling of their feet; but is not so
suitable on soils in any degree cohesive or retentive of water.
The soil, by winter poaching, is disqualified for the ensuing crop,
and the animals have a comfortless lodging. :

-





















Ouasr, XH.  AppEnDIx, Part 4. No. 1, 87

1st, Substances which correct the defects of the soil, and adapt
it for its various functions in the production of vegetables.

2J, Such as facilitate the decomposition of vegetable focd
lodged in the soil.

3d, Such as directly furnish foed to growing plants.

But the author above mentioned justly observes, that substan-
ces used as manures may be adapted to more than one of the a-
bove purposes, and, of course, cannot, with strict propriety, be
arranged under any of the above classes. To avoid this dilem-
ma, we are obliged to resort to the other mode of classification,
aud arrange all manures according to the origin from whence
they are derived. And having placed all the substances, known
t0 have any effect as manures under the particudar classes to
which they naturally seem to belong, by examining each in their
order, inquiring into their respective properties, and the different
effects they ought to produce, se far as science or experience has
imtructed, the husbandman may be enabled to judge how to ape.
ply any of them, in all circumstanoes, with the greatest proprie-
ty, and with the surest prospect of success. The classification
will thus be the following. :

- 1st, Fossil manures; that is, substances taken {from the earth,
or having the character of Earths, as defined in Sect. I.
2d, Animal; the exuviz and remains of animal bodies.

8d, Vegetable ; all vegetable substances, after vegetable life

has ceased.

4th, Composite; by which is meant the mixtures of the three

former, which husbandmen commonly use as manures.

Under the three first will be specified, all substances which
tiave been used as manures, either separately or mixed, making
some inquiries.concerning the gualities of each; but as: these sub-
stances, particularly those of the second and third class, are sel-
dom applied in a separate state, these mixtures, in their different
proportions, and the manner in which they are mapaged, must
be considered at some length under the last class.

: Tosstr, MANURES.

Fossil manures are of three kinds ; 1st, Calcareous ; 2d, Non-
calcareous ; 3d, Mixed.

1st. Calcareous.—The calcareous manures are limestone and
marble, burnt and reduced to powder ; marhle earth, sea-shells:
Shell marl, soaper’s waste, and Mitchell’s manure, till better

4 The heads under which Dr Hope of Edinburgh distributes manures in his
Lectures on Chemistry, are, 1. Those which furnjsh nourishment to plants ; 2.
Those which act by stimulating the vegetable fibre; 3. T'hose which operate hy

" bringing the remains of organized bodies into a state fit for nourishing plants;
4. 'ﬂmewhich ameliorate the texture of the soil; and, 5. Those which correct
any noxious impregnation in the soil, inimical to vegetation. It is obvious that
same substances may act in more ways than one; they are then arranged upder
that head which embraces their principal mode of operation.
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for a month;. at the end of which the straw in the garden moild

was more putrefied than the other. But quick lime, with the
aid of water, suddenly destroys all vegetahle substances. Upon
the surface it putrefies the growing herbage, but does not appear
to reach the roots, as a fresh verdure soon after arises. Bat
when the roots of a growing plant are immersed in lime water,
its leaves soon droop, and it does not recover, though the lime
soon falls to the bottom, and leaves the water sweet.

When lime, used as cement or plaster, is exposed to stagnant
air, or to the alternate influence of rain and frost, its cohesive
power is destroyed, its particles separate, and it crumbles into
dust. In this state it has been found to have an uncommonly
good effect in promoting fertility, when applied, especially, to
cobesive soils. Powder of lime spread, and allowed to lie and
¢carbonate on the surface, seems to be acted upon in the same
manner. At first it becomes hard and stoney under the foot,
and after some time fecls more mellow and friable. It is not
known whether or not the carbonic acid, by which the parts
of the lime were bound together, be liberated by this change ;
but it is certain thesc parts never again cohere, but seem rather

‘to repel one another.

The solution of quicklime in water combines with oil, and
forms a kind of soap. Even the carbonate of lime has an im-
perfect operation on oil somewhat similar, the two substances
gradually forming together into a viscid coagulum.

Lime, whether quick or carbonated, has a strong affinity with
the acids, by combining with which their antiseptic influence is
withdrawn from substances which they kept in preservation, and
these substances are allowed freely to pitrefy.

Lime itself is not possessed of the necessary qualifications of
the soil. Sceds planted in a flower-pot filled with pounded car-
honate of lime, regularly watered, will vegetate feebly, but make
little progress, and die without' coming to perfection. In a flower-
pot partly filled with garden mould, and carbonate of lime an
inch and a half thick over it, plants put down their radicles
straight through the lime, without ramifying or stret¢hing side-
ways, till they arrived at the other mould. Even in a mixture,
where lime was only one fifth, the plants were poor and sickly,
and made no progress. o * : '

Lime and its compounds are always found in the ashes of burnt
land vegetables : of course, it must be an ingredient in their coms
position ; but it'is a very inconsiderablé ingredient, perhaps not
the hundredth part of the whole plant. :

These are a few traits in the character of lime. Itis much to
be regretted that the subject has not been more fully investigat-
ed. Perhaps what is here advanced may excite farther inquiry,
and clearer discoveries may be made. Judging from these faint
lights, the purpeses ‘for which lime is applicable to the soil in
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ing too loose and porous for holding the roots of plants, or water
to support them, by overliming, which does not appear to have
been occasioned by the causticity of the lime. Fields in Stor-
mont and Strathmore have lost all cohesion, and bear no grass,
by the excessive use of shell marl, which is always in a car-
bonate state.® Carbonate of lime, after remaining in a damp
situation, like decayed plaster, crumbles into dust, and not only
refuses to cohere, but lies vary loose and open. What the na-
ture of this chemical change is, does not appear to have been ex-
amined ; but the fact is'certain. It is this trait in the character
of lime which causes the faulty porosity in the soil. As it is ve-
ry generally admitted that lime yields scarce any direct food to
plants, but only adapts the soil and its contents for their nourish-
ment,—a8 moderate quantities have been found to answer this
purpose,—and very large quantities or too frequent repetitions, in
some imstances, to defeat it, it is surely most prudent to keep
within moderate bounds, till longer experience have established
a more certain standard for soils of different qualities.
With regard to the second question, some insist that land
thould have a large dose of lime at once; that smaller quantities
iven at different times produce no effect, and are altogether
wn away. Others argue, that the main use of lime being as
an ingredient to improve the construction of the soil, it can on-
ly serve that purpose by being intimately mixed with the other
ingredients, and that this mixing can be best effectuated by re-
peated applications. The argumeut on both sides rests upon
the supposition of lime being an unconsumable substance; and
the diversities of soil are not taken into consideration. But
though lime carbonated be insoluble in water, it forms, as has
been said, with some acids, soluble salts, and may also com-
bine with the carbon and hydrogen of putrefying bodies. Such
of these soluble compounds as are not carried up into the or.
shms of growing plants, must be washed away in rains ; and thus
e proportion of calcareous matter be continually diminishing.
Besides, the insoluble salts of lime, .though they remain in the
soil, may not be so usetul ingredients as the carbonate, since-
all salts have qualities different from those of the substances of
which they are compounded. The calcareous matter must there-
fore be always diminishing, by the abstraction both of soluble
and insoluble salts : but experience has not yet established any
rule to judge at what rate this consumption proceeds, or when
it :nay be requisite to restore what has been wasted. As to the
diversities of soil, the mixture of lime tends to separate the par~
ticles of strong clays for a time; but these particles have such a
teadency to coalesce s often as they are soaked with water, that
repeated applications of lin ¢ ta separate them anew, may often

. P

¢ DPurthshire Repoit, p. 292
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the torrent has torn pieces of earth from various places, and
blended them together. Nature, it would seem, having set be-
fore us examples of soils fitly blended for fertility, and laid the
materials, for amending those which are not, every where to
hand, has frequently left the finishing to human industry. It is
in the performance of this task, that the substances of which we
are now to treat come to be ranked among manures, They are
the following, viz. Virgin earth, sand, clay, burnt earth, matter
left on the soil by irrigation, refuse of salt, ashes of wood, peat
and coal, soot; all of which shall be noticed in their order.

Virgin earth, by which is meant a favourable mixture of the
substances of which the soil is composed, lying in some neglect-
ed corner, and showing its aptitude to fertility by the close turf
of sweet herbage which covers it. This ameliorates defective
wils, either by itself or in composts. By itself it imparts some
share of its own happy comstruction, as well as the vegetable
food it has been storing up, while it remained at rest, to the soil
on which it is laid. In composts it also absorbs and retains the
putrid moisture oozing from putrefying substances, and serves
as its vehicle to the soil. ,

Sand and clay, when applied on a soil of an opposite quality,
must evidently correct its defects: and both have been applied
for this purpose with considerable success. The quantity must
‘be proportioned to the greatness of the defect, or otherwise it -
vill be of little avail. '

Burnt earth, that is, any of the mixtures of the earths found
near the surface, torrefied in a red heat. ‘This operation makes
a change in the modification, which produces remarkable effects.
When cohesive eatth has undergone this, and is afterwards re-
duced to powder, all its tendency to coherence is lost, and its
particles lie compact, without uniting. It seems to have the
perfect consistence of a fertile soil : for corn springs quickly, and
tillers abundantly on it : and if a little dung juice, from time to
time be given, it will grow luxuriantly to maturity. It has al-
50 a strong tendency to promote fortility when applied on other
wil. When brick-dust is sprinkled on grass, a deep verdure
soon after appears. When a quantity is mixed into any spot of
2 corn field, a superior crop. is observed for a number of years.
Even a very slight torrefaction of the soil has a great effect.
Mr Curtis of Lin had a succession of valuable crops by burning
the stubble on a field. + It is surprising that the beneficial ef-
fects of torrefaction, which can scarcely have escaped the obser-
vition of any husbandman, has not brought it more in use. -
Probably ' burnt clay might, in many cases, serve instead of
burat lime ; and surely the one could be more cheaply procured

the other. If torrefied clay, upon more extensive experi-

4+ Communications to the Board, p. 130—133
























the agent, water, be in sufficient abundance, as the combination
yields to putrefaction, the ingredients dissolve in it, and are
thus carried to the organs of new plants. But there are vege-
table substances sometimes used as manure, possessed of peculi-
arities which merit attention.
. Sea-weed, which is so copious a fund of manure along the shores,
according to the analysis of Sir Jumes Hall, is chiefly valuable
for the great quantity of soluble gluten which it contains. * Of
course, it contains the food of the plants ready formed, without
the aid of putrefaction. Hence it is the most approved practice
to plough it, fresh from the sea, directly into the soil, to prevent
this gluten irom. being evaporated and lost. But as these plants
are liable to a very active fermentation, they may be used with
iety to excite fermentation in more refractory bodies; and
in this process their own refractory fibres would also be decom-

. Mali-dust, the slender radicles which malting barley putsforth,
containing chiefly mucilage, is also soluble without fermentation,
and resdy to accompany water in nourishing grow'ng plants.

. Rape and Lintseed cake, being the comminuted farina of,these
seeds deprived of the oil, like starch, will, no doubt, quickly pu-
trefy in the ground, and become soluble in water. But neither
these nor malt dust are in great abundance; and, being found
useful as the food of animals, will mostly go through the animal
system, before they be used for the nourishment of vegetables.

IV. ComposiTe MaNURE.

It net being common to apply animal or vegetable substances
tely as manure, it seemed sufficient to take a short specu-
lative view of their respective properties. The compositions of
the different substances used in common practice, are more in-
teresting parts of the subject, and shall now come under discus-
sion. This branch may be considered under the two following
heads. ’
1at, Such compositions .as casually occur in the course of do-
smestic economy ;
2d, The more complex compositions of these with other sub-
- stanoes. :
. Farm Duag is the principal artiele under the first head, that
is, a mixture of the excrements and litter of domestic animals,
augmented by continued additions, to which prudest husband-
men add allt inesculent herbage, and every kind of putrescible
matter. The excrements, partly animal juices, and partly undi-
gested vegetables, being moistened and heated in the bowels of
the animals, and the litter moistened with their urine, the whole
i realy for putrefaction, which is left to the judgment of the

» Berwickshire Report, p. 375.
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wmetimes made manure, but are oftener thrown aside or burnt.
These laid on a dry spot, and turned till the power of reviving
be fully destroyed, would greatly augment the vegetable matter
of the mass, and convert an enemy to an useful friend.

From the foregoing examination of organized substances, and

of the process by which they are prepared to pass into a new
state of organization, it would appear, that, of the two great a-
gents, water and oxigen, the former should be in the largest ad-
missible proportion, and the latter in the least. In this state,
the substances dissolve in water, before the combination is alto-
gether annihilated, while they are still soluble, not being made
refractory by combining with oxigen, by the heat of a rapid fer-
mentation, and by the escape of the solvent, hydrogen. For
this purpose, an excavation, large enough to hold all the sub-
stances to be prepared for manure, daily increasing in bulk, for
a given period, would be a proper receptacle. It should be
made to hold water like a cup, and at the same time the margin
thould be raised so much above the common level as to suffer
5o water to flow spontaneously into it, and wash away the solu-
tion, as the substances dissolved. Here the excrements and
litter of domestic animals, together with all kinds of putrescible
substances above enumerated, should be continually laid, mixed,
and regularly spread with a level surface. These should be some-
what compressed ; and if enough of rain has not fallen, water
should be thrown on them, as well to fill the interstices, and pre-
went the too free admission of air, asto macerate the substances,
and keep them always in a soft and soluble state. The scrapings
Of passages, where straw may be scattered, and cattle passing,
should from time to time be added. Chamber lie, soap suds, and
®&ll kinds of foul water, should be thrown over the mass; and any
Rarine of animals which is not absorbed by their litter, should be
<arefully collected, and applied the same way.

It will probably be objected, that by the air being so much

@ xcluded, the fermentation by which organized bodics are de-
<omposed, in which it is a necessary agent, will be suspended.
Mut Fourcroy has proved, that most fermentable substances de-
<omposed in a vacuum: and as water, in this patrid state, is
=till decomposing, the oxygen, thus disengaged, will serve the
urpose of a slow fern-entation. The mass will indeed remain,
for a considerable time, not altogether decomposed ; but the af-
Fnity by which the parts are held together, is greatly weakened
by being macerated in putrid water, and the whole is gradually
dissolving. There is another objection, which probably has some
weight with those who have the management of composite ma-
nwe. ‘The organization of the straw in litter, not being quite
destroyed, the mass is held together by it, and by the water
contained in the mass, which makes the lifting from the dung-
fcad much more laborious, and the fpreading ou the field either
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friable earth, and keeping the mixture for fome months fheltered
from the fun and rain. Sea.fhells, as they moulder in the foil, will
1o doubt operate as lime. .

When the moft cohefive earth has been fubmitted to a red heat,
and reduced to powder, its cohefive quality is annihilated, and its
particles lye compa&, without coalefcing with one another. It
then pofleffes the requifites of a well conftru@ted foil itfelf, and com-
munigates, io fome degree, that quality to the cohefive with which
it is mixed. Valuable as this fubftance is, it is procured at too
great an expenfe, by the wafte of vegetable matter occafioned by
paring and burning. Were its value more generally known, more
ingenuity and induftry would be exercifed to procure it in abund.
ace without fuch wafte. It does not appear to be impraéticable to
have fome kind of kilns or ovens conftruéted, which, if kept al-
ways hot, would burn a great deal with little fuel. By ereCtions
of this kind, on farms of an obdurate cohesive soil, the most ste-
rile fossil clay might be burnt, and, by repeated applications of
it, the stiffest soil might be converted into friable mould.

Composts of peat moss are valuable applications on cohesive
soils, not only for keeping the parts separate vhile they remain
unconsumed ; but by furnishing a regular supply of vegetable
food to the crops. By repeated applications of these composts,
}hmfore, such soils may always be preserved in some degree of

riability. :

Itis }ynoped it will not be thought foreign to the subject, here to
thserve, that water being the agent by which the particles of clay
are made to coalesce, keeping clayey soils well defended from the
operation of this agent, has a tendency to preserve them in some
degree of friability. For which purpose, these soils should be
formed in convex ridges of a moderate breadth, with furrows
kept clear betwixt them, that the water falling in rains may quick-
Iy flow away, without lodging in the soil.

Soils, por.us and open in a faulty degree, are of two kinds:
slicious soils, the great fault of which is their inability te hold
water for the support of vegetation ; and soils, the particles of

. which seem to possess a kind of repellent force by which they
tecede from, and "again approach one another, as actuated by
the vicissitudes of the weather, and hence never furnishing a pro=
per hold to the roots of plants. The faults of these two, dif-
fering from each other, required different correctives. Silicious
wils lie compact, unless disturbed by the violence of foreign a-
gents; and to correct the faults of such, it is only necessary to

the interstices between the particles. Clay is the most proper
wbject for this purpese; but clay adhering in clods cannot be
Dechanically mixed with sand, so completely, as sand can with
clay; and, while it continues in clods, cannot alter the consistence

the sand with which it is surrounded. It succeeds better,
when spread on the surface, to lie till it be separated by the in-
fuence. of the weather, and washed into the soil by the rain.
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earth below will donsolidate, and the defect of a thin soil on an
impervious bottom will, in some degree, be experienced. To °
preserve a sufficient depth of soil is, therefore, in all cases, of
vast importance, and has perhaps been too little attended to in
the practice of modern husbandry. Much ingenuity has bezn
employed to facilitate the execution of field labour; various férms
of the plough, to operate with less resistance, have been con-
structed ; and the work has been executed by the applicition of
less power.. This is no doubt a ;ircat step in improvement, when
the purpose can ‘be equally well attained. 1t is pleasant to see
the ploughman conduct a pair of well trained horses to the field,
and, in a masterly manner, perform the work which formerly re.’
quired the aid of an awkward ploughboy, and a number of un-
wieldy animals: and when the implements are well constracted,
the horses powerful, the soil pliant, the bottom not obdurate,
and the plonghman intelligent and dexterous, this, no doubt,
may be done. But the passion for imitation is strong ; fashion
overrules jndgment ; and two feeble animals, ill appointed, are
expected to perform what is task sufficient for the most power-
fol—the surface is slightly scratched—attention to prescrve the
depth of the soil disregarded—and the progress of fertility re-
tarded. * It would seem proper, therefore, to pay a due regard
to this important branch of Agriculture, and employ power
adequate to the resistance, s0 as to stir the ground to such a
depth as a healthy vegetation requires. This, however, is pecu-
liarly necessary where a thin soil on a densc bottom is to be im-
proved. The soil should be turned over to the boitom, and a
part of the hard subsoil along with it. When this sterile sub-
stance is mellowed in the air, a good dose of earthy compost,
mixed with it, will give it the property of a fertile soil, and, by
increasing the depth, will prove a greater and more durable im-
provement, than additions on the surface alone.

There are thin soils, lying on bottoms faulty in the opposite
extreme, which may be improved in the same manner. When
the soil has, immediately under it, a bed of sand and gravel
which cannot retain water, the crop upon it soon sickens in the
summer’s drought. By turning up a part of this porous matzer,
and mixing it with compost formed of tenacious earth, the soii
would be made more retentive of water, and the defect greatly

palliated. +

* This stricturc perhaps is not popular; but, it is to be feared, it is not the
Yews just. ‘There are people living who remember fields, formerly pluughad to
a great depth, by the joint force o horses and oxen, and bearing large crogs,
which now, scratched by two sorry jades yield very scanty ones.  Otiier syinp-
toms might be stated, and much more sai:t to the same purpose; but it may e
thought a digression to enlarge on arucic.: the subject of a prior chapter.

{ When the soil is of a favoura! Iv construction to a sufficient depth, there
vill be no need for mizing eart'.y marers with the manure. Heterogencous
Rixtures of uuconsumable matter are apt to excite an undue porcsity, and formy
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fruit, seeds. . Certain substances added to sand and clay, are
known by experience to make plants grow more luxuriantly, some
in their roots, some in their herbaceous stems and leaves, some in
their flowers, others in their fruit, and others in their seeds.

1t is farther known by experience, that certain substances will
have a very different effect in promoting the luxuriancy of plants
when added to pure sand and clay, from the effect they will have
when added to sand and clay with which other substances have
been previously mixed. Or, in other words, one manure will as-
sist another in producing luxuriancy in the growth of the whole,
or any part of a plant. '

If one species of manure produces no effezt when applied to a
mixture of sand and clay, unless another manure has been previ-
ously, or afterwards, employed; and if the manure which it is ne-
cessary to employ previously or afterwards, produces an effect,
whether the other had been employed or not, which effect is, how-
ever, greatly increased by the addition of that other manure, the
effect of the one manure must be that of producing an alteration
in the other manure, or some alteration in the plant, by which it
may profit. * ‘ ’

All the experiments which have hitherto been made on the ad-
dition of manures to sand or clay, have been performed only in
small pots, in such quantities as not to be at all'applicable at large;
or in some other manner, so that no certain conclusion can be
drawn from them. All other experiments on manures, particu-
larly those made by practical farmers, have always been upon
sand and clay mixed with an unknown variety of other substances;
and carried on without any attempt to investigate what these other
matters were.

It is therefore proposed, that some effectual experiments should
be made upon sand and clay, mixed together in such proportions
as may be rendered rich soil. For this purpose, a field should be
chosen, naturally consisting of such a mixture; known by expe-
timent to be from one fifth of clay and four-fifths of sand, to half

¢ A manure may be itself the food of plants, or it may be of a kind that
will bring other manures to a state adapted to their digestive powers, or it may
excite in the plants themsclves an operation which may cause other manures to
be digested, that otherwise would not have been so, or may render an imperfect
digestion complete. A buttock of heef, for example, yields essential food for
man; but if a man had neithrer knives and forks, nor teeth, nor any other mode
of cutting it in pieces, it could not be swallowed, and, even if swallowed, it
could not be digested in a weak stomach, unless pepper, or some other stimu-
lant, were thrown in with it. Neither the knives and forks, the teeth, nor the
Pepper, give neurishment to a man; yet, without them, the beef, which gives
the nourishmest, could notbe digested. Now, the question, with regard to ma-
uures, when differcnt sorts arc mixed together, is, which of them represent the
buttock of beef, which of them the knives gnd forks, and tecth, and which of
them the pepper 7 One principal object of the proposed experiments is to de-
¢ide this point, which authors are by no means agreed ubout, although it be the
foundation™of agriculture,
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Cuar. XIL  Arr. Paxr 4, No: 2. continued.

Plan of the Field, as proposed to be laid out for Exzperiments on
Vegetation.

?ﬂ. Oats, Pess. | |Potatoes, | | L arsnips Turnips. | (Gramina. | | cegumina.

or Carrots,
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Cuar. XII. Arr. Parr 6.

No.L Or IRmGATION.

_ 8ect. I. On Wears and Dams, and Flood- Hatches or Sluices.

One or other of these are commonly wanted in irrigation. If
the stream be small, (of only 2 or 3 feet wide), then a dam may
be made with a few sods or turf, which will be sufficient ; but if
the stream be 2 or & yards wide, and abundance of fall te the
meadow, then a dam of sods will likewise do; but it .must be
covered over with stones like an arch, otherwise, in floods, the
water will drive it away. If stones cannot be got, then a piece
of wood may be laid across the stream ; and piles or stakes drove
iato the bottom of the water above the piece of wood,which, rest.
ipg against it, will prevent the water from carrying away the
gam made above, and resting on, the stakes. If the water be a
‘Ia e river, 'and it be all wanted to be diverted, the wear must
be.gade of dressed stone, and well puddled at the back with
stiff Y3y, or if it be wanted sometimes to let the water down the
¢baggy. sluices or hatches in frame work, will answer best. To
,%@.ﬁgthese large species of flood-hatches would be tedious,
"o 7pd perhaps useless, as no person who is not acquainted with

wiem, could execute them to answer the purpose. The kind of
+ wears used for taking in water to the mills in the North of Scot.
tand, built with rough stones, will do, where you have declivity
énough, without raising the stream above 1} or 2 feet, as sluices
or hatches are sonietimes wanted for the feeders and conductors.

Secr. II.  On the Formation of Floated Meadous.

"The rules already given (see Chap. 12. Part 6.), being attend-
¢d to, and the water carried with a proper fall* to the highest
part of the meadow, (for it should never be upon a dead level if
it can be avoided) ; the next object is, to make the conductor or
feeder large enough to receive all the water that the stream con-
taius, if there is land enough to use it. If there is a great fall
from the wear or dam, to where the meadow is to begin, it may
be made the deeper and narrower 5 but if it is nearly level, it
must be made the shallower and wider, as it is only near the top-
of the stream that the water has any draught. It isof no use to”
make the bottom of the conductor deeper than the feeder wilk

* A proper fall is, from 8nc inch of fall in 20 yards, to one in 30, accorde—
ing to the weight and veélocity of the water above the meuth of the conduotoe, -
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stops will be wanted more or fewer in number, according as threre
is much or little descent in the floating gutters : indeed, I have
always found it best to leave some fast places both in the feed-
ers and gutters, where there is descent to require them. These
portions of fast land left, may be about one foot thick in the gut-
ters, but in the feeder stronger, from two to three feet thick, ac-
cording to the size of the feeder. When there is nothing left
in for stops as above, the defect must be supplied by driving im
stakes in the feeder, and putting in boards or sods before them,
- to check and raise the water to the height you want it; also sods
wust be put into the floating gutters for the same purpose.
" Without stops, the water would all flow to the lowest endp of your
work, and there run out too deep, while the higher parts of the
meadow would remaindry. Notches are commonly used, at first,
in letting out the water from the feeders and gutters over the
beds ; but when the sides become older and firmer, it. may be
made to flow over them. The breadth of. the beds, to be right,
should not exceed 10 or 12 yards, or even 8 would be still bet-
ter, if the piece of ground floated be smal, and abundance of
water at command ; but 12 is a very good size. However, ag
the most part of the land that lies within reach of water in the
North of Scotland hath been formerly ploughed, and left. in ridges+
raised from a foot to eighteen inches high, you have no alterna-
tive but to take the breadth of the ridges as they are, which.
should always be done if it is old swarded grass, and the ridg-
. ¢8 tolerably regular, and not less than 8 or 10 yards wide ; but
if they are less than 8 yards wide, it is best, in general, to
put two into one, either with the spade or the plough. The
length of a division of floating gutters should never exceed abous
100 yards in the ridges or beds; because, if they are too long, it
makes the water more intricate to size ; and, if the stream be
tluctuating when the water falls in, the upper parts of the beds
will be dry. Indeed, sometimes the ridges or pieces to be float-
ed do not exceed 110 or 120 yards in length altogether; in
that case, it would be rather too short to cut into two lengths »
But when the ridge or land is 180 or 200 yards long, (or a few
more or less), it is'always best to cuat it into two lengths, and
if much longer, into three; and so on, if they are more. If the
ridges are less than 100 yards long, take them as they are ; there
.is no matter. All floating is the better of a descent, from the
crown of the ridge to the furrow, of from one inch in a yard, to
two inches. This must be attended to if the land is to be formed
into beds with the spade or the plough; but where it is in pro-
per ridges before, they may be taken as they are, be the descent
less or greater than as above. If the land be plain ground, the
stuff that is taken out of the drains must be laid at the back of
the floating gutters ; which, in time, with the cleanings of the
gutters and manure depositcd by the water, raises even flat ground
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lictle good. Having seen this so clearly demonstrated by my
own experience on a floated meadow in England, I have ne.
ver tried it in the North of Scotland, unless in some trifling in-
stances ; and I have still observed the eflects to be the same. If
water be used after once or twice straining over the land, the
meadows should be so much circumscribed as to make the wa-
ter that went over the first mcadow at three times, to go over
the second at twice, and so on, always observing to use quantity
of water for quality ; for the poorer the water is, the more weeks
it will require to be on the ground. Again, if a stream be rich,
the less time will do in a season at a time ; but when the water
1s turned again into the bed of the river, and taken out again &
liztle space below the first meadow, then the water used as above
oun the second, will shelter the grass in ordinary timres of water,
and in floods it will enrich the land. T hawve been the more par-
ticular on the above part of the subject, because I know that in-
attention to this circumstance has been productive of great de-
ceptions, and sometimes has hurt the credit of Irrigation.

As the succeeding plates are desigaed for information to the
North of Scotland, they are adapted to the position of the cuha
jects fit for irrigation there: Of which it may be observed,
1g, that most of the haugh or meadow land there is lowest
at the side next to the river ; 2dly, that the most of this kind of

land is commonly highest in the middle of a haugh, ¢ e. between
_ the river and the next brac; 3dly, that very “comtionly there
s a hollow on the side of the Laugh or meadow opposite to
the river, and betwixt a brae and the haugh. Now, as the
$round rises from the river to the middle of the piece of land
Xanted to be floated, {as is generally the case here), it will
@ pecessary to take the water cut above the land wanted to be
*1oated, in order to get it carricd to the most elevated spot in
¥ our designed water-readow. When a meadow is highest in
%3 e middle, and is long enough to be made into two divisions,
X e second feeder must be carried down the centre of it, to make
The water fall off to right and left on the second divisiors, as may
e seen by Plate II.  This sccond plate alco shows the use of
R3¢ hollow for cutting a main drain in, for carrying the water
T xom that part of the meadow into the river again. As the -
Froand rises from the river as above noticed, there is no danger
~<>{ want of declivity for reconducting the water back again to the
Xdver in this country (if it can be got on), as is sometimes the
<ase in England, in flat land ; fcr there the ground is frequently
Raighest at the edge of the river, which makes it necessary some-
®imes to carry the water a considerable distance below the end
«©f the meadow, before a sufficient fall or descent can be got for
again returning the water into the bed of the river. The case is
J ust the reverse here in Scotland; for the water must be taken out .
above the meadow ; and it will of course go in again at the end, '*{-_»é
"l " O
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or any part of it, without having recourse to a back-drain as’
above. - ~

Cuap. XII. Arp. Part G.
No. II. DescripTioN oF THE PLATES.

Prate L

Fic. 1.—This represents part of a division of a water-mea.
dow, containing three complete beds, of proper length and
breadth, on a large scale of two inches for one Scotch chain of
2+ ells. PMT, represent a part of a master feeder, in exact
proportion to the three floating gutters it has to feed, with a
solid earth stop left in it, marked s. ~ The three floating gutters
are marked 1, 2, 3; and they represent a floating gutter in three
different forms or stages. 'The first is designed to show the four
lines cut with the spade in making a new gutter, before the sidex
are turned out ; the next, marked 2, is designed to represent the
sides of a new floating gutter, after they are newly turned out ;
the next, marked 3, represents a floating gutter that has been
some years made; in which the form of the banks has disappeared,
and the breadth of the gutter only visible ; the dots marked in
the gutter represent stops, or portions of fast earth left for that
purpose. All the small drains answering to the gutters are
marked with a d, and tbe part of a master drain with PM D.

Fra. 2—Represents the sections of the three beds above de-
scribed, and are marked 1, 2, 3. :

The 1st represents the form of a bed formed with a plough,
before the gutter is turned out. The small dots at’ A, represent
the section.of the angular furrow, formed with the spade, as
mentioned at page 131, before they are turned out,

The 2d shows the section of a proper bed, after the angular
furrows are turned out on the sides of the floating gutter.

The 3d shows the section of an old bed and gutter, after the
shape of the sides of the gutter have disappeared. -

The 4th is a section of the feeder, with its back half bed.

Fi16. 3.—Represents the simple mode of levelling mentioned ir
the chapter. ‘A, the stream; B, the dam; C, shows a small
notch or ditch in which the water stands dead level ; d d, two
sticks set up of equal height above the surface of the water ; E,
is the spot to which the water is wanted to be conducted, and
10 come out upon the surface; d, is another stick set into the—
ground, exactly the same height above its surface as the other
two are above the water. Now, it is evident, from looking
ever the two sticks set in the water, that if you see over thew

v .
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third stick, the water will go to the place desired. The above
is so simple, that it will be easily understood by the figure, with-
out any farther explanation.

Prate II.

In this plate, I have attempted to delineate a regular formed
flat v.ater meadow, on the position of the haugh-land in Scot-
land, 88 mentioned at page 135. This piece ot land is sup-
posed to be in ridges, of from 10 to 12 yards. designed and
formed so by the plough, or left so by accident, with a sufficient
descent down it ; but from the cause mentioned at page 133,
it is supposed necessary to take the water out of the river a-
bove the meadow, as far up as the water might be raised with
s low wear of stones, high enough to go to the most elevated
}Jmof the meadow. For this purpose, the place marked A, is
qlmd high enough, which is a rough stone wear of about 2 fect
high, and is supposed to divert from the river all its water into
l!le conductor B, in ordinary times. The conductor B is car-
nied along the edge of a brae, to keep up the water to the level,
until jt enters the meadow, when it is laid out into a feeder, with
2 bank on the lowest side, to keep the water above the surface
of the ground, so as to throw it with the more force into the

ﬂOming gutters: The bank (and all the feeder banks) is describ-
with a double line, with notches through it, for distribut-
Ing the water : The distance betwixt the notches is not fixed,
UL varible at pleasure, and may be in one place one year, and
IfFerent in anothcr. The feeders are marked with a C in eacly
Tanch, and each main drain is marked with a D, being 2 in num.
Jer, The places, marked I, are hatches or sluices, for remove-
N gz the water from one part of the meadow to the other, The
P sxces, marked with 1, are small apertures for letting off any wa~
!ex that may remain in the feeder after the water is removed.
Fhe places marked with s, are stops for obstructing the water,
Al forcing it over the sides of the feeder, or out at the notches,
esmall dots in the floating gutters, arc stops alse for the same
PLua-pose,
“his meadow is divided into four diviions, which are marked
> 2 8, 4. ‘The river is supposed usvally to afford water enough
f“" ¥ two of these divisions at a time; and e floods, for all four of
tvem: But in spring, when the water tarns scarcer, or too littig
1or two divisions, then one of them may be done at a time.
have attempted to show the water upor, or in, the feeder of
the firgt and sccond divisions. The hatch is supposcd to be lifteq
UP> in the mouth of the feeder that waters divisions 1st and 2d ;
i the other hatch down, that is, in the mouth of the feeder thay
“aters divisions 5d and 4th.  When this last hatch is Jifted up,
"“( the other let down, it is supposed that the fall in this middle
‘“tder iy great enough to ra the water in the head fgeder bex
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low the mouths of the floating gutters ; but if it docs not, & FCuy
or bit of board may be put into the mouths of them, to keep tlom
bed perfectly dry, when the water is removed from one divisic m.-
to another, as abeve. A slab or deal is laid behind each of t¥~
hztches, marked on the plares with a deep, black stroke, th x_
, as a bridge for the person to stand upon when the hatel » o
are taken up or let down. It may be scen by the positions . heam
the hatches are placed in this meadow, that any part or parts «
it may be watered at a time, or the whole of it together. LT
two sides of the above meadow are supposed to be wetter grovyrm
than the middle, and in that case ihe beds are made a little na ==
rower: which should always be the case, that the ground may b «
properly drained ; for which purpose, in this meadow, the ous -
side drain is made, or should be made, a little deeper than th
others, to cut off any surrounding sink. The other small drain &
betwixt the gutters are supposed to be 6 inches wide at the head »
and 18 or 20 inches at the foot. *  This size of drains is sufficient
on = piece of dry haugh of the above description.

N. B. The best water meadow that is in the power of good wa~
ter, would be very unproductive (or perhaps made worse) if not
properly draincd, . e. with drains, small and great, to answer to
the feeder and gutters, as they are described on this plate.

Prate IIL

In this plate, I have attempted to delineate a flooded meadow,
formed from a piece of land which had an irregular surface and
shape, and had been formerly ploughed and left out in ridges
about 10 or 12 yards wide; some of them curved, some straight,
and some angular; i. e. wide at one end, and narvow at the o-
ther; the ridges at the same time lying in different directions, ns
represented in the plate. From this circumstance, it was neces-
sary to divide the meadow into 4 divisions, which are numbcred
1, 2, 3, 4. The 1st division is watcred by the feeder, marked
F 1, which has a hatch in its mouth for admitting or excluding
the water at pleasure, and is divided into 2 branches. Division
2d is the highest corner of the mecadow, and is accommodated
with a separate feeder, -for two reasons: First, it being highcr
ground than No. 1, it is cvident, that if the gutters had been
taken out of the feeder, strong stops must have been raised te
keep the water up to it, which are not good to keep in the head
of a large feeder; also, when the water fell in the river, the
feeder would not be full; and No. 1 being lower, would draw
the water so low, that No. 2 would be but badly floated : Se-
condly, by having a feeder by itself, it can be floated when the
other two divisions are laid dry, &c. &c. Division 8d, is accom-
modated with a separate fecder, which is again divided into twe

* With 6 inches of depth at the head, aud 12 or 14 at the fuet.
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Branches, to suit the position of the land, the ridges lying in two
dircc tions, and being of different sizes. Division 4th, is the low-
crt corner of the meadow, and is found low enough to convert .
the clrain marked D, belonging to No. 2, into a catch-feeder at
€’ I, - (which signifies catch feeder.) Division 2d, being rather
Iargc>x than the 4th, it gives a small additional quantity of water,
which makes up a little for the quality, as should always be the
casc where the water is used a second time. It is supposed, that
in ordinary times the river gives water for F1, or the double
feeder ¥, at a time, and, in floods, for ail of them together.
Wh en the water is very low, one division may be done at a time.
Py Taving a meadow in divisions this way, the process of float-
INg  mmay be alternate throughout the whole winter or floating
scason.

IV. B. From the height of the land on the back side, it is sup-
POsed that the conductor marked C must be taken out of the ri.
Yer at A; and that, from the height to which the water is want-
€ to be raised, a frame of hatches is wanted at B, which are to
be tuken out and put in at pleasure, that the water may be let
own its channel in the summer. As, by keeping it up, it might
OcCcasion damage to the adjacent lands in heavy raine, the hatch
Marked H in the conductor, is placed at a considerable distance

rom the river; as far so, as to prevent the water from getting in

€hind it in summer floods, when they overflow the banks, This
M ust always be attended to on rapid streams. :
¢ If the feeder becomes dry when the water goes down the
Cliannpel, the hatches at the mouths of the feeder will supersede
e necessity of one in the conductor. ‘The 3 principal drains of
t,hls meadow are marked with a D. H, at the mouths of the
©Cders, signifies hatches.

2\, B. This meadow is supposed to be irrigated, in its natural

Ate, just as the plough left the ridges.
his plan is quite easy to be understood on inspection, withont
ANy farther directions. .
of This, and the former plate, is designed to answer the first class
1and, mentioned in the Chapter.

Prate IV.

a "X his 4th plate is supposed to represent a piece of water-mea-
~>, made from a piece of haugh land, lying between a stream
™ A vked B, for driving a mill, and the river from which the said
,\aler is taken out, by means of a rough-built wear of stones at
;t >  ~which lets as much water pass over it as goes down the mill-
V"’e am perhaps :—(These kind of wears are called In/alkes in the
3 1. 2> th of Scotland, and the mill-stream is called the M:/l-Lead.)
ah‘ _this case, it is supposed that the intake, as it is calied, is made
-1 2 ttle closer, and the mill-lead serves for a main feeder. The
Plec, marked E, is too high for the water, and cannot be float-
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O, three or four stops wounld be wanted in the feeder, to force
the water out on the high ground : 2dly, These stops would re-
quire to be altered and realtered every time the water was re-
moved from the high to the low ground, and wice verséd : 3dly,
A hatch would be required at O to keep the ground dry below,
which would be as expensive as the one at the mouth of F 2.
All of which circumstances put together, would render it as ex-
pensive as the way described on the plate, and would be very
intricate and troublesome to manage; whereas, in the present
way, it is quite simple and easy.

As this is supposed to be wet, spritty land, of the third class,
a deep drain is made at d, for keeping off the sink of the mill-
lead; and the beds are in general about eleven yards wide, and
well drained between.

PraTe VI

F1e. 1. is supposed to be a bog (like class 4th mentioned in
the Chapter) lying between the fcot of a hill and a stream
of water, and abounding with springs issuing from the brae
of the hill, which are all drained off by means of the drains
in the meadow, except the upper ones, which are conducted
into the second feeder, which forms a drain from thence to O,
where it becomes the feeder for the secand division when the wa-
ter is on that part of the meadow, it being considerably lower
than the upper part, by which means it gets the addition of these
springs : At other times, the runnings of these springs are let out
at O, and pass down a drain cut for taking off the sink of the
hill, &c. and are conveyed by the drain D into the stream. The
advantages of two separate feeders are the same as in Plate V,
which I need not here repeat.

The water for floating this bog is taken out at the junction of
two small streams A A, and is forced into the conductor and
feeder, marked C F, by a dam or wear in the stream at B, the
conductor being nearly level, or no more fall in it than is neces-
sary to make the water move properly; by which means it waters
the piece below it as it goes along towards the uplifted hatch at
H, where it enters F 1, and is forced out by the obstructions of
the stops (marked s) through the notches in the sides of the
feeder, and also into the floating gutters, and is spread over the
land as represented in the figure. The other hatch in F 2, is
i shut down, which keeps the watcr up to a proper height ; and
. when it is taken up, the other is put down, F2 being lower
than F 1, drains the water low enough in CF, to prevent its
flowing out at the notches in the lower side, by which means the
two divisions in the meadcw may be alternately wet and dry;
but, in a flood, both feeders may be open together.

‘The beds in this meadow are cnly 10 yards wide, with deep
drains betwixt them. :
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til 7t comes to the outside of the uncultivated ground: It is then
bent down to the drain, which catches a part of the water that
hasalready flowed out of the feeder : It is then again carried a-
cross the declivity as before, until it return to the outside of the
L rae, when it is again bent down to the drain as before, and us-
ed in the same way ; and so on. Stops are placed at the turns
of the feeder (as marked with an s) for adjusting the water; so
thnt a little of the first and best of it may be continued through
all the work to the end, which makes up for the waste it under-
goesby a part of it always falling into the stream. By the belp of
the stops, any part may be floated or laid dry at a time. The
small lines marked with a T, are small trenches, three or four
inches wide, for watering the corners of the brae that the feeders
leave aut. The drains and gutters are made nearly upon a dead
level aslant the brae. This will be easily understocd by con.
sulting the plate.

Fig. 3. In this figure is represented a floated meadow on a
small scale, done from a small stream of water. The upper part
of it is two ridges, formerly ploughed, and floated in the flat
floating way from F 1. The next part is on the side of a sloping
brae, and is floated in the form of catch-work direct; with this
difference only, that the cross fceder is at onc end, instead of a- -
cross the centre of the declivity, which would be at the dotted
line C. By the feeder 2d, marked F 2, the water is carried along
the edge of the declivity, on nearly a level line, until it reach the

rae and the cross feeder, where a little of the first and best of
€ water is let into every one of the catch-gutters, {for so I may
callthem, as the second catches the water that flows from the
first, and the third from the second.) Oae or two of these beds
May be floated or laid dry at a time, by the help of' the stops at
& or by opening or shutting the notches at the cnd of the gut-
ters, marked with #, where the water will fall down the drain
dd, or drying drain, into the stream. I think this way of form-
Ing catch-work direct, better than the other way of having a
feeder down the centre of the declivity, as it prevents the neces-
31ty of having the gutters upon a dead level, and at the same
time gives a better opportunity of drying the ground when requir-
ed. A hatch or dam is placed in the fceder at H, by which the
tWo parts of the meadow may be watered aiternately.
Thesc two last figures are adapted to the second class of land
Mentioned in the Chapter.
. B. Catch-work should never be adopted, except where flat
. Oating is not practicable; but as it 1aust be sometimes adopted
"™ hilly countries like the North of Scotland, let this rule be
;ll Ways strictly adhered to, viz. To continue the feeder from
1@ first to the last gutter, particularly when there are more than
WO Beds, one below the other ; for it is evident, that the water
Sed repeatedly in the gutters one after another, would do very
i
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little, or rather no good, in the lowermost beds, as it would leave
the best of its nutricious particles on the uppermost bed ; from
which it appears that the contents of the water thus used would
not be equally distributed over all the meadow, which it should
he. But by continuing the feeder to the end of the meadow, as
hefore directed, and described on Fig. 2. and 8. of last plate, and
shifting the water frcm one bed to the other occasionally, this
defect is remedicd. .

One or other, or a part of one or other of the figures on the
seven foregoing plates, will be found applicable as a rule by
which to forin floated meadows in the North of Scotland ; they
being designed on the principles of the floated meadows already
formed there, and on the nataral position of the country.

It must be observed that the size of the feeders, gutters,
drains, &c. are not in exact proportion to the length and breadth
of the beds, hut are a little larger, to make the plans more intel-
ligible ; the scale being too small to admit of keeping the exact
proportion, and at the same time illusirate the work. But the
exact proportion that they bear to each other, will be found in
Yig. 1. of Plate 1.

It may be observed, that where large floated meadows are
formed on a large and rapid river, care must be taken to allow
the water room Dy which to flow over the banks in floods, be-
twixt the wear and the hatches in the mouth of the conductor.
In this case, the hatches should be at some distance in the con-
ductor from the river, as in Platc III.; at least some plan must
be adopted to give the water scope, and to keep it from getting
in behind the hatches in the conductor, as it would hurt the grass
or hay in the summer time, as observed in the explanation of

Plate III.
Prate VIIIL

This plate is desizned to represent the simple hatches men-
tioned at page 130. They may be made of any size, from a
foot and an half wide to 3] feet wide single, and to G or 7 feet
wide double, but not above 2 feet deep.

Fig. 1. of this plate shows the frame, made of four pieccs of
wood, of 4 or 5 inches squarc each; or, which is better, 8%
inches thick, and 5 broad, as thc additional breadth gives the
side-boards a better hold of the posts. A, is the top of the
frame, into which the two.side-posts B B are tennered. C, the
solc of the frame, about 12 or 13 inches above the end of the
posts at the black line. After this frame is tennered together
and pinned, side-boards about 1} or 2 feet long, are joined into
.one another by ploughing, and are nailed upon the sides, as re-
presented in Fig. 2.; and also, upon the ends of the posts at the
bottom, two boards are joined together, and nailed on. Thus,
im Ulig. 2, A represents the top of the frame ; CC, the side and
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. This scum seems to he preduced by the fermentation of the
water; after which, it sours, and undergoes decomposition; which
perfects the scum, and makes it separate from the water. The
slower the water moves, the sooner this scum is generated ; and
stagnant water, in hollows, is the worst for doing so of any; by
which, and the exclusion of the air from the ground, the grass
in hollows is very short and sour, as it grows none while it ig
thus immerged ; and would die altogether, were it not for the
heat and air that it gets in the summer months, when the meadow
is perfectly dry. This shows the necessity of making up the hol-
lows in a water meadow, and of giving the beds in it 2 good
falling slope from the feeding gutters to the drains, that the wa.
ter may move quickly over the surface: They should be like the
sections of the beds described on Plate I, Fig. 2, and as treated._
of under Sect. IX. on the formation of a water-rheadow.

During the floating season, it is requisite that each meadovam—
should be inspected at least once in every week or ten days, tcy
gee that the equal distribution of the water is not obstructed buge-
'phe continual influx of rotten rushes, or stubble, weeds, leaveg’
gticks, and the like, provincially called water-wreck, or rack, '
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CHAPTER XIII,

APPENDIX,

——————

Or EMBANKMENTS.
By the Rev. Josern Roserrsox.

A xxowrepGe of the most effectual method of embanking
X and, is of essential importance in a general system of improve-
Iment. Embankments serve, in agticulture, a purpose similar to
“Waohat fortifications do in the art of war. They protect from in-
> asion, and secure acquisitions. ‘T'hey not only enable the has»
andman to defend the soil which he possesses from encroach-
Sment, and to prevent the fruits of his industry from being sweps
Rmnexpectedly from his grasp; but afford a mean of recovering
& xom the sea or rivers those lands which, for want of such a
I>rotection, have in the progress of time been overwhelmed.
From the important advantages attending embankments, it
~wwould seem just to conclude, that they could not be long neglecte
<=d in any country where agriculture bad attracted a competent
== hare of attention ; more particularly, in one whose limited ex.
“®-ent makes the acquisition of productive land an object of primary
=rmagnitude, the largeness of whose consumption renders any dis=
==mppointment in its usual resources a cause of serious distress,
==nd the intelligence of whose inhabitants ranks high in the esti-
=xmation of the world. Yet, though such a country is Britain,
=and such the character of its inhabitants, there is perhaps, in a
«comparative view, none in which the system of embanking has
more overlooked.

In some places, indeed, exertions have been made in this way
~which mark a high degree of spiritand improvement. In York-
shire, in Lincolnshire, in Cambridgeshire, in Cheshire, and in
several other English districts, many hundred thousands of acres
have been recovered from the sea and rivers. On the western
<oast of Scotland and in the Hebridian isles, large acquisitions
have also been made.  But still immense tracts, along'the coasts
214 on sides of rivers and lakes, remain under the power of wa=-
ter. By the embankment of Lancaster Sands alone, the expense
Of which, it has been estimated, would not exceed 150,000/, no

ess than sixty square miles of land might be gained. And
RQmang the Hebridian isles, it has been calculated, that above
220,000 acres still remain to be reclaimed from the sea. It musg
Be farther noticed, that there is scarcely a river in all the coune
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try that flows through flat land, which, for want of proper em-
bankments, does not-commit, every season, great devastations
upon its banks, either rendering large tracts unproductive, or
sweeping away the harvest they have reared.

In attempting to mark out the causes of this general neglect,
it is impossible to join with some writers, who endeavour to trace
it to the facility with which this country has, till lately, obtained
supplies from abroad, or to any general impression of security
which may have prevailed in that respect. There is no instance
in which individuals were ever found to be guided by such ge-
neral and distant considerations of policy in their private con-
duct. Every man is sufficiently anxious to secure the harvest
of his labour, and to protect his lands from encroachment, as-
well as readily disposed to fall into any measure that offers a faix-
grospect of territorial acquisition; and it is folly to imagine thac

is endeavours will, in the smallest degree, be increased by any~
impression of what the country might either suffer from his ne—
gligence, or gain by his enterprize.

erhaps a more immediate cause of the inattention to embank—
ments may be found in the general prosperity of our manufactures
.and commerce, which, by affording a quicker return’ of profit
than any other branch of industry, bave hitherto attracted the
bulk of the national capital. For, when we consider the great
expense, and in some cases hazard, that attends embankments,
there can be no doubt that a want of capital must have operated.
more severely against this, than any other branch of rural im—
provement. At the same time, a great deal must be attributed
to the inattention of landed individuals to their property, to =
narrow jealousy of the prosperity of tenants, and to a want o™
cooperation among adjoining proprietors, arising from opposites
views of interest or diﬂ!erent feelings of enterprise.

It is, however, to be hoped, that as agriculture is every day
becoming a more favourite object of pursuit; that as proprietoxg
are in general bestowing more attention to the improvement of
their estates, and of course imbibing more just ideas of things,

the system of embanking will be as generally adopted as, froxxy
jts importance, it merits. ‘ '
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2. Berwickskire.

_ 1. The Catile of this county may be described in nearly the
same terms as those of Roxburghshire; except that, upon the
richer parts of the Merse, they are of a greater size. They
+have been much improved by crosses with bulls of the Teeswater
breed. None of the oxen are worked. |

2. The Sheep in the districts of Lammermoor and Lauderdale
sre mostly of the Black-faced or Mountain breed, and, in the
Merse, of the Leicester or Dishley, which are bred there in great

rfection. On the edges of the moors the Cheviot breed are

‘ept; and a cross-breed between the Leicesters and Cheviots oc~
<cupy the intermediate situations.

8. Horses are now reared in greater numbers than formerly ;
but the best work-horses are still brought from other districts,
<hiefly from the counties of Ayr and Lanark. The number was
estimated at 4500 several years ago ; and 6000/ was considered
the average yearly expensc of keeping up that stock. But since
Thorses have brought such high prices as of late years, it is not

improbable that the county inay nearly supply itself.

4. The Sutne of this county are of much the same brceds as
in Roxburghshire, and are sent to the same market.

There are no Rabbit-warrens; but few Dove cots; and neither
Poultry nor Bees are considered objects of importance to farmers,
though they are by no means neglected altogether. Eggs find a
ready market at Berwick, to which great numbers are sent from -
#ll parts of the county.

8. East Lothian, or Haddingtonskire.

1. Cattle.—Very few cattle are reared in this county. Every
farmer keeps a small number of milk-cows; but few keep more
than are sufficient to furnish a regular supply through the whole
year, ‘of milk, butter and cheese, for their own families. Not
much attention is therefore paid to breeding, the greater part of
the cattle wintered in the straw-yards, and fattened on turnips
or grass, being purchased at Falkirk, or at Hallowfair in Edin-
burgh. A market for cattle has been lately established at Had-
flington. 4

2. Sheep are kept on the low grounds, on turnips, sometimes
on gown grass ; and are sold off as soon as they are fat, which is
usually within the year. Permanent flocks and regular manage-

Mment may be said to be almost confined to the higher parts of
the county. The Black-faced are most generally preferred for
fattening, as they sell better in the Edinburgh market. Many
OF the Cheviot breed arc likewise kcpt, and there are several
R acks of Leicesters. On the higher grounds of Lammermoor,
the Black-fuced. are the most prevalent variety, as well as in
,i“l{atk part of the district which belongs to the county of Bers
“ick, ' '
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werage only 8/., or 8/. 10s. A vast number of transfers are made
among the farmers of these counties, independent of the sales
for exportation—Galloway Report, p. 250. In this home-trade,
the object is not so much to derive a profit for the food the cat-
tle consume, while on the farms of their successive owners; as
from the knowledge of the state of markets, and the ability to
select the best stock, which the buyers and sellers respectively
. It is thus, in many instances, a business but little con-
nected with that of the farmer or grazier; and to the extent to
which it is often carried, extremely inconsistent with the steady
and regular profits of both. The introduction of Dairy husband-
ry into several parts of Wigtonshire, may probably diminish the
number of the Galloways in a few years. '

2. Sheep—are but little attended to on the low lands of Gal-
loway; but on the mountainous parts they are very numerous.
A few of the small dun-faced breed are yet to be found in Wig-
tonshire ; and a variety of foreign breeds are kept in small num-
bers by proprietors; but the Black-faced, or Mountain breed, are
in almost exclusive possession of all the higher grounds. They
are of a smaller size than the Tweeddale, or Linton sheep. The
trials made of the Cheviots are said not to have been successful ;
though it is admitted, that upon low-lying, and well-sheltered
‘moor farms, the introduction of these sheep would be a material
improvement.

8. Horses.—The ancient breed of Galloway horses is now al-
most lost, as farmers find it necessary to breed horses of a larger
size, for the operations of modern husbandry. With this view,
the mares of Galloway have been covered with stallions from
England, and from Ayrshire. Few more are bred than are ne-
cessary to supply the demands of the district. )

4. Swine.—The number in Galloway, is very considerable.—
¢ From the best information that could be obtained, they amount
¢ to about 10,000, which will nearly give one for every family in
¢ the district.’—(Galloway Report, p. 295.) The most common
variety, is a very bad one; but better breeds have been introdu.
.ced into several parts. They are mostly sold to Dumfries-shire
dealers, who cure them for the English markets.

. There is an extensive rabbit-warren, near Glenluce, in Wig-
tonshire, the value of which is estimated at 400/ a-year. Pis
geons and poultry obtain little notice. Bees are kept in consid+
erable numbers, and the honey is of an excellent quality.

III. Tue SouvTu-WesTErRX DisTRIcT. *

1. Ayrshire.

1. Cattie.—The Dairy husbandry is here carried on to a great
extent, out is chiefly confined to cheese making. Mr Aiton, ths-,
. L3 '
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- ! 1)
“X0l. each, and the latter at 15/. . Some of the best rams were
wold. at 96 guineas, and the finest ewes brought 182 '

3. The Horses of this county are generally purchased from La-
markshire and Ayrshire, few being bred in the county. The num-
Der paying taxes is 2234.

4. Swine are not generally reared, and but few are kept by
farmers and cottagers.—A considerable number was fed at a
starch-manufactory, near Paisley; but that work has been dis-
<ontinued.

There are a few common fowls at almost every farm-house.—
Turkeys, geese, and pigeons, are not numerous; and there are no
rabbit-warrens in the county. The number of bee-hives has di-
ainished of late ycars.

8. Lanarkshire, or Clydesdale.

1. Caitle—* The number of oxen kept in this county, is in-
¢ considerable. Exclusive of those which are casually brought
< in to fatten on the summer pastures, or on turnips, the whole
"¢ perhaps doces not exceed 200. Milch-cows, and young females
¢ rearing to supply them, are the principal stock. The whole
¢ may amount nearly to 30,000.’—( Clydesdale Report, p. 157.)
These cows are of the Ayrshire breed; great numbers of them
are kept in and near Glasgow, for supplying the inhabitants with
sweet-milk, and butter and butter-milk. Some account of an
extensive Dairy establishment near that city shall be given in a
subsequent article of this Appendix.

- 2. Sheep.—These are confined to the higher grounds, and are
of the Black-faced breed. A few of the Dishley variety may be
found on the lower parts of the county; but neither here, nor
in any of the western counties, has sheep-farming been combin-
ed with arable rotations, as in some of the south-eastern counties.
The number is stated at more than 120,000.

3. Horses.—The best farm-horses of Scotland have their name
from this county; and great numbers are sold at the markets of
Lanark, and other places, for the supply of other districts. Ac-
cording to the County Report, the number employed in agricul-
ture, with the young ones rearing on the different farms, amount
altogether to about 8000. The number of horses kept for tra-
velling, for carriage of goods, and for pleasure, is yery consider-
able, but had not been ascertained by the Reporter.

Swine are scarcely an object of attention to the husbandmen
of this county, at least not till very lately. There is but ene
rabbit warren ; and the Reporter justly observes, ¢ that rabbit
* warrens, and the cultiyation of a country for corn, seem to be
¢ somewhat incompatible.>—Geese and turkeys are bred mostly
by people of fortune.—Dunghill fowls are, as usual, reared a-
bout every farm-yard.—There are not many bee-hives kept by
farmers, ¢ The greatest part of the information got from bee-
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¢« masters here, consisted of long accounts of their losses by the
« death of bees in bad years, and by the theft of hives in good
< ones.’—( Rep. p. 167.) ’

4. Dumbartonshire.

1. Cattle.—A small proportion only of the cattle of this coun.

ty are bred’in it ; the greateg part are bought at 2 or 8 years old,
chiefly from the West Highlands, and partly sold again within
the year to the Southern counties, and to England, and partl
fattened. - Of late some attention has been paid to dairy husban-
dry, for which cows are purchased from Ayrshire and Renfrew-
shire. According to the situation, the milk is sold as it comes
rom the cow, or converted into butter and butter-milk, or into
butter and skim-milk cheese. The manufacture of sweet-milk
cheese has been almost laid aside of late years. The number of
cattle in this county, in 1811, is stated at 9120.

2. The Sheep are of the Black.faced or Mountain breed, said
to have been brought from the counties of Dumfries and Lanark
about the year 1750. The number at present is nearly 28,000,
almost all of which are bred on the farms where they are kept.

" 8. The number of Horses bred in this county at present is very
inconsiderable ; they are of the Clydesdale breed ; and the com-
mon practice is to purchase from Lanarkshire at 2 and 8 years
old, and sell off at 5 or 6. There is said to be about 1500 horses
in the county, of which more than two-thirds may be constantly
employed in husbandry. '

Pigs are kept in sufficient numbers for domestic use; but only
a small proportion of their flesh comes to market. About 200
fallow deer occupy two of the largest islands of Lochlomond in
this county. Poultry are not numerous. Bees afford a very pre-
carious, and for the most part inconsiderable, return. '

IV. Tur CExTrRAL DisTRICT.

1. Fifeshire.

1. Catite.~—The cattle of this county being of a breed some—
what distinct, have been described in the 14th chapter. Accord—
ing to the county Repcrt, the number of cows, about the yearumm
1796, was 10,000 ; and the whole stock of cattle, including suc—=
as were brought from other counties by graziers, might amou—
to, perhaps exceed, 60,000. By later information, the annuz
sales of the native breed of the county to other districts, are nea
ly 3000 cattle of all ages ; of which only about 300 or 400 a1
cows or queys, which are chiefly sent to Mid Lothian. Th -
others are stecrs or oxen, commonly of the age of' 3 years; f= 1
aged oxen are no longer to be found here.

2. Sheep do not form an important portion of the live stock &—f
this county. The flocks are not numerous, and the number em—¢
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each is commonly small. The ancient dun-faced breed is the
prevalent one ; it is confined to the higher grounds. ,Some Black-
faced ewes are kept as a flying stock ; and the lambs first, and
then the ewes themselves, fattened in the course of the season.
A few of other breeds may be found in the hands of proprietors,
as in other counties ; but their number is inconsiderable. :

8. Horses.—These are not materially different from the horses
of the Lothians. Breeding has been more attended to of late;
but it is believed that the numbers bred are scarcely adequate to
the supply of the county. ,

A great number of Swine are fattened by distillers. At corn.
mills too they are numerous, and farmers and cottagers have one
©r more in almost every part of the county. Rabbits are bred in
considerable numbers on the extensive links and sand-banks along
whe shore, but are not considered an object of importance. Poul-
&y of all kinds much the same as in other counties. Pigeons
~wwere much complained of, but their numbers have been dimi-
mished. Bees are said to be seldom productive of much profit,
aud are but liftle attended to. ‘ :

2. Kinross-shire.
8. Clackmannanshire.

1. Cattle.—The cattle stocks of these counties chiefly consist
of the breeds of the adjacent districts of Perthshire and Fife-
shire, In Kinross-shire about 900 are reared annually, and the
ordinary stock is about 5400. At the distillery of Kilbagie in

e county of Clackmannan, the number of cattle annually fed,
Previous to the year 1788, amounted to about 7000, and of swine
o 2000. There were five other considerable distilleries in the
County, where great numbers of both kinds of stock were fatten. -
ed, but these have not been mentioned.—( Kinross and Clackman-
Ran Reports.) ,

2. Sheep.—In neither of these counties are sheep very numers
Ous. In Kinross-shire they are estimated at 6100, partly of the
fame breed as in Fifeshire, and partly of the Black-faced kind.

the county of Clackmannan, the number is stated at 7000 on
the mountains, almost wholly of the Black-faced breed, and a-

ut 1000 on the lower grounds.

8. Horses.—In Kinross-shire, the number of horses of all de-
Scriptions is 1060, of which from 600 to 700 are employed in a-
griculture and the different labours of the county. More horses
are reared than are required for supplying the stock. In the
County of Clackmannan few horses are bred; they are mostly
Purchased from the western counties. ,

On all the great farms of the latter county a piggery forms an
essential part of the establishment. The large Hampshire breed

are preferred for the distilleries : that which is most esteemed a-
mong farmers is the Chinese. The district of the Ochills is sina
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larly favourable for bees ; yet it is difficult to say whether th—3ry,
profits afford a compensation for the expense and trouble.

4. Stirlingshire,

. 1. Cattle.—* Though some calves are reared upon almost evecap—,
¢ ry farm, yet this cannot properly be denominated a breedia. gy,
s county.” The grazing districts are chiefly occupied in fat "
ing 3 and the cattle of the West Highlands are preferred to thc—mmgg,
bred within the county. The milk cows most esteemed are of
the Ayrshire breed. The number of cattle has been stated in e
late Report of the county at 19,225. _
" 2. Sheep.—The breed that is almost universally kept here=m ;
the Black-faced. The Cheviot variety has been introduced lome_ ¢o.
ly. The total number is cstimated at $7,977.
" 8. Horses—Very few are bred within the county. Wo ~wrf.
horses are procured chiefly from the counties of Lanark and A y;,
The number of all kinds is stated to be 3565. : ‘
Swine are not numerous, unless at distilleries. The breed me»ayg
esteemed by farmers is the Chinese, and the large Hampshire
variety by distillers. A cross-breed between these two is held in
great repute. On one of the islands of Lochlomond there sre
about 240 fallow dcer. Goats were formerly numerous, but are=
bow almost entirely exterminated. ~ o .

5. Perthshire.

1. Caitle—The native cows, in general, are of a bad breed—"
In the vicinity of Perth, and in the Carse of Gowrie, the far—""
mers have introduced the Angus and Fife breeds. .In the west =
they prefcr the Argyleshire, and in other parts of this extensive .
county cows have been brought from Galloway and. Ayrshire, —-
Cows have been also introduced from Devonshire and Lancashire,
besides a few of the Guernsey breed. A species from the East
Indies, imported by Sir John MacGregor Murray, Bart. are
thriving, and promise to do well. ‘

2. Sheep.—The ancient White-faced breed which were found in
every part of the Highlands not many years ago, and still exist

" in small numbers in most places of that district, have been almost

entirely supplanted in Perthshire by the Black-faced or Mountain
breed. 'The latter were introduced about 40 years ago, and oc- —
cupy the higher grounds ; while a few small flocks of different —
breeds are found as usual on the enclosed fields chiefly in the oc——
cupation of proprietors. The number of all kinds is stated at =——
about 222,000.
" 8. The Horses of this county are of many different breeds and sl
sizes, from the small Highland poney to the strong draught horsesse==
of the Carse of Gowrie. Oxen have never been worked in thee==
Highlands ; in the Carse of Gowrie they were laid aside more thanme=—
30 years ago. ' '

Alia DR
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" #&. Swine.~—Great numbers of these are reared on some of the
hilly districts of the county; and, besides supplying their own
consumpt, the farmers bring down herds of thousands at a time
to the markets of the low country., The breed which is most
frequent, as being the most hardy, ¢ is what is called the Scotch
¢ sow, having long bristles, a long snout, long legs, the belly less
¢ pendulous, the back raised, and the ears less slouching than in
¢ the other brecds.’

There are still remains of the red-deer in this county. The
roe-buck and doe are in almost every district which is not divest-
ed of wood. Fallow-dcer are not numeraus. According to the
Reporter for this county, the consumpt of grain by pigeons over
the whole of Great Britain, may be equal to the food of 120,000
persons. In the shelteréd parts of the hilly country, bees are an
object of great attention and profit. Poultry the same as in other
counties.

(RN

6. Angus, or Forfarshire. .

1. The Caltle of this, as of most other counties of Scotland,
are partly bred and reared within it, and partly brqught from other
districts ; the former may be called the permanent, and the latter
the flying stock. The grazing and feeding of cattle are here pro-
secuted to a much greater extent than the rearing of them. For
this purpose, great numbers are purchased from the counties of
Mearns or Kincardine, Aberdeen and Moray. These cattle are
cither carried forward to the butcher, or sold in a half fat state
for the Southern counties. The permanent stock is of various
breeds ; a great proportion have no horns, and in this particular
seem allied to the Galloways. A few farmers have the short-horn-
ed or ‘Teeswater breed, and others have tried the Guernsey ; but
the latter were thought too delicate for the climate. In former
tines, oxen were very generally worked in this county; but now
they are seldom employed, except in ploughing land overrun with
broom and shrubs. The permanent stock may-amount to 87,400 ;
of the flying stock no estimate has beén made in the Report.

9. Sheep. About 50 years ago, almost every farmer had a
flock of sheep, numerous in proportion to the extent of his farm;
and they were pastured promiscuously on the waste land which
abounded in every parish. But since these wastes were subject-
ed to the plough, or planted, the sheep have been gradually ba-
nished to the mountainous districts of the county. The ancient
emall white or dun-faced breed is still to be found in some dis-
tricts of the Grampians; but the breed which most generall{
prevails is the Black-faced or Tweedale. The number of all
breeds and ages is stated at 60,000.

3. Horses. 'The ancient breed was the small Garron, which
still keeps its ground in some parts of the Grampians. The l.a-
narghire breed prevails very wmuch in the Low country, The
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total number may be about 9000 ; of which 5558 are supposed
to be work horses of a full size, 2500 young ones, and such- as are
under 13 hands high, and 951 saddle horses. A sufficient nume
ber is not reared to keep up the stock of the county.

Swine are kept chiefly at mills and breweries. There are very
few rabbits. Poultry are reared in considerable numbers ; par-
ticularly dunghill fowls. Pigeons are numerous, and are sup-
posed to consume their own weight of grain daily, besides what
they destroy by treading. In this, as.in every other county, the
laws that protect this destructive race are the subject of general
complaint. There are a great many bee-hives ; but their pro.
duce is not.so great as formerly. :

. V. Tue NorTH-EAsT LowLANDs.

1. Kincardineskire, or The Mearns.

1. Cattle. 'The number of every description in the county at
the time of writing the Report, was 24,825 ; which was almost
precisely one beast for every three acres in cultivation. Of this
number, 6236 were milk cows, from which 5280 calves were
reared ; and after allowing for losses, the number sold annually,
at from two to five years old, may be about 5016, independent
of the flying stocks bought in chiefly from Aberdeenshire. The
colour most esteemed is black ; and a large spreading head of
horns is a great recommendation, because by this their breed is
ascertained in the English markets. The value of the cattle on
an average may be stated at about 6. 8s. a-head, or 158,880
in all. The value of those annually disposed of, including the
increase upon those that are bought in from other places, will be
about 58,395l To this must be added the value of the dairy
produce, amounting to 28,176L ; so that the yearly revenue a.
rising from cattle is altogether 86,571/ It ismuch to be regrete.
ted that similar estimates have not been presented in most of the
other county Reports.

2. Sheep.  The number, exclusive of lambs, was ascertained,
about Midsummer 1807, to be 24,957 ; of which about 21,500
were fed on the Grampians, and the remainder in the low parg
of the county. The small native breed still exists here ; but the
Black-faced heath breed are now more numerous. The prime
«cost of the whole sheep in the county may approach to 20,0004, ;
and the yearly produce to 10,480L.: a very small sum, consider-
ing that there are 120,000 acres of sheep walk in the county,
begides the pastures of the cultivated land, of which sheep have
glso a share. -

8. The Horses are of the Clydesdale breed, and the numbey
reared is nearly sufficient for the supply of the county. Of all
ages alnc{ descriptions theie may be about 8587, valued at
TL740% '



Cuar. XIV. Aprexnix, No. 1, 171

Swine are not so numerous as they were formerly. Poultry
are very abundant. Pigeons are not so plentiful as in the Lo-
thians. Bees are a favourite stock with the tenants and country
mechanics, but are attended to rather as an amusement than
with a view to profit. One circumstance is worthy of remark,
that a hive brought down from the hills to the low country or
coast-side is always more industrious, and thrives better for a
year or two than thoese hives that have been reared there.

2. Aberdeenshire.

1. Cattle. 'This county draws yearly for cattle, sent cither to
England or the South of Scotland, so large a sum as 150,000/
They are now in great repute in the English markets. Many of
them, when fed in the county, reach 100 stones and upwards,
the four quarters. The whole number is about 110,000, of
which the cows are nearly 28,000. The total value of cattle
killed in the county, and sold to other districts, may be estimate
ed at 250,000/ ; and of dairy produce 230,000/ ; amounting to-
gether to 480,000., the annual revenue derived from gattle.

he value of the whole stock, including the annual sales, is stat-
ed at nearly a million of pounds sterling. Oxen are still worked
Ira this county ; they perlfc))rm only one yoking or journey daily,
that is, they work only half the time that horses do. Upon large
, two pairs of oxen are kept for one plough, and each pair
works in rotation.

2. In this, as in the adjacent counties, Sheep are almost con-

ed to the higher grounds. They are partly of the native
breed, and partly Black-faced. The total number is less than
that of black cattle, being about 100,000, which are valued at
A8 many pounds. The number killed annually is worth nearl
So,oooZ P - o

8. Horses are of all sizes, from the Highland poney to the
Clydesdale horse. In bartering horses with other counties, there
" 18 gupposed to be a loss of 20,000/ annually. The number of
:&;k and saddle horses, per the Collector’s books, amounts to

5'

Swine are much diminished in number of late years, there not
being above 1000 in the county. Poultry are very numerous 3
and the annual sales of them and their eggs, with the value of
the heine consumption, are supposed to amount to 20,000/,
Bees, it is said, are too much neglected. ¢ The great objection
to the keeping of bees is the expense of fe:ding them in an uu,

favourable spring. An ingenious friend of the Reporter’s lusg
contrived to keep them in an ice-house in a state of insensibility,
which is a saving of their winter provision.’  Aberdeenshire Rew

port, p. 509,
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the French fowl, yet less than the natives: They lay however 2
greater number of eggs than any of the other kinds, the shape
of which is globular, rather than what may be called the long
oval.

¢ Although this kind of stock requires comparatively but lit-
tle care, yet they will not thrive in a confined, damp, ill-aired,
or in a very cold and exposed situation ; neither will they thrive
well in conjunction with turkeys, geese, guinea fowls, or ducks,
nor without access to clean water, and to gravel. They rejoice
in the warm shelter of a little grove, or strip of plantation.
Their habitation also should be frequently cleaned, and it should
be never crowded. *

¢ The young brood should be kept by themselves when under
the care of the mother, and for some time after she leaves them.
A bolus of butter and oatmeal, about the bulk of a pigeon’s
egg, given daily, will, in four or five days, cure the disorders to
which they are in general subjected. )

¢ In summer, with a little boiled potatoe, cabbage, or turnip,
they will thrive on the grass, with the assistance of the worms,
seeds, and insects which their own industry procures. In winter
they require a little corn (oats or barley). To make a hen lay
an egg daily, in that season, she must have a mess or two of
warm oatmeal pottage, or of something warm and equally nu-
tritive, besides the common feeding. A comfortable degree of
warmth is also in such a degree essential, that some gentlemen,
it is said, have placed a stove under their roost, gaining thereby
the advantage of the experience of the poor widow, with her
two hens and her cock, living almost over the fire of her little
cottage.
" ¢ Fowls are not particular in the choice of their fare; it is pro-
bable that with their kindred the pheasants, they could make an
occasional meal on carrion. The poultry of the fishing villages.
feed so much on the garbage to be found there, as to communi~
cate a fishy flavour, nauseously disagreeable both to their eggs
and to their flesh. Any kind of food, very much salted, is saidl
to poison them. +

" ® The vivifying speck, without which the egg is unproductive, may be easily
perceived in the sun beam, or betwcen a candle and the eye; its situation ome
the top of the egg determines the chick to be a male; when on the side, it wilF
certainly be a female: It is therefore easy to propagate either sex at pleasure—
which, unless by the management of the bees among themselves, s not ye—
‘known to be the case, in any other ¢lass of the animal creation.

+ M. De Reaumur, of the Royal Academy of Sciences of Paris, in thes
Memoirs for hatching poultry in ovens and by the heat of dung, has ascertain
ed that giving one hen, in the yard, as much barley as she chooses to eat, she=
cannot consume more than two Winchester bushels in the year ; that four meass
sures of barley boiled till the husk split and burst, swelled so as to measure ter—
aud that three measures beiled in this manner, was, in the efficicncy of feedingm

equem
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¢ To preserve eggs fresh, they are to be smeared over with but-
ter, mutton suet, or lard, immediately on being taken from the
nest; but the vivifying speck is thereby destroyed. This
is presumed to be itself the principal cause of the corruption of
the egg ; for those laid by hens which have had no communica-
tion with the cock, have kept sound for several months without
being any way smeared : the evaporation proceeded through the
pores of the shell, the yolk became somewhat thickened, and the
white part was considerably diminished. : -

¢ While a turkey sells for four or five shillings, the price of a
hen is only one shilling and sixpence ; chickens nearly half as
much, and eggs about fourpence per dozen.—( Report for Nairn
exd Moray, p. 335, el seq.) :

VI. The Wesr HxGﬁLANDs.
]

1. Argyleshire.

1. The Cattle of this county have been described in the 14th
Chapter, under the denomination of rthe West Highland breed.
The chief object of the breeders, is to rear them for the southern
markets. In the district of Kintyre, the dairy is more attended
‘to than rearing. - '

2. Sheep—These are chiefly of the Black-faced kind; thodgh
there still remains a good many of the ancient breed, which the
‘Reporter thinks, probably with good reason, might have been so
much improved with proper attention, as to have become a very
suitable stock.

8. Many of the Horses of this county are of a size well adapt-
ed to the work they have to perform, where attention has been
Ppaid to the improvement of the native breed. But in other parts,
they are too small and weak for a two-horse plough, and have
been crossed with stallions from the Low country.

Swine abound most in the district of Kintyre. They are ge-
nerally of a small, dunnish-white breed, with erect ears. 'g;e
small black Chinese are much approved of. There is only one

rabbit-warren in the county. Poultry, pigeons, and bees, are not
numerous. Of goats, there were about 4500 at the date of the
County Report. Their number was much greater before the in-
troduction of sheep.

2. Inverness-shire.

1. Cattle.—The best stocks of this county are similar to the
cattle of Argyleshire in every respect.—‘ As to the manage-

équal to flve given dry in the natural state; that they prefer boiled grain to raw;
that they discover no preference to barley, oats, or wheat; that they prefer eis
er of these to rye: that a hen at large will find the half of her subsistence,
in worms, insects, and grass, in which situation one bushel will maintain hov

through the year,
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weraging five or six Scotch pints each per day, or eleven
t quarts overhead ; but both quality and quantity depend
ipon the kind of food.

n there is more new milk at any time than supplies the
I, part is put in the milk-house till next day, when the
«d milk is sold at half price (for which there is a great
1), and the cream sold at 3s. per Scotch pint. When any
8 left, it is put in a churn ang made into butter, once a
r fortnight. Mr Harley gives a decided preference to the
'e breed of cows. They are bought chiefly at country

1 regard to food ; during summer the cows are chiefly fed
t grass and green barley mixed with old hay ; and during
Mr Harley uses a good many turnips and potatoes, all
th are steamed, and mixed with cut hay and straw; also
wd distillery wash, when these can be got.
cows are bought in generally either newly calfed, or a
el::cfore calfing, and never turned out till they go to
cher.
ble of regulations has been adopted for the times of feed-
ilking, currying the cattle, cleaning the house, &c. &c,
eréon has a currycomb and haircloth for cleaning the cows
.day, 2 mop and pail for the house, which is washed and
twice a day.
following abstract will show the advantage of this system
swner of the cattle ; but the benefit of a liberal supply of
‘milk to the community at large, particularly to children,
t easy to estimate.
cleanly state of the cattle and house makes it a treat for
to see the establishment; and the way the vessels and
wmse are kept, have made some people fond of milk who
y were disgusted at it, from the manner in which many
airies are conducted. ‘
advantage of irrigating grass lands with the cows’ urine,
exceeds belief. Last season some small fields were cut
es, averaging fifteen inches in length at each cuiting, and
ard very thick. The soap-suds of a public washing-house
llied to the same purpose with considerable advantage,
Harley sums up the advantages of his management in the
g manner.
general health of the cattle by ventilation
prevention of a disease called grainsick-
, when fed on grains - - - 15 per cent. *
prevention of swelling, by eating young
wetgrass - - = - =

Harley has not had a single cow injured in any of these ways since.
nencement of the establishment, ' T
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half Merino lamb will have double that quantity, and of double
the value, when it becomes a two-shear sheep. Oun General Ro-
bertson’s farm, a large flock of the Black-faced breed was kept
in 1804 ; but the Ligher price of the Cheviot wool induced him
gradually to change them by crossing first with the Cheviots, and
afterwards with the Merinos, a few of which he introduzed about
the same time. A part of the Black-faced, and also of the Che-
viots, were preserved free from crossing, for the purpose of as-
certaining their comparative hardiness ; and this gentleman ‘de-
clares, a trial of nine years, that ¢ he had found the Merino
¢ and Cheviot cross-breed equally hardy and thriving as lambs,
¢ hegs and sheep, as the Linton or any other breed whatever.’
In the remote Orkney Isles; Malcolm Laing, Esq. has, in a
flock of 1200 sheep, 2960 Merinos, about 600 Merino-Cheviots,
and the remainder chiefly Merino-Orkneys. Mr Laing uses no’
sheds 3 and after the first fortnight he finds the Merino lambs
equally hardy with the Cheviot. He has therefore resolved to
bave'nothing but Merinos a few years hence. In 1813, the Me-
rino fleeces weighed at an average 41 lib. though some of the
were 8 or 10 years old, and produced only 21ib. a-head; the
Merino-Cheviots, 38 lib. 7 0z. and the Merino-Orkneys 3lib. 6 oz.
Besides these instances, there are several other flocks, more or
less puire, in different parts of Scotland, of which no particular
account has been obtained. Colonel (now General) Downie’s
sales in 1810, noticed in the first number of this Appendix, have
placed these sheep in the hands of a-number of proprietorss and
from say information that has-been procured, the result of their
experience is not different from what has been already stated.

Cuar. XIV. Arr. No. 4,

The following TABLE of the Live Stock of ScoTLAND kas
been compiled. from the Reports of the different Counties ; and,
when these did not afford data, from the Statistical Account. Ax
the Numbers vary even from year to year, the following enume-
ration does not pretend to accuracy, but gives merely an approai-
mation. :

. . Sheep.

[ Roxburgh - . 266,370

Berwick - - 183,824
L Haddington, or East-

Arable Dis- ; Lothian - - 41,250
trict, or S.E. ] Edinburgh, or Mid-

Lowlands. | Lethian - - 72,000
Linlithgow, or West-

| Lothian - - 3,633

Carry over » 27,220 60,971 | 517,077
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. " Horses.[ Cattle. Shee
* Broughtover - 27,220 60,971| 517,
Pelebles - - 1,126 5,060 112,
Selkirk - - 554 1,810 112y
r’°}‘,3;‘:;’r‘;{” Dumfries - - 8,000 42,252 200y
Kirkcud Y
 District. “:'gg’n *’“Bh' Gall.owcy 9,845 80,000 204,
I R f - - 9,888 58,3 318,
.’ enfrew - « 833878 10, 10,
o e JLanark - - 12500 30,000 188
Dunbarton - - 1,500 9,12 28,
Fife - - = 12800 60, 28,
Kinross - - 1,060 5, 6,.
Clackmannan - 1,125 1,3 8,
S::::i Surlmg - - 8,565 19, 87,
- - 15976 79,089 222
Forfar, or Angus 9,000{ 45,400 60y
Kincardine, or Mearns 8,587] 24,825 ‘24!
Aberdeen - - 21,448] 110,000f 100y
North east < Elgin, or Moray - 5,4-ld 16,9000 36;
Lowlands. j Banff - - - 8,400, 24,764 58,
Nairn - - 1,680 61100 12
VL (Argy! 2
West rgyle - - 9,409 64,882 278,
Highlands Inverness - <« 11,159 42,016 50,
VII . Cromarty - L4 : ],736 8’4‘77 5"
Nortil Ross - - - 10,895 41,957 45,
Highlands Sutherland - - 1,736 24,827 87,
$118 *(Caithness - - 5232 14,8%% 1%
VIII.  Hebrides, or Western )
Islands - = 20,000] 120,000] 104
IX. Orkney and Shetland .
Islands - - 19,800 44,500 108,
. Total - - 243,489(1,047,1428,851,
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CHAPTER XV,

APPENDIX.

O~ THE PRrict oF ProbpucTs, coMPARED WITH THE Exrexss
&
OF RAISING THEM.

‘It is propofed, here, to give fome general idea of the value or price
of particular produéts, and of the expenfe of raifing them, at dif-
ferent periods. :

At the acceffion of his prefent Majefty, the money price of all the -
kinds of labour employed in Scottith agriculture, was not one-third,
fa many diftri&s not one-fourth part, of its prefent amount, In the
‘Southern counties, both the wages and maintenance of farm-fervants
did not exceed ten pounds a.year; and a day labaurer could earn
only from 84, to rod. (rarely 1s.) a.day, according to his ftrength
or dexterity in working, and to the different feafons of the year.
In the middle divifion of Scotland, farm fervants, at an average, did
not draw eight pounds a.year, feldom above feven, for both their
fee and maintenance; and in the Northern counties and iflands,
both thefe articles feldom exceeded five pounds. Day labourers, in
the middle divifion, were not regularly employed ; and their whole
wages were from 5d. to 7d., rarely 8d. a-day. Lime was little ufed

‘s @ manure, and did not coft aboye a fourth part of its prefent
price. Street and farm dung (when fold, which happened but fel-
dom) did not yield one-fixth part ; feldom amounted to an eighth
of the fum at which a farmer is now eager to purchafe them. That
of farm utenfils, from the low price of wood and iron, and the fmall
wages paid to the artificers employed, was not an eighth part of
their prefent money price, at an average of Scotland ; and fuppof-
ing them to have been as ngOd as they are at prefert, would not
‘have exceeded one-fourth of their prefent amount, The capital of
a farmer, who rented a given extent of arable land, (fuppofe 100
acres) in the way in which he ftocked his farm, with horfes, black
cattle, and fheep, (for he generally raifed all the threc kinds of live
ftock), feldom exceeded an eighth part of the value of its prefent
amount ; and if he had poffefled the fame live ftock and other arti-
cles, would alfo have been below a fifth of the nominal value for
which he could now fell it. But the real price of labour, and 9{
all commodities, is different from their money price ; the value of
all human property is relative and variable ; and by the incrcase of
skill and industry, and the higher reward, or real price of labou
potwithftanding the depreciation of money, the farmers, (thougl
they pay three, four, five, nay, in many cafes fis times as wuch
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CHAPTER XVL

e —

AprrENDIX, No. 1.

Ox PoniticaL LEcoNoMY :—oR THOSE CIRCUMSTANCES CoON-
NECTED WITH THE IMPROVEMENT oF A COUNTRY, WHICH
PEPEND ON LEGIsLATIVE AvuTHORITY, OR Pusric Encov.
RAGEMENT.

By the Rev. Cuanres FixpLaTeR, Minister of Newlands, in Peebles-shire,

Preliminary Observations.

Tur legitimate obje& of the fcience of Political Economy is,
to inveftigate the fources of human happpinefs, and of national
profperity, in fo far as thefe confift in the pofleffion of an abundance
of the neceflaries, the conveniencies, and the comforts of life.

The fum of human happinefs which exifts in any givea territory,
muft be eftimated by the extent of population which it can maina.

' t_liniu a ftate of comfortable fubfiftence. The extent of popula-
tion which can thus be fupported, depends upon the progreflive im-
Provement of agriculture, and the other ufeful arts ; and their im-
Provement is the joint refult of stock, of skill, and of industry, all
of which are mutually dependent upon, and fubfervient to each o-
ther, If thefe are prote&ted in their operations by a wife and juft
government, their natural tendency is, to carry civilization and polie
tial profperityto their higheft pitch ; a tendency which mothing
klikely to difturb, unlefs fuch undue fcope fhould be given to the.
Powers of propagation, as fhould multiply population beyond all pof-
ble means of comfortable fubfiftence, —a fituation which it is at all
times within the compafs of thefc powers very fpeedily to produce.
. Stock is created by man, out of the favings of the produét of his
induftry, A certain degree of fuch accumulation, were it but mere.
ly of the acquifitions of the chafe, is indifpenfable to that leifure
and refpite from inceffant bodily fatigue, in acquiring the neceffaries
of life, which allows time for the exertion of the intelle@ual pow-
en, and for fupplying interim fubfiltence; till thofe plans are carried
mtoeffe@, which infer, not only lcifure and fkill in their contrivance,
but the application, for a confiderable length of time, of means in
:‘;:n}fclgea not immediately profifable, begore the profitable refult is

tained, ' '
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Skill is attained by man, in confecuence of fuch leure for the
exercife of intell:&, from experience and information, from judg.
ment and inference. His animal frame is. wonderfully adapted to
the: execution of his contrivances, the human hand being an excel
Ient minifter to the human head. Dexzterity in operation is acquir.
ed through habit, in the courfe of freqyent repetition; and it at-
tains to its higheft excellence, through that exclufive application of
talent to one occupation which both leads to, and is dependent upon,
that fubdivifion of labour which enfues from the univerfal propesfity
to exchange what is poflvfled in fuperabundance, agaioft what is cone
fidered as more neceffary.

In'proportion to the dexterity thus acquired, through the éxclu.
five appropriation of talent to one employment, labour becomes in«
calculably mare produétive ; and, in proportion to the extent of the
facility of exchange, fo much greater is the encouragement to thet
ftill farther fubdivifion of labour, which tends more and more to
augment every fpecies of prodution.

. When labour is thus rendered so superiorly productive, the la-
bours of a few suffice for the subsistence of many. With less la-
bour in productiop, more produce may be saved from immediste
consumption. Stock can therefore increase; and with it, more
leisure for contemplation, and the realization of its subjects:*
Room is afforded for the cultivation of the arts and sciences; for
the invention of machinery, and the discovery of other natunl
powers, and their successful application to the facilitating and a-
‘bridgment of labour, by which its productive powers may be in-
definitely increased ; for improving and extending the means of
intercourse and exchange—by improvement of navigation—or
by canals, paved roads, and iron rail-ways, through which means
are procured, artificially, to inland countries, those advan
possessed from nature, which have generally enabled countries

® ¢ In the first stages of civilization, the labour of each individual is barely
¢ sufficient to procure a scanty and precarious subsistence for himself; and cir-
¢ cumstances so adverse, not only form a har to the introduction of other arts,
¢ but also chill and render torpid every facuity of the human mind. When these
¢ faculties are blunted by the cravings of nature, and waated by the exercise of
corporeal employment, man discovers few of those rational powers by which he
is distinguished in the more advanced stages of society. It is only in situations
where the means of subsistence are ample, where the lahour of a certain part of
the community is sufficient to provide the necessaries of life for the whole, and
where a considerable proportion of the remaining population is placed beyond
the necessity of manual labour to procure these necessaries, that the powers of
the mind develop themselves, and show what man is really capable of perform-
ing. Hence, since the art of agriculture came to be so well understood, and
subsistence, of course, to be secured to mankind, without the necessity of
¢ bodily labour from all, the mind ot man has expanded, other arts and sciences
¢« have been successfully cultivated, and man, from being not much above the
¢ jrrational animals, now fills a dignificd place in the scale of created beings.’— .
Tieatise of Rural Affairs, by Robert Lrown, Farmer at Markle, county of Had
dingtia, vol. L Introd. p. 4, »
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Were peace to prevail over the whole world,. and were it ne.
ver to be interrupted by the ambition of conquest, the iniqui-
tous spirit of monopoly, or.the absurd jealousies of trade, &c. it
is possible that nations of mere manufacturers or traders might
subsist-in security and abundance, precisely as the inliabitants of
our towns enjoy security of subsistence from the syrplus produce
- of the agricylture of the surrounding country, though’they pos-
sess no more territory than what is cqvered by their houses, and
the causeways of their streets. But, considering the numberless
causes of hostility that may aris¢ betwixt independent nations, a
nation of mere manufacturers and traders, depending upon the
will of other nations for food, must stand upon a very precarious
footing. Were other nations to enact navigation laws for encou—
ragement of their own carrying trade; were they to attempt,,
however prematurely qr unprofitably, to force on manufactures at—
home, by absolute probhibitions, or duties amounting to the pro——
hibition of importation of foreign manufactures ;—were even themm
mere caprice of fashion to annihilate the demand for such. manu—
factures as were in use to be prepared for their market; or ‘werme=
any cause of irritation to induce them suddenly to shut thei —
‘ports ;—it must, then, inevitably follow, that the dependent nam._-
tion (however rich in commercial wealth,—in fixed capital, ves&—.
ed in manufacturing machinery and in shipping,—or in° ware=~
houses, replenished with all manner of manufactured goods
must, at once, find all such wealth to have become absolutely ©f
no value, and that the inhabitants must inevitably perish for wamg
of food. The mere there is in any nation of a population, de.
pendent upon commerce and manufactures, above what ifs own
agriculture can feed, the nearer it approaches to this perilous
and precarious state. 1 o
" ‘When the commerce and manufactures of a nation have grown
upon the surplus produce of its agricultural industry (as afford.
ing a vent for that surplus produce, and as exciting to the pro-
duction of a still increasing surplus), which is the natural order
in which thése subjects would proceed, if left to their own spon.
taneous arrangement; under such circumstances, the commer.
cial and manufacturing populatien, though it will invariably over-
take, yet it will never outrun the national means of subsistence,
so much as to expose the people to those dreadful calamities to
which a dependent nation of merchants and manufacturers may,
without great stretch of probability, be supposed to lie open.

sprang up on the coast of the Mediterranean, composed of those who fled from
the fury of those barbarians who overturned the Roman Empire, are instances
of nations reduced by violent causes to depend almost entirely for subsjstence
‘upon manufactures and commerce. ’

4+ See, upon this snbject, Malthus, Book iii. Chap. 9. His views deserte
most serious consideration. ' ! : ' :
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Agriculture is the only secure foundation of independent great-
ness ; and nations, whose greatness has depended upon mere com-
mercial wealth, have accordingly ever had a mere ephemeral
existence. .

. The great effort of the policy of modern Europe, through the
greater partof the last century, has been to encourage, by every
means, manufacturing and commercial industry, and to entice
it, by various advantages of artificial institution, to start before,
instead of keeping pace wit}, the industry of agriculture. Great
Britain has not been behind her neighbours in this species of po-
licy ; and her navigation-acts, together with the monopoly of the
great market of her American colonies, secured to her native
merchants and manufacturers, (not to mention the domestic mo-
nopoly privileges established in their favour against their own
fellow-citizens, by bounties on exportation of home manufac-
tures, and prohibitions, or discouragement by high duties upon
importation of foreign ones), gave to those of that class such
pre-eminent encouragement, that it ought not to be matter of
surprise, if her mercantile and manufacturing population has in.
creased beyond that amount which her agriculture can feed ; if
she should have become dependent, to a certain extent, on the
agriculture of other nations for subsistence, and an importer,
from having been an exporter of grain.

Great Britain has lately had impressive warning of the inse.
curity of prosperity founded upon commercial and manufactur-
ing wealth, which so much depends on the will of surrounding
nations. It is to be hoped she will be less sanguine than former-
1y in her expectations from her commercial system of policy, and
t{at she will be more_ attentive to that more solid greatness,

4 Malthus, Boek iii. passim. The opinion of Malthus seems perfectly well
founded, that the dependence of states upon foreign agriculture, for food, is
the more secure and least liable to be frustrated: 1. In proportion to their weak-
ness; because, as holding their independent exist merely from the for-
bearance and toleration of their more potent neighbours, they excite no nation-
al jealousy ; and there is the less danger of the ports whence they derive their
supplies being shut against them, out of national irritation. 2. In proportion
to the absoluteness of their dependence; because their demand being constant
and regular, the agriculture upon which they depend suits itself to that demand.
3, In proportion to the smallness of the space of territory occupied by the popu-~
Iation ; because this renders the equal distribution of the supply more easy
and une:l!::nsive. What a difference, in this respect, betwixt the state of Hamia
burgh (when it was a state) and Great Britain? Her greatness does excite jea-
Jousy. She depends, chiefly, on her own agriculture, and has no regular de-
mand to which foreign agriculture might be suited. Upon occasion of any
great deficiency, like that of the late itous scarcities, her demand is sud-
den, unprepared for, and great in proportion to the extent of her territory, and
of her population. In the last scarcity, the demand from Britain not only great~
ly affected the prices through Europe, but also in America; and Malthus says
he was credibly informed, that the price of bread was nearly as high at New
York as at London. What must have been our situation had other nations
sbut their ports ! '
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which rests upon the foundation of agricultural industry, lest 3

"population, fostered above the level of her internal means of sub-
sistence, should be forced down to that level in a manner thag
.¢annot be contemplated withaut alarm.

We shall proceed, therefore, to consider what may be of use te
promote that preferable industry, which affords a sure founda-
tion of independent greatness, and which the following observa+
tioas are intended to discuss and explain.

Secr. IL

Or AGRICULTURAL INBUSTRY, AND THE MEANS OB
PROMOTING IT.

Tuae means of promoting agricultural industry are to be dem—
duced partly from consideration of regulations aﬂ'ect.ing themm
holding of land, the appropriate subject of this species of mndus——
try—and partly from consideration of regulations of a more ge——
neral nature, which relate equally to industry of every kind. Ir=mm
regard to the former, or regulations affecting the holding o =%
lands, either in perpetual property or temporary tenure, or imra
common or several possession, it has been judged proper to dis —
cuss this subject in a separate dissertation, which is subjoined a_ =
Appendix 5.  Under this section, therefore, our observatiom.ss
shall' be confined to those general polifical arrangements, tha,
affect other classes of industry equally as agriculture. An
these we attempt to classify under the following subdivisions 3
1. Regulations relating to the internal and external commerce,
and to the manufacture of agricultural produce. 2. Facilitiey

iven, or attempted to be given, to interchange, by fairs, mar-

ets, regulation of weights and measures, &c. 3. Facilities tq
intercourse, by roads, railways, canals, &e. o ’

I.

RrecuraTIONs RELATING TO THE CoMMERCE AND MANUFACTURR
' OF AGRICULTURAL P\nonucz. ’

Of the Internal Commerce of Agricultural Productions.

Freedom of internal commerce, (though seldom perfectly enjoy-
ed), is essentially necessary to the prosperity of agriculture, It
is evident, that merchants, whether wholesale or retail, are as
advantageous and necessary to the raiser and consumer of agri-
eultural produce, as to the producer and consumer of manufac-
tures. So obvious a truth surely requires no illustration. The
wholesale merchant takes from off the hands of the farmer, or
manufacturer, whatever produce they have respectively prepared
for market, replacing, by his capital, the capital advanced by
cither of them in such preparation, and thus enabling each, witk
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on of our best political writers, by the encouragements given“to
. manufactures and commerce. In consonance with the principles
of the commercial system, an artificial market, and an artificial
price, extending beyond the natural extent of demand, and ahove
_the natural level of price, have been instituted for these latter,
_ by bounties on exportation ; and the restriction of importation,
‘by means of high duties, or of absolute prohibition ; that is to
.82y, a-general tax, is laid upon other industry, to pay to our mer-
chants and manufacturers such a part of price as shall enable
‘them to sell their commodities to foreign nations as cheap as, "or
cheaper than, these nations themselves could obtain them by their
own domestic industry; and they.are also enabled to raise ano-
ther tax upon.their fellow-citizens, by exacting fromthem a price
“for their commodities consumed at home, exceeding the level to
.which it would be beat down by the competition of the manufac-
turers of other nations, were these freely admitted to our markets ;
" the industry of agricultural production being still further depress-
ed, in favour of our manufacturers, by giving them the exclusive
ivilege of buying some of these productions in the home mar-
t:lt, and totally prohibiting their exportation to foreign nations,
whilst the same commodities of foreign production are admitted,
duty free, to compete with them in the home market *.. :
_ In this manner, it would seem, that capital has been enticed
from agriculture to commerce and manufactures, and an excess
of population has been raised up, above what our agriculture
can feed, and deFendent for the means of their subsistence upon
the agriculture of other nations. A sense of public safety seems
imperiously to demand, that such undue proportion should be
rectified ; that capital should be restored to agriculture, that the

® This is the case in regard to wool, by the laws of England, to which Scot-
Jand became subject at the Union ; in consequence of which, the price of wool,
in the latter country, sunk one-half after that event. Foreign wool was allow-
ed to be imported duty free; Irish wool was forced into the English market ;
amnd the exportation of wool from England prohibited, under penalties which
amake humanity shudder, and make us deprecate the idea of being ever sub-
Jected to that worst of tyrannies, that of polizing merchants and manu-
Facturers. ¢ The severity of many of the laws which have been enacted for the
“® security of the revenue,’ (says Dr Adam Smith), ¢ is very justly complained
@ of, as imposing beavy penalties upon actions which, antecedent to these sta-
< tutes that declared them to be crimes, had always been understood to be in-
“ nocent. But the cruellest of our revenue laws, I will venture to affirm, are
“ mild and gentle, in comparison of some of those which the clamour of our
= merchants and manufacturers has extorted from the Legislature, for the sup-
@ port of their own absurd and oppressive monopolies. Like the laws of Draco,
® these laws may be said to be all written in blood.’ These laws have been mo-
odified in regard to the penalties; which, however, still infer the total ruin of
&he circumstances of the exporter of wool, though they do not affect his life.
“ But as the morals of the great body of the people’ (continues the same au-
® thor) ¢ are not yet so corrupt as those of the contrivers of this statute, I have
“ not heard that any advautage has ever been taken of this clausc.’ Sep
Smith's Wealth of Nations, Book iv. Chap. 8, : :













Cuar. XVI. Arpexnprx, No. 1. 207

t be held anywhere, is equivalent to the procuring of a real
warket or effectual demand for produce,

“The difference betwixt a _fair and a markef, seems not to be
accurately defined ; and the terms are, indeed, frequently used
as synonymous. If a definition were attempted, perhaps a fair
might be considered as an instituted meeting, for the purchase

sale, in large quantities, of those commodities, for which
the stated demand, though regular, only occurs at considerable
intervals of time ;—such as, a fair for buying sheep as holding
stock; or ewes with lamb to be fattened, lamb and dam, upea
grass, or to be fattened upon turnip; or, a fair for purchasiag
cattle to be wintered in straw-yards ; or, for the disposal of these,
in spring, to the occupiers of grazing farms, &c. &c. Anda
narket might be considered as instituted for those commodities,
for which there is a regular and a rapid demand, such as those
in great towns, for the weekly disposal of fat cattle to the but-
chers, and of butcher-meat to the inhabitants, and for meal and

oats, to furnish the small retailers, or immediate consumers, who .
ure deficient in stock, or in want of stowage, to purchase move
at3 time than what serves for weekly demand.

The name of Fuair is derived evidently from the Latin Feriz 3
nd no doubt originally bore the same import, being originally
Jerie, in the literal sense; that is, religious festivals, instituted
in honour of the saints: And accordingly, the greater part of
them still retain the names of those saints in whose homour they

been instituted,—as St Lawrence’s fair, St James’s, &c. &c.

Advantage seems to have been taken of these concourses of peo-

m for the purposes of commerce, (as is the case with the Ma-
n pilgrimages to Mecca) ; and those who had any thing

Prepared to give in exchange, resorted to them, in hopes of find-
g others ready to receive what they had prepared, in exchange
for what they wanted. ‘

The multiplicity of fairs is an indubitable mark of the barba-
tim of any country, invariably denoting a deficiency of capital
to edmit of the proper subdivision of employment, and of the
sparate professions of wholesale and retail merchants. Accord-
ugly, we have never had fairs for disposal of the large produce

our larger manufactories. And those fairs, for disposal of
country produce, which might have been of use to our barba-
tous ancestors, for want of merchants to take their produce off
their hands, are now hardly at all attended: the greater part of
them exist only in name, affording, in recalling the recollection
of ancient barbarism, a pleasingly contrasted view of the supe<
for civilization of modern times. A few great cattle and horse
fairs are frequented. Some of them continue merely as resorts
for the half.yearly hiring of country servants; and, of the rest
that are attended, many are resorted to for mere purposes of
lissipation. '

)|
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Regulations of the hire of capital are fixed by the Legislature.
The profits from the actoal employment of capital are left to find
their own level, except in so far as, by bounties and exclusive
monopoly privileges, the industry of towns has been encouraged
dbove that of the country, and capital been enticed, by superior
profit, from agriculture to manufactures and commerce. ‘But
the profits of those, who, instead of employing their capitals
themselves, hire them out to others, who are to employ them,
have been regulated ; or, in other words, the Legislature has
fixed a mazimum rate of interest of money.

IIL

Or THE ESTABLISHMENT OF FACILITIES OF INTERNAL COMNU-
NICATION,—BY Roaps—CANaLs—IRON RAIL-WAYs, For
THE ADVANCEMENT OF NATIONAL INDUSTRY.

‘WeRe everyother encouragement given to agriculture, it would
be in vain, if the means of internal communication were imprac-
ticable or difficult, -

Roads are of indispensable utility, to promete the internal
edmmerce of agriculture and of manufactures ; as well as to bring
the whole of a state under the equal controul of the government,
for the extension of the authority of law, and the general securi-
ty of justice.

It was the first care of the Romans, to traverse their conquer-
ed provinces by roads, for the extension of authority, or partly
for the facility of oppression, but, undoubtedly, to the effect of
the diffusion of the useful arts, and the general extension of civil-
rzation. The military roads, in Scotland, were formed by Go-
vernment, particularly through the Highlands, for the equal ex-
tension of authority, and with the happiest effect, in every point
of view.

" But, though it certainly best suits the general government to
execute works, of such enlarged contemplation, at the public ex-
se, and under its own immediate direction, it seems, neverthe-

s, generally understood, that, where the object in view is mere-
Iy that internal communication which is necessary, for facility of
that interchange so indispensable to universal industry, the ma.
nagement is best entrusted to local funds and local administra-
tions, from which may be expected more attention to economy
of ‘outlay, and to all the minutice of detail in the execution.

The general administration of the public roads has, in Scot-
land, by the statutes 1617 and 1660, been entrusted to the Jus-
tices of the Peace, in their respective counties: By subsequent
acts, which, also, make some other alterations and amendments,
(such as acts 1669, 1670, 1686, and acts 5th Geo. 1. and 7th
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. ‘The Justices and. Commissioners are also authorised to divide
themselves into district meetings, and to empower whom they
please of their number, to call out the statute-Jabour, and to ap-
point overseers § and they are empowered to accept of money-
commutation, instead of actunal labour.

Such are the outlines of tke general statutes, by which a legis.
lative provision has been made, for securing the internal means
of communication, by roads ; and these regulations are in force,
excepting in so far as they are altered, in the particular county
acts of Parliament.

As internal commerce increased, and the augmented produce
of agriculture and manufactures required more extensive and
more easy and speedy modes of conveyance, it was soon found,
that this legal provision of the statute-labour was perfectly ina-
dequate to maintain the necessary communication by roads. -
And accordingly, from about the middle of the last century,
private acts of Parliament came to be applied for by the severat
counties, to place the roads upon a different footing, and, by the
privilege of erecting toll-bars, and exacting toll from passengers,
to create a fund for forming and upholding the roads, .ont of a
moderate tax paid for their use, .

In such a moderate tax, it seems sufficiently equitable, that
the users of the road should. pay, at different rates, in proportion
to the tear and wear which they respectively occasion ; though,
were the tax of any considerable amount, it would thus fail
heaviest where it can least easily be borne,—the value of com-
modities, transported by roads, being nearly in the inverse pro-
portion of their bulk and weight. In all the acts, this latter
principle seems so far complied with, that the rate of toll is aug-
mented upon the carriages kept for pleasure by the rich. .

It might be equitable, that, wherever the use is enjoyed, it
should be paid for; but, on roads little frequented, the expense
of collection would eat up the tax, and therefore, toll-bars,.and
collectors of toll are only admissible on the roads of most public
resort. ‘These are called, therefore, #oll or turnpike roads ; the,
pthers are designed by-roads ; and while the produce of the tolls
is appropriated to the making and repair of the toll-roads, the
by-roads are made and uf held by the statute-labour ; sometimes,
the labour being exclusively appropriated to particular roads,
that of each parish to the part of the road lying within its bounds,
or sometimes made transferable (by consent of the managers in
the parish) to other parishes within the county,

The private county acts not only contain, in general, power to-
eollect taxes, or tolls, at toll bars, but comprehénd and regulate
the statute-labour. It would indeed seem, that while Scotland
was but raw and inexperienced in road making, some of the
counties, in their first applications to Parliament, only applied
for, and obtained a power, to convert the statute-labour into me.
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{ense in attempting to reform what was incorrigible, required to
e ultimately resorted to. Before wheel-carriages were much ia
use, levelness was of less moment, the straight line was preferred;
and if this led over hills, rather than round their base, this cir.
cumstance was rather considered as eligible, in generally afford.
ing a harder bottom for the road. Even in the military roads,
(in regard to the making of which, the execution was neither
hampered by scarcity of funds nor deficiency of discretion:

power). the same error has been generally committed, which
shows the difficulty of attaining to just theory, till it has been
corrected by practice. ‘ '

Those countice may probably be accounted the most fortunate,
who were the latest of starting in the enterprise of road-reforma.
tion, as they could profit by the errors of their precursors.

In this respect, the county of Kirkcudbright seems to have
been peculiarly fortunate, where nothing of importance seems to
have been attempted till 1796, when they obtained a road act,
for the first time empowering them to collect toll. Much, of the
high state of improvement of the roads in that county, is ascrib-
ed to the indefatigable perseverance, and superior intelligence, of
the late Basil William, Lord Dacr, who bhad particularly turned
his attention to that subject, and had improved upon the ideas of
the late Sir George Clgrk of Pennicuik, as to the mode of con-
ducting level roads through hilly districts. Lord Daer first ex-
-emplificd his ideas, by planuing an entire new set of farm-roads,
for his father the Earl of Selkirk’s estate, paying no regard to
existing roads, nor even to the disarranging of existing enclosures.
After much ineffectual representation, and even overcoming some
opposition, which arose from paltry self-interested views, at the
expense of some pecuniary sacrifices, he prevailed, some time be—
fore his death, in having his plan adopted, in some miles of a
road undergoing repairs; and the marked contrast betwixt this-
part and the rest, began to open the eyes of the country. Man
of his proposals, it is said, looked upon at the time as chimerical,,.
have at length been adopted, to universal satisfaction. ®

One excellent maxim, the reporter obscrves, is uniformly act—
ed upon in the stewartry of Kirkcudbright, since the time of Lord
Duer, ¢ that no repairs shall be laid out upon any of the old roads,..
* exceeding 204 per mile, till a surveyor shall have reported that
* the road is in a proper direction ; and that every new line of”
¢ road proposed shall first be laid out by an engineer, with pro-
¢ per instruments, inspected by a committee, and approved of by~
* a general meeting, betore the work can be carried inte execu—_
¢ tion.?

* See Agriculturul Survey of Galloway. He had to be his own engineery,
that profession, as to rouds, being then unknown in Scotland ; and be invent—
ed a lovel, with a picce of mirrer attached to it, reflecting, to the eye, the air—
bubble of the spirit-tube, at the samne time that it is looking at the
Urwagh the sighte 3 which vunders the instiauent (vweuely baondy,
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The surveys being all allowed at the expence of the Treasury,
the Commissioners considered it as unjustifiable to-incur this ex-
pense, either where the road applied for seemed to be of no general
advantage, or when there appeared little probability of the road
b‘inr.ﬁ executed by the applicants coming forward with their half
of the expense. :

In regard to the preference to be given to applications, the
Commissiopers uniformly had an eye to what was most. exten-
sively usefu] ;‘and in this view, one leading consideration was,
whether or not the proposed lines connected with the existing
military roads, which extend northward till they terminate at

‘the great vale of the Highlands, where the Caledonian Canal is
carried across the island, in the line of the military forts.

No ornament of bridges, or approaches, was allowed.

. The gentlemen of the several counties came at first forward to
meet the Commissioners, in raising the moiety required to be ad-
vanced, by private contributions. But as, upon such a system,
tlie weight of the expense rested exclusively upon the public:spi-
zited, it was soon found necessary to obtain private county acts
of Parliament, enabling the counties to assess tne lands for the
moiety; and, from what has been stated in regard to the county
act applied for by Perth, the maxim {no doubt equitable, though
difficult of application) seems to be adopted, and may probably
become general, that each proprietor should be assessed in pro-
portion to the immediate advantage to be reaped by his lands.
. Tolls on some of the roads and bridges, for the reimbursement
of the private moiety furnished to meet the public advance, when
, were at first rejected by the Commissioners, unless the
Commissioners should be empowered to draw pro rata of their ad-
vance, to be applied to the purposes of their trust. But afterwards,
it appears they considered themselves as authorised to concur in
their advance for such roads and bridges, provided the purchase-
money (at a fair valuation) of the toll or pontage, should be de-
dueeec{ from the moiety to be advanced by them. Such applica-
tion for authority to levy toll or pontage, seems also not to have
been objected to, on condition that a certain proportion of the re-
venug was to be set aside exclusively, for the purpose of uphold.
ing the road or bridge.
nder the salutary operation of these regulations, it appearg
from the report in April 1809, that there had then been contract-
«d for, 358 miles 41 yards of road ; and securities for the coynty

‘The Commissioners complain of their having felt it unavoidable, in their re-
spousible situation, to give the contract always to the lowest offerer, through
which, frequently, distress unavoidably arose, which they could not remedy,
though they frequently regretted it. To insist rigorously and invariably upon
the exact fulfilment of the specifications, they found indispensable. And it were
well, if, in all contracts under public trusts, such uniform rigour were to do
away every reliance upon lenity ; bating, no doubt, allowance for such accidents
as could not possibly be forescen. ’
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in the last Section, treated at large of the various political ar-

rangements which equally affect all kinds of industry, our observ-

ations upon the subjects of this and the following Section will
ort.

1. OF Mines.

" Coal and Lime, articles so essential to the prosperity and im<
provement of a country, considerably abound through Scotland;
and it is to be hoped, that, through the gradually improving fa-
cllities of intercourse, by means of reads, canals, and iron rail-
ways, they will become more and more generally accessible, &p
as to allow proper advantage to be made of the natural resources
of every part of the kingdom, and of the disposition of the in-
habitants. .

" The subject of coal affords an instance of the progressive na-
ture of the science of finance, requiring, like all others, time and
experience to bring it to maturity., The first occurring rude ides
of taxation is, to impose it where it merely promises to be pro-
ductive. Accordingly coal, water borne, was long subjected to a
tax.in Scotland, enhancing the price of this indispensable article
to those to whom it came dearest, at any rate, from its distance.
Through a more enlightened system of policy, this injudicions
tax, pressing hardest where there was least capacity to bear it,
(the hardships of which were placed in the strongest light, by
the observations of the Clergy, in the printed Statistical actoants
of their respective parishes), has been repealed. -

Freestone, from Milnficld in the shire of Angus, has been used
in constructing the London, or West Indian Docks. Whinstone
from Salisbury Craigs, in the neighbourhood of Edinburgh, car-
ried economically as ships’ ballast, has been used in paving the
strects of London. A premium was awarded, by the Society for
encouraging Arts, since the commencement of the French war,
for the discovery of a species of millstone in Aberdeenshire, of a
quality approaching to that of the French burrs. Specimcns of
marbles have been brought from the Highlands of Scotland. SlaZes
are wrought, both in the Highlands and Lowlands; and thesc,
with tiles, are coming more and more to supersede the use of
turf and of straw, for covering roofs, to the considerable saving
of surface soil for culture, and of straw for manure.

Mines of lead are wrought at Strontian, in the Highlands; and
at Leadhills and Wanlockhead, on the confines of Dumfries-shire,
Tronstone abounds; and where there is ready access to fuel, iron
is successfully manufactured, in Stirlingshire, in Clydesdale, and
on the confines of Ayrshire.

Nothing observable occurs, as to fiscal or political regulations,
in regard to the industry cmployed upon mines or quarries, either
in the way of encouragement or of obstruction. 1t is left to feel

its own way, aad to rest on its own bottom; to reward itsell bx
its own fruits. : ' ' .
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destroyed in spawning time, and their young fry when descend-
ing to the sea.* Some of these are sufficiently severe; the act
ofs 1503 makes the penalty for the first offence 10 Scotch, for
the second 20/., and for the third death: arbitrary corporal pu-
nishment is, however, remitted in the latest enactments. There
are also various acts and re-enactments, to prevent the intercep-
tion, at the inferior parts of rivers, of the salmon in their ascent:
As, that a mid-stream shall always be kept free of obstruction,
the open passage being so wide that a swine of three years old,
well fPe;l,l _may turn himself round within it, (stat. Alex. 1I.)}—a
space defined, in subsequent statutes, to be six feet; that a slope
shall be kept open in cruives on Saturdays, and that no salmon
be taken from Saturday, after evening song, till Monday at sun-
rise. Enactments also appear, authorising the destruction of all
gruives, yairs, and other instruments of interception, tkat are sef
¢of late, or where the charter of the adjacent lands do not contain
ess enfeofinent of salmon-fishing. So that the right of salmone
ing, and the mode in which that right is to be exercised or li-
mited, is to be . interpreted, partly from consuetude, and partly
from written record. .
There has not occurred a more fertile subject of litigation than
the right of salmon fishing. And the right to fish, and the mode
of fishing competent to each proprietor, whose lands comprehend;
or are bounded by the river, has had to be ascertained by as many
distinct separate law processes, in regard to almost all the Scots
salmon-fishing rivers. +

Herring Fishery of the Hebrides, and Western Coasts.

+ The herring fishery, on the western coasts of Scotland has al-
ways been considered as of more importance than that of salmon;
by some, indeed, as something incalculably great. It has, how-
pver, never yet realized, in the most trifling degree, those expect-
mtions that have been formed from it.

As a subject of common right, unfit for individual appropria-
tion, the joint use would seem to stand in much need of a system
of well enforced regulations, to prevent the abuse of the subject,
and the mutual interference and interruption of the occupiers. It
is complained, that the too eager haste to attack the herring shoals
before they have completely entered the lochs, and the ruinous

® Jrrigation was found, or reasonably apprehended, to be destructive to the
salmon of the river Tweed. In the numerous water-meadows formed upon the
sides of rivulets running into that river, in the Duke of Buccleurh’s lands, it
was found that the salmon fry, in their passage down fo the sca, often entered
into the main feeders, and passed on by the smaller feeders, till they were left
entangled and avposed among the grass on the panes, where they were devoured
by the fowls. Upon a representation to his Grace, tirlaces of wire were placed
upon tbe mouths of the main feeders, to prevent them from entcring. N

t Hutcbeson's Justice of the Peace.
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- In an ingenivus essay sent to the Highland Society by Me
Headrick, the commonly received notion of the herrings migrat-
ing to the frozen sea in winter, and moving to the southern
warmer latitudes in summer, (so contrary to the analogy of all
other known animal migration), seems successfully combated ;
and, from facts in point, the migration of herrings is shown to
bear some analogy to that of salmon, being, though not from
salt water to water absolutely fresh, yet from salter water in the
deep sea, to brackish or fresher water in the lochs, whither they
seem also attracted, from the higher temperature of the shallower

the actual success,—though, if given extravagantly, even though limited to suc~
cess, it makes a smaller measure of success suffice to yield a satisfactory profit,
and supersedes the necessity of the most vigorous exertion.

Having noticed that bounties bave not lowered the price in the home market,
be goes on to observe:

- ¢ When the undertakers of fisheries, after such liberal bounties have becn
¢ bestowed on them, continue to sell their commodity at the same, or even at a
¢ higher price than they were accustomed to do before, it might be expected
¢ that their profits would be very great; and it is not imProbable that those of
¢ some individuals may have been so. In general, however, I have every res-
S son to believe they have been quite otherwise. The usual effect of such
* bounties is to enco! rash undertakers to adventure in a business which
¢ they do not understand ; and what they lose by their own negligence and ig-
¢ norance, more than compensates all that they can gain by the utmost liberality
¢ of Government. In 1750, by the same act which first gave the bounty of
¢ 30s. the ton for the encouragement of the white herrings fishery, (the 23d
¢ Geo. IL chap 24.), a joint stock company was erected, with a capital of
¢ 500,0001., to which the subscribers (over and above all other encouragements,

¢ the tonnage bounty just now mentioned, the exportation bounty of 2s. 8d. the
¢ barrel, tho delivery of both British and foreign salt, duty free) were, duricg
¢ the space of fourteen years, for every 100!, which they subscribed and paid
< jn to the stock of the Socicty, entitled to 3i. a year, to be paid by the Receiver
< Gencral of the Customs, in equal half-yearly payments. Besides this great
¢ company, the residence of whose governor and direstors were to be in ﬂm-
« don, it was declared lawful to erect different fishing-chambers in all the dif~
¢ ferent outports of the kingdom, provided a sum not less than 10,000l was
¢ gubséribed into the capital of each, to be managed at its own risk, and for its
€ own profit and loss. The same annuity, and the same encouragements of all
¢ kinds, were given to the trade of those inferior chambers, as to that of the
& great company. The subscription of the great company was soon filled up,
4 and several different fishing-chambers were erected in the ditferent outsports
¢ of the kingdomn. In spite of all these encouragements, almost all those dif-
¢ ferent eoml)anies, both great and small, lost either the whole, or the greater
€ part of their capitals; scarce a vestige now remains of any of them ; and the
s white berring fishéry is now entirely, or almost entirely, carried on by private
¢ adventurers.*

The same fate seems to have attended a joint-stock company for extending
and improving the Scots fisheries, erected about the end of the American war,
and in which a leading part was taken by the patriotic George Dempster, Esq.
of Dunnichen. After purchasing lands, building villages at the fishing sta-

 tions, &c. the company stock, amouminf probably to about 150,000V, is, if
not totally anuihilated, at Jeast dead ; and, instead of being possessed by indus-
trious inhabitants, the fishing villages are filled with idleness and profligacy.

In the well founded opinion of the author of the Wealth of Nations, joint-stock
companies are inadequate to the management of any business, but a mere busie
8ess of routine. )
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- I have already stated (in Sect. I.} the petilous and preeariou?
state of a nation of mere manufacturers or merchants, depend-
ent for the means of subsistence upon the agriculture of foreign
mations, and the approach which is made to that state, when, by
extra encouragement given by government, manufactures and
commerce are made to start before, instead of keeping pace with,
domestic agriculture, and capital is attracted from the latter to
the former. The excess to which manufactyres and commerce
are thus carried, and the extent of dependence upon foreign a-
griculture, to which the nation is by this means reduced, may be
estimated by the average excess of the import above the export
of grain, and the proportion of this excess to the probable whole
national yearly consumption of grain. '

Besides the injury done to agriculture, and the dependence
brought upon the nation, through the overweening anxiety of the
Legislature to encourage manufactures and commerce, it might
further be observed, that the latter species of industry may some-
times be hurt by an over anxious nursing care. The child that
is kept constantly in swaddling-bands, will never acquire the use
of its own limbs; and where minute regulation leaves no room
for liberty of thought and action, it is in vain to expect the exer-
tion of spirited enterprise. Minute regulations of trade may, in
this respect, be compared to prescribed modes of management in
leases. In aformer Note, Sect.Il. p. 208 & seq., I have advert-
ed to the regulations of our Scots favourite linen trade ; as also, to’
the regulations of the favourite English woollen trade, for en-

suring perfection of work, &c.; which latter, after being in non-
©observance for more than half a century, in some of the more
extensively manufacturing districts, were at last, as to those dis-
tricts, formally repealed by Parliament in 1803. It is probably
©owing to this over anxious nursing care, that the linen manufac-
ture of Scotland remains trifling and inconsiderable, in compari-
mon of that of cotton ; which latter has happily escaped the fet-
ters of minute interference of regulation. Had regulation been
equally applied to the latter as to the former, that maternal so-
licitude, which has guarded, by express statute, against expos-
ing a linen web to the harsh action of lime and of pigeon’s dung,
would never have suffered the thin texture of a piece of muslin
to be subjected to the risk of being passed over a red-hot cylin-
der of iron,—a manipulation hy whieh our Scots manufacturers
of cotton proposed to give a smoothness-to their fabrics, to rival
those of the East Indies.

The following statements, from the second volume of Chal.
ners’s Caledonia, may be amusing, though not of much import-
.m. .

The quantity of linen manufactured in Scotland, is easily as-
certained, as it must all undergo the examination of an appoint-
¢d inspector, and even receive, from his stamp, a sort of coin-

YOl II.
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age, authoritatively ascertaining both its quantity and fineness,
before it is entitled to currency in the market. As to other ma-
nufactures, happily unsubjected to the interruption of .such mi-
‘nute interference, though of much greater magnitude and value, *
no accurate statement can be given.

| 1st, Table of Linen Manufuctured for Sale.
Manufactured in Scotland, at the date of the Union . Yards,

_of the two kingdoms, - - - '1,500,000
When Commissioners were established for encourag-

ing manufactures and fisheries in 1727, - 2,188,978
In the year 1801, - - - 25271,155

The value of the last supposed 1,018,642/
24, Table of the Value of Scots Exports.

In 1755, - - L.284,700 18 1
Average of five years ending in 1760, - 875057 7 ©
Ditto of ditto, ditto, 1770, - 451,170 14 10
1780, - 549,375 9 11

1790, - 769,296 6 11

. 1800, - 1,402,650 0 §
1801, - 2,449,171 4 6

8d, Table of Scots Imporis and Exports.
Tmports. Exports.

In1755, - - L.464,411 11 7  L.535,576 16 4

In 1801, - - 2,579,944 8 10 2,844,502 4 O

In regard to the export and import of grain, it appears from

Mr Chalmers’s statements of averages of five years, that from 1707

till 1762, the exports exceeded the imports, at the rate of fromx

7022 quarters (the lowest average of excess), ta 57,522 quar-

ters (the highest average excess). And that from 1762, the im-

orts have exceeded the exports, at the rate of from 16,300

the lowest average excess), to 153,709 quarters (the highest
average excess.)

4th, Table of Scots Shipping.

The following state of Scots shipping in 1800, is from the se-
cond volume of Chalmers’s Caledonia:

Ships. [ ‘L'ons. Men. [

Foreign trade, -« < + - 687 81,907| 558
Coasting ditto, - - - - 1169} 66,133 478l
Fishing ditto, - - = . 559 23,688

Totals, - |2415|171,728]14,
Fumployed in 1806, - - - |2788(211,481
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The same for 1760.
I Ships.| Tons. Men.

ntrade, - - & - 454 85,067 8709
og ditto, - - - - 432/ 15,004 1557
pditto, - - - = 18| 8,842 677

Totals, - 999 | 53,913) 5943

Skcr. V.

Or THE Poor.

eonsiderable proportion of the human species will ever be
n a state of helpless indigence, from total incdpacity to
their own wants by their own exertion—and that is the
1 who are in the sate of infancy or nonage. A kind pro-
is made for the relief of this dependent portion, by the
t of Nature, in implanting the strong instinctive affection
:ntal loeve; which, when ascertained of its appropriate
by the laws of chastity and of marriage, (institutions coe
d coexistent, in a prevailing degree, with the human race),
he parent to identify the child with himself, and to attend
oncerns with all the zeal of a personal interest. Filial af-
may also constitute a like provision for relief of that un-
but less numerous portion, who are reduced to the same
on of dependent indigence, through the failure of active
, the concomitant of old age. In conformity, however;
e general system of Providence, in which one thing is
r against another in due measure and proportion, ascend-
sction is experienced to be of considerably less intensity
hen it descends; * because there ought to be less demand
. in this direction, if due use were made of those powers
sight, through which, in the season of mature vigour and
provision ought to have been laid up against the season
iy and failure.
le men, in a savage state, subsist upon mere natural pro-
ieither augmented nor ameliorated by the industry of cul-
nd where, of course, the utmost exertion and fatigue of
rrived at the full maturity of their powers, is often barely
ot to procure their own mere personal subsistence. The
on even for the first mentioned portion is but precarious ;
n are often deserted and left to perish, in seasons of un-

eession by inheritance follows the course of natural affection ; and the

tm, Hereditas, sicut ponderosum quid, descendit semper linea directa

s, raro vel numquam ascendit, may be considered as marking the curs

dfection. - Q . -
2"
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successful hunting, the affection of parental tenderness being
forced to give way to the still more imperious call of self-preserv.
ation. And for the aged or permanently infirm, there can no
other provision be afforded, but g relief, through speedy death,
from the tedious torture of dying by hunger, or being torn Ve
pieces by beasts of prey. Ib civilized society, the superier
ductiveness of subdivided but cooperative labour can afford a
surplus, above the subsistence of the labourer himself, to make
abundant provision for all recessary indigence ; if only no ariif-
cial indigence were created by the absurd policy of poor’s laws,
in holding out a prospect of provision independent of industrious
exertion,—thus superseding that provident foresight which ought
to ward off want, and the exercise of both parental and filial af-
fection for its relief when it occurs—encouraging also that pro.
digality of procreation which is unchecked by any reference to
consequences, while the view is absurdly directed for resoutce
to that nonentity or mere abstract idea of the public, as if the
public had any real existence distinct from that of the individuals
that compose it, or any funds distinct from those created by the
- industry of those individuals.

The charity of Monasteries was the most early provision of
the nature of a poor’s law; encouraging beggary and idlenes,
in offering a resource independent of-industry, economy, and pru-
dent forethought; + in its effects, however, still less hurtful
than a direct legal provision; as such charity might remain ia
some degree voluntary, and could not be claimed as a valid right.
Upon the dissolution of monasteries- at the Reformation, that
mass of dependent indigence which their charity had raised up,
.was deprived of its support ; and society was inundated by help-
Yess beggary, occasioned through want of providence, or intimi-
dated by stout idleness, which reliance on monastic charity had
prevented from acquiring, and rendered reluctant against ac
quiring, industrious habits: And out of mistaken humanity, re
course was had to poor’s laws—not of a temporary kind to give
imflr:ediate relief, but perpetual, to the effect of perpetuatingthe
evil,

England took the lead of Scotland, as in the Reformation, so,
in the establishment of a poor’s-law system ; and in Scotland,
upon the dissolution of her monasteries, measures for the relie
of the indigent were likewise adopted. ‘

The act 1579 contains the first attempt at a system, for both
punishing vagrants, and at same time making provision for such
poor as were real objects of charity ; and subsequent acts coo
tinue to conjoin both these objects in the same enactment.

By this act, the vagrant, upon conviction by an assize, wss
ordained to be imprisoned, so long as he had any thing of bs

4 Feor these effects of Monastic charity, see Townshend’s Travels in Spais
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own to live upon; then to be whipped, and burnt through the
ear with a hot iron, unless any householder would consent to
take him into his service, under bond to present him again at
&lend of twelve months, or bring proof of his death; and if

e vagrant should escape from his service, he was immediately
to be punished as before mentioned ; and if, after sixty days, he
should be found again at his old trade, he was to suffer death as
& thief. This sanguinary law, homologated in many subsequent
enactments, has been superseded by the milder general British
statute against vagrants. ‘

The various enactments in regard to the support of real ob-
jects of charity, are not very consistent ; and, had some of these
enactments been carried strictly into execution, Scotland might
now have laboured under the same grievance as England, from
the oppression of her poor’s laws, The present existing system
has beén matured by repeated decisions of our Supreme Court,
founded partly on Scots acts of Parliament, partly ‘on the autho-
rity of Royal proclamations, and the reason of the thing. Itmay
be proper to state, 1. The funds of supply : 2. The providers of
the funds : 3. The administrators ; and, 4. The rights of the poor.

1. The funds consist, sometimes, in part, of mortifications
(bequests), in'money or in land, destined for that purpose, by
persons probably more well disposed than enlightened. * The
other ordinary funds are, voluntary collections given at church-
doors, with some small dues (standing merely on the authority
of custom) at marriages and baptisms, or for the hire of a litter,
& hearse, or a pall or mortcloth (kept by the kirk-sessions), at
funerals, When these funds are found inadequate, the defici-
enc({ is made up by an assessment upon the lands,—the one half
paid by the proprietor, the other by the tenant. In towns, stent-
masters assess the inhabitants for that purpose; sometimes (as
in Edinburgh) the assessment being proportioned to the house-
rent of the occupier, or (as in Glasgow) according to supposed
wealth.

2. The providers of the funds to supply deficiencies, are, in
all country parishes, the heritors. - The tax is therefore exclu-
sively imposed by those who, immediately, and through theix
tenants, bear the burden. {

® From the bad tendency of such bequests in begetting reliance, independ-
ent of personal exertion, the propriety has been suggested of rendering all such

sppropriations illegal. )
4+ It would secm that, in England, landed proprietors, when they do pay any
part of poor’s rates, pay only a certain fixed sum, tenants who have leases be-
ing taken hound to pay all extra assessments, and those who have no leases not
daring to refuse.  As the landholders do not immediately feel the pressure of
poor's rates, this may aecount for the want of redress. The old English ba-
rous, though extremely reluetant to submit to taxation themselves, were liftle
scrupulous in allowing their sovereigns to levy taxes upon the occupiers of their
lands, not perceiving that these must fall ultimately upon themselves, in dimi-
. nution
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The parochial right of removal isa term unknown in Scottish
jurisprudence : the oppression of poors’ laws, has, happily, never
been so felt as to have suggested such legislative measures of self-
defence. Where a person falls into poverty in a parish where he
has not acquired a residence, that parish will assist him as they
do their own poor, charging their advance against the parish up-
on which his claim lies ; and in this way, the poor are not pre-
cluded from retiring to their relations or friends, where they may
receive many gratuitous good offices, which must be paid for if
administered by strangers, and the solace of that kind attention
which money cannot purchase.

From this practical statement of the Scots poor’s laws, as as.
certained by decisions of the law courts, (which I have collected
from Hutcheson’s Justice of the Peace *), it appears, that, what.

¢ and remove the obstacles by which industry is prohibited from availing itselSE=
¢ of its resources, the Scottish artizan or labourer may, at his own discretion

¢ change bis abode without challenge or control, if only he avoid those idle tms
¢ yicious habits which expose him as a roguc or vagabond to the cognizance o—mmf
¢ the criminal magistrate,’

A strong instance of the embarrassing effects of the wretched system of th <
English poors’ laws, particularly as to the right of removal, is stated by Dr Ama. —
derson, (in his Essays relating to Agriculture and Rural Affairs, 2d edit. vol. ii Sk,
p. 159.), by which it appears that the proprietors in a parish in which an iro w5
wmanufactery bad been crected, had been seized with alarm, as to the eventual opa.
pression of the parish, from the paupers that might full upon it from amongiln g
men collected from all quarters who were employed, if they should be allowe o,
from sufferance, to acquire right of residence. ‘The proprictors would appeay
either to have commenced, or to have threatened «uits of removal. The owner
‘of the manufacture is stated to have applied by petition to Parliament; but thar
Tarliament found it was not proper for them tointerfere in this case.  The fina]
result is not stated.  No process of such a nature was ever heard of in Scotland,
nor could be sustained as competent.  In a debate last May, (1811), in the House
of Comnions, it was stated, that, for the forty vears of its cxistence, the great
Carron Ironwork in Stirlingshire, had not brought a single individual upon the
parish funds. ’

* The above statement is applicable to country parishes, where the poor are
maintained in their own houscs, exercising, for their own bencfit, any littic inivs-
try of which they are capable.

The Scats acts of Parliament enjoin the erection of work-konses in every ja-
rish. But though Scots Parliaments were ever ready to enact whatever was pro-
posed to them by their Lords of the Articles, it is as well known, that, when the
Barons returned home to their own territories, they resumed their indepens
dence, and paid 1no more observance to their own parliameutary enactmenty
than what suited their own convenience.  On this account, and from duficieicy
of funds, no work-houses ¢ver were erected iu country parishes.  The enut
ment was somewhat better observed in towns; but though thirty-two towny
specially designed, are required to have work-louses, very few Lave accomuw-
dated themsclves with that conveniency.  These wo: k-honses, (in the coupling®
really indigent poor and vagrants together in the pariimuentary cnactwents
and in reality, it is diflicult in practice to draw the line of discrimination}, wer
designed fer the confinement o' vagabonds, and to compel the able to ).how
Where they exist, however, they Lave been agpropriated to the Lhudpless po
and hou:es of coreection, under other enactments, have been erecied for vy
Yonds, Coummon messing, aud suving of house rent, would seem to prov
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ever may be the form of Scots poor laws, they are, in essence,
resolvable, in a great measure, into a mere voluntary contribution
for the support of the poor, on the part of the heritors and o-
ther inbabitants ;—as given voluntarily, in collections at the church
door, or given voluntarily by the body of heritors at their meet-
ings. No doubt the deed of the heritors present at the parochial
meeting binds their whole body ; and when it is constituted, it is
the duty of a body of men who meet for a formal purpose, to
attend to that purpose when they meet; but, so long as the guar-
tum of what they do is left ancontrollably to themselves, it must
be their own fault if they suffer themselves to be oppressed.
Even under the practical system of the poors’ laws, it may still,
in a considerable degree, b: affirmed, that, in Scotland, charity
is not enforced by law. And from the example of the ruinous et-
fects of poors’ laws in England, any attempt to model the Scots
poors’ laws into a more compulsatory system, is earnestly to be
deprecated.

The poer in Scotland feel themselves, of course, dependent .
npon charity; they thankfully receive what is given; they make
no insolent demand, as entitled to assert a right: there is no reli-
ance to lead to improvident marriage, to want of economy, or
wasteful debauchery. A Scotsman is ashamed to be indebted
for the support of himself or family, to any thing but his own
personal resources. * In the course of ministerial duties, I have

that the poor might be cheaply maintained when collected into one house ; but,
from Dr Maclurlane's Inquiries concerning the Poor, published in 1752, it
would appear, that in the Edinburgh Poors’ House, which he con.iders as un-
der the very best possible regulation, the annual average expense of each indi-
vidual amounted to from 4/. 1s. to 4/. 10s. 5 whilst, upon an average, the whole
caruings of a tradesman, atler deducting house rent, amouanted to no more, for
food and clothing to hinself and fawily, than 15/ per annum, allowing oniy
3¢ for the maintenance of cach, supposing five the number of his family., Such
comparative waste may, indecd, be expected from persons living at the expense
aud 2isk of other people ; such exertions of frugality can be expected only from
the streagth of natural alfection, and the honourable pride of preserving inde-
pendence. It is stated, that in England, the expense of each pauper in a work-
bouse is 154 15s.; a labourcr’s wages 514, 10s.

1t may be further observed, that these formalities of the law are only observ-
ed nhere there are regular parochial assessments.  Where no demard is made
on the heritors to lay assessments, but the poor are supperted by the ordinary
funds, the heritors never trouble themselves to interfere with the adminivtration
of the minister and session, unless called on to concur as to uplifiing or lend-
ing out money, &c. Sometimes axsessments are laid on by the heriters, in
deurths, &c. without allocating pensions, and of course, witacut determaining
how long the fund shall last, but leaving the administration carirely to the dis-
cretion of the kirk-session and minister, to give regularly, or occasivnally, ac-
cording 10 need or desert.

® A notable instance of this respectable spirit of independence occurred last
winter, (1810-1811,) in the weuvers of the town of Hamikwn in Clydesdale,
Being Luown to be in greet diiiculiies, tincegh the stagnation of trade, @ cun-
tribution was made for tir reaef ; Lut we noble-minded felluws weuld not ac-

cept
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hterest -&f the master to cotimunicate ah interest'to ‘the slave in
his own labours, by admitting him (like the Roman Coloni par-
fi##ii) to a share of its products. ‘The propriétor-theh advahced
she stock, and the willizns, now emancipated and capable of ‘ac-

wirifig property, shared the one-half of the ‘produce, (Ifie the

elagers of France, or ancient Steelbotv tenarnts of Scotland), re-
storing to the proprietor, at theéir quitting the lands, or being’
ejected, the cattle, utensils ahdl seed corns, which théy had fe-
ceived from him at entering to them.

Under sach a constitution, it might be for the interest of the
metayer, or steelbow tenant, to cultivate to such an extent as
could be done by the stock advanced by the msster; § bat it
would ss evidently be inconsistent with his interest to fix, in
land iinprovements, sny part of that stock which had accumutat-
ed in his hands from the savings of his copartuery, unless he was
assuréd of the secure possession of the land, for such a length
of time as might afford him a reasonable prospect of withdraw-
ing, in its annual returns, the stock he had sunk in improveéments,
togethiet with its interest, and a proper compensation for risk and
ttouble. Such views, therefore, would lead to the adopting of
A certain period of holding, and of a fixed rent, over and above
which, the whole produce should be the tehant’s own.

Thus the obvious interest of the parties concerned would come

to improve the condition of the actual cultivator, from a state of
#bsolute slavery to that of the steelbow tenant or metayer, and
from that to the present state of the farmer, properly so called—
occupying for a time certain, and at a rent ceriain, and furming
eatirely upon his own capital, and at his own risk.
. The in%erest of the sovereign, in the various European mo-
farchies, concurred to accelerate this natural progress, in thus
raising up an independent power, with which it might unite, to
tope more successfully with the overgrown power of the feudal
aristocracy. .

Such is the most plausible theoretic history of the lease, ac.
cording to Dr Adam Smith and Lord Kames.

1n England, it would appear, that the great security commua
nicated to the tenant, was not merely the protection of his lease,
but the extension of the right of franchise ;—a security which is
found sufficient, it is said, to supersede altogether the security
‘of the lease. ~

No such extension of franchise having taken place in Scotland,
the security of the Scottish farmer, necessary to excite him to

§ And yet, if a tithe of the gross produce is considered justly as a great dis-
‘couragement to production, the tax of une-half must be much more so.

4 The acknowledged superiority of Scots agriculture, would, bowever, seem
to show the preferable security of the lease, unless wle are ‘t‘o conclude, that in-
dustry becomes vigorous, in proportion to the struggles it has to maintain with
those natural muges which it is its province to overcome, :
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ACCOUNT OF THE SECONDARY OR LESS IMPORTANT
MANUPACTURES OF SCOTLAND.

By Mr Jarzes Boaz of Glasgow.

1. SiLk.

Aspour forty years ago, the Silk manufacture was carried to

considerable extent in Scotland. Between the years 1760 aud

" 1770, several London companies established themselves at Pais-
ley, and, in conjunction with the Scottish manufacturers, em-
ployed about 5000 looms, which annually produced abont
850,000/, worth of goods. ‘The introduction of muslins, how.

- ever, ruined this branch ; and, with the exception of the looms,
weaving imitation shawls and cloth for Bandana handkerchiefs,
there are not now 20 silk looms at work in Scotland.

1. Yarr and Threads.—There are no silk throw-mills in Scot-
land. The yarn used for the silk trade is brought from England—
also all the sewing silk. ‘The refuse and chippings of the manufac-

“tories, after being carded, are spun on the common wheel, or hand
Jeanie; and the yarn being laid two or three ply, is slightly twist.
ed. This is denominated Spur silk, and is used for coarse stock-
ings, which are knitted in the usual manner. This manufacture
is st¥ll carried on to 2 small extent in Aberdeen, &c. )

2. Cloth—The chief fabrics are imitation shawls. Of these
there are four manufactories in Edinburgh, which make these
articles from 2. to 9/ each in price, of the most beautiful and
fanciful patterns; and the annual value of their goods will a-
mount to from 25,000/. to 30,000/, sterling. The whole of the
amount of the value of this branch of manufacture may be a
bout 50,0007. yearly. Dark-grounded ginghams, pullicates, with
tartan and other gown-pieces, still continue to be made of silk
mixed with cotton ; but the quantity of these articles s incons.
derable, as the discovery of the method of fixing colours on cot.
ton has now much superseded the use of silk. Ribbons are ntt
made in Scotland, but brought from England.

The silk manufacture is not at present of much importance to
Scotland ; and the attention of the people is more profitably di-
rected to the woollen, linen, and cotton manufactures, the unit.

~ed value of which is nearly nine millions sterling per annum.

2. CALICO-PRINTING, DyING, and BLEACHING.
1. Calico-Printing.

1. Calico-Printing, eatent of, in Scotland.—The art of calico-
printing is carried to great extent in Scotland, particylarly is
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fn rollssuhence frequently termed roll tobacco; and the price is
sbout 4s. 6d. per pound.

' 9. Tobacco for smaking is also made of the leaves, which are
cut by a knife, and it is termed Shag, or Saffron.—This kind
s made of the finest and most deligate leaves, and is sold at from
&s. to 7s. per pound. Habitual smokers, particularly among
the lower classes, prefer twist; which being made of the stout-
:;st sort of leavel, possesses the most poweérful inebriating quas

.ﬁa.

8. Shuff is made from both stems and leaves; and it is known
by the different appellations of Black Rapee, Brown Rapee, and
Bcotch, or Plain Snuff. - The first kind is sold at about 4s. 6d.
per pound; the second and third at 3s. 10d.; and compound
sorts, according to their respective qualities: .

Snuff mills have been erected in various parts of the country,
where water-falls could be obtained ; and there is one at Glasgow,
driven by a steam-engine. A

The import-duty on tobacéo is 7i4d. per pound, which must
be paid before it leaves the King’s stores; and the excise duty of
18 9d. per pound, which is collécted every six weeks. A draw-
back, extending to nearly the whole of the duty, is allowed ox
exportation., ,

he excise duty on snuff and tobacco in Scotland, for the year
ending the 5th January 1813, amounted to 147,884¢: 19s. 10}d.

16. CoMss and SpooNs:

1. Combs.—Combs are made of horn, tortoiseshell, of ivory}
and the manufacture is carried on chiefly at Glasgow, Edinburgh;
and Aberdeen. .

Combs are usually cut with a saw, wrought by hand ; and ma-

ny of the fine ivory, and other kinds, with a maehine, having a
eircular saw. There are three people in Glasgow, who cut some
of their horn and tortoise-shell combs by means of pressure, the
tool forming all the teeth by one operation. This machine pos
sesses the singular advantage of producing two combs at once, by
cutting the teeth of the one out of those of the othet, thus saving
mearly the half of the material, which, in the usual way, is sawn
out and thrown away.
_ Besides the home consumption for combs of all kinds, particu-
larly by weavers, who usc them in combing their webs, consider+
able quantities are exported to the West Indies, America, &c.
The extent of the trade, however, in a national point of view,
is trifling ; for there are only from 16 to 20 master combmakera
in Scotland, who employ about 100 hands.

2. Horn Spoons—This manufacture gives employment to a
number of persons resident in towns, and to others who are itine+
rant, who perform also various other mechanical operations. The
price paid for making a dozen of spoons, varies from 1s. Gd. to
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erally tonstructed of thinly rolled sheets of ‘iron, rivetted toge-
1er; and in one instance, of a wooden frame, covered over with

kind of tarpauling. But whether the gazometer be made of -
'on or cloth, it is coated over with paint or tar, both out and -
wide, to render it completely air-tight. :

This vessel is suspended, bottom uppermost, from the ceiling of
1e house in which it is, by a chain over a pulley, with a coun
:rgoise, something: similar to the manner in which a chandelier
. bung; only the counterweight is made a little lighter than the
szometer, so as that the latter, preponderating, may always
ave a tendency to descend. .

Immediately below, there is a pit, of rather larger dimensions,
ned with stone, brick, or wood. This being filled with cold
ater, the gazometer is allowed to sink; but which it will not do,
atil an opening be made in the top of it, to allow the contained
ir to escape. When this is done, the gazometer, descending,
ron fills with, and becomes totally immersed in, the water.

The above mentioned opening being then closed, and a fire
indled in the furnace, its heat passing through the retort, * causes
1e enclosed coal to give out a great quantity of gas, which (in
1e shape of a brown bituminous vapour or smoke) J)asses from
1e retort through a pipe immersed in the pit; and, rising up
itltin the gazometer, occupies its upper region, buoying it out
f the water, more or less, according to the guantity of gas that
. below it. Here the gas, having come into contact with the
old water, soon loses all colour, and becomes transparent.

From the gazometer, pipes ramify in all directions of the work
there light is wanted: These are furnished with stop-cocks
therever found necessary, particularly ‘at each aperture where
he gas is emitted; so that by shutting the cock, the light is in-
tantly extinguished, and when again opened, the gas issuing is
aflamed by a taper or any other burning body, and will continue
» give light, so long as there is any gas remaining in the gazd-
eter. The mains, and some of the smaller pipes, are of cast
on; those leading to the different apartments, are malleable iron,

r, lead, brass, tinned iron, or wood :—but all ought to have
small declivity, that the condensed tar may run off and not ac-
wmulate, so as to choke up the passage. Where it is necessary
» vemove the light occasionally from one place to another, som®e
ave flexible tubes, constructed of leather, with a small spiral
ire within, the pressure of the gas outwardly not being sufficient
» keep the tube inflated when it happens to bend sharply; others
te only a lead tube for that purpose, which serves a long time
*fore it breaks. :

® In this operation, the whole fuel spent in decomposing the pit-coal, is by no
tans wasted ; as the heat it yields, enters into the gazeous products, and is
torwards faith{ully given out when they are emplcged w furnish light,  Gilles=
*"s Essay.

VoL. It U
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for various other minor purposes. The lime trade is prosecuted
to a great extent, not only for home consumption, but for
exportation, chiefly to the West Indies.

8. Marble.—This mineral is found in many parts of Scotland,
There are also several quarries in Assint, in Tiree, and on Lord
Macdonald’s estate in the Hebrides; also at Cambuslang, &e
where marble of various qualities, and beautifully variegated co.
lours, are obtained; but they are not much in demand. The
surface of some of the Hebridian, do not admit of so hifgh 2
polish as others, from their eomposition not being quite uniform.
Since the war began, Italian, and other foreign marbles, have
not been much used ; the greater part of the marble works bes
ing supplied from Kilkenny in Ireland. A good deal is cut and
polished, for chimney-pieces, hearths, monumental purposes, &¢.
and exported to America and the West Indies. .

Besides the foreign trade in the above articles, large shipments
to London are made of the following: viz. )

4: Stonesi~Aberdeen Granite, for bridges, piers, pavemen
kirb-stones, &e. This granite has never been known to show
any symptoms of decay. _ '

Paving Whin; from North Queensferry, Salisbury Craigs nesr
Edinburgh, &e. B

Frecstone, of almost any dimensions.—The quarries most cels-
brated, are those of Mylnefield near Dundee, Craigleith, and
Hailes, in the neighbourhood of Edinburgh. Freestone of a
superior quality is also found at Scrabster, near Thurso, in Caith
ness; and at Collalo in Fife.

Paving Freestone~——The quarries of Carmyllie, near Arbroath,
are famous for paving freestone, and are the most esteemed
in Scotland. The stones are easily quarried; of various thick
nesses; large dimensions; and so smooth, that they require little
dressing, yet are hard and durable. These advantages, how-
ever, are lessened by the tedious land carriage to the port of
shipping (Arbroath), distant seven miles, and without a rail.
way. Besides being used for paving halls, lobbies, corridores,
&c. they are applied for casing brick fronts; and even in Scot-
land are used as veneers, when the inner walls are rough stone
work.. -

Oven soles are got from St Catharine’s, in Argyleshire, and se-
veral g arries in Ayrshire; but those from the latter are at pre-
sent.most esteemed. When well cut, and built in, they forma
durable and cleanly sole for the baker’s oven, and neither crack
nor blister by the heat of his fire. ,

Slates are obtained in large quantities from Ballachulish, in
Inverness-shire, and from the island of Easdale, in Argyleshire;
a few also from Camstradden, in Dunbartonshire, Bute, &c.
The sale of Scottish slates in England is not considerable, ow-
ing to the excellent quality of the Welch slates, which are in ge-
tieral use,
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18. MIsCELLANEOUS ARTICLES,

There is scarcely a profession or trade, however rudely con.
ducted, that does not, in some degree, require the union of che-
mical and mechanical science. And under this head, may be
comprised a short account of such chemical substances, made in
Scotland, as are afterwards en:ployed in other arts and manu.
factures, or form a part of the compounds of the Materia Me-
dica; and next, some notice shall be taken of the trades and oc-
cupations, or such mechanical arts as have not been fully de-
scribed in the previons part of this chapter. :

1. Sulphyric Acid—This acid is termed, in common lan.
guage, oil uf vitriol, and is produced by the combustion of sul-
phur and nitre in close vessels lined with sheet lead. Its stand-
ard specific gravity is 1.850, or nearly dcuble that of water;
and it is sent to market in large glass bottles, contained in bas-

ts of wicker-work.

It is more than half a century since vitriol works were erected
in the west of Scotland ; and those at present carrying on are si-
tuated near Glasgow,—at Woodside, St Rollocks, Napier’s Hall,
_l’on Dundas, and Carntyne. There are also several in the east-
ern districts, as at Burntisiand in Fife, Prestonpans in East Lo-
thian, Carriden parish in West Lothian, and Boroughmuir near
Edinburgh. This acid is extensively used in the Scotch chemi-
cal manufactures, particularly in bleaching and calico-printing ;
and a considerable quantity is exported to Ireland.

The success attending the manufacture of this article has sti-
mulated the proprietors to extend their researches to other branch-
es of chemical science; and at present there are a greater num-
ber of intelligent practical chemists in Scotland, in proportion to
the population, than perhaps in any other ccuntry in the world.
" 2. Muriatic Acid—This acid is obtained from the decomposi-
tion of the muriate «f soda, or common salt, by means of sul-
‘pburic acid, with which it is mixed in the retort, and distilled.

The first application of muriatic acid by bleachers, was for
extracting iren mould from cloth; and the next was, for obtain-
mg from it and manganese, the bleaching liquor; but in this

rocess it is now superseded by sulphuric acid. It is, however,
still used for clearing the gold ends of muslin goods ; and by
dyers and calico-printers, for a vast variety of purposes in their
respective arts.

3. Ozymuriatic Acid.—This acid is produced from manganese,
§u1phunc acid, and sea salt, subjected to the process of distilla-
tion. Its most valuable property is its rapid action on vegetable
‘substances, which it spcediiy whitens or bleaches. There were
objections to the preparaticn and use of this acid in a liquid
state ; and it was con.bired with vegetable alkali. But as pot.
ishcs were expensive, a cheap cubstizute was fiund in '+ e, whicly
;ls now the material uscd for ncutralizing the oxymwiauc acid,
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- The price of kelp in the market fluctuates according to the
demand ; but the quality is very different, and the best always
obtains the highest price. That.produced from Staffa, and some
qgther places, and prepared with more than ordinary care, has
heen occasionally sold at 20. per ton, while inferior kinds have
scarcely brought 6. Supposing the average price, therefore, to
be 12, the annual produce will amount to 120,000. ; and, cal-
culating the expense at one-third, 80,000/. will remain as the pro-

" fit of this manufacture. )

"2, Soda.—This alkali is obtained from the ashes of several
kinds of marine vegetables, and is extracted from Barilla and
Kelp. .~ ) ‘

Sgda was first made in Scotland at the village of Dalmuir, in

Dumbartonshire, and afterwards at Rutherglen Bridge, Port
Dundas, Camlachie and Govan, near Glasgow; and at Leith,
Queensferry, Greenack, and at different places in Ayrsltire ; but
many of the works have been given up in consequence of the
failure of demand for this article. N ‘
- Soda is used by Turkey-red dyers, and in washing clothes;
and, lately, in making Soda Water. This salubrious beverage is
made at Edinburgh, Glasgow, Greenock, and at several other
parts. It is merely a solution of soda in water, strongly impreg-
nated with carbanic acid gas ; and is used as a substitute for the
waters of Spa, Seltzaer, or Pyrmont. ) :

8. Muriat of Ammonia, or Sal- Ammeniac.—This salt is made
from animal substances, as bones, horns, hoofs, &c. and also frem
soot. Some years ago, there were several works for. the manufac-
ture of this article at Edinburgh and Glasgow ; but the only one
now carrying on to any extent in Scotland, is at Borrowstoun-
vegs. This salt is used by dyers, and very extensively by work-
ers in metal, particularly in the process of tinning cast-iron cu-
linary utensils. The price of sal-ammoniac is at present about
9l. 10s. per cwt. ’ ’ ’

4. Sulphat of Soda, or Glauber’s Salt.—This article is used in
medicine; and is made at Edinburgh, Glasgow, and several other
places, from the residuum in the retorts when muriatic acid is
distilled. S

5. Epsom Salt and Magnesia.—These articles are made at
Saltcoats, and in the neighbourhood of Edinburgh, from that
portion of the concentrated sea-water of the salt-pans which does
not crystallize, and remains after the salt is withdrawn.

6. Allum, or Sulphat of Alumine.—The manufacture of this salt
in Scotland, commenced in 1797, at the village of Hurlet, in
Renfrewshire ; and other works, on a more extensive scale, were
established in 1808, at Campsie, in Stirlingshire, by the same
company. At both these works, 100 persons are employed, whe
xeceive each from 2s. to 3s. 6d. per day of wages. From 7000
{© 8000 tons of coals are used annually; and the psoduce is abouy
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L
1000 tons of alum, which are sold at from 20l to 25 per ten.
Part of the alum is sent to England, Ireland, Amecrica, and the
West Indies, and the rest is consumed at home.
* This salt, so applicable in many chemical purposes, is used to
great extent in the leather, dying, and calico-printing manu-
factures; in candle and paper making ; and for other useful pur.

7. Sulphat of Iron, Green Vitriol, or Copperas.—There are four
copperas works in Scotland—two at Hurlet, one at Campsie, and
the other at Baldernock in Stirlingshire, which employ 20 men,
and manufacture upwards of 1000 tons annually. The price of
copperas is at present from 5. to 5/. 10s. per ton.  This substance

. i8 very generally used in the arts; but the chief consumption ia

by dyers, calico-printers, and curriers, for imparting black and
dark colours. - .

: 8. Cudbear, named from Cuthbert, the person who began this.
manufacture in Glasgow, is still, so far, an extensive-monopoly,
no other being in Scotland. There is one in Liverpool ; another
was in London, but is given up ; and it was attempted in Ireland,
without success. Having been 40 or 50 years in existence here,
it may excite surprise that the secret of making this article should
have remained so long undivulged. DR

- It is a dye-stuff used in different ways for vegetable, but prin«
cipally for the animal substances, wool and silk. To these it
communicates very permanent purple, lilac, and various other
shades, in which the red and blue colours are combined.

The chief, probably the only, materials used in its manufac-

ture, are human urine and archil, a species of moss or lichen,
collected in the Highlands of Scotland, and Norway ; and latter-
ly from several of the Canary Islands, and Malta.
+ By distillation, the ammonia of this fluid is driven off, and
when united with water, forms liquid ammonia, which is used
for sprinkling the moss in the process of converting it into Cud-
bear.

The buildings and machinery, principally pumping apparatus,

. are pretty extensive. A dozen or two of hands are employed

performing various parts of the operations, of the nature of
which, they are doubtless in a grcat measure ignorant. Others,
with a few horses, collect the urine about the suburbs, and the
collectors are furnished with pocket hydrometers, to prevént
their being imposed upon by a spurious or inferior article. Large
quantities of cudhecar are rent to the West of England, and ta
the European and American Continents.

9. Cream of Tartar is rcfined at the above work, and at Rus
therglen Bridge, ncar Glasgow. This is used in dying and me-
dicine. It isimported in a crude state. At the Cudbear work,
Rochelle Salts are likewise prepared. '

i
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and is scraped from, tkewalls of the houses built for that purpose.
‘This bldck is used for almost all the purposes for which the com. .
mon lamp black is employed ; but, being a little coarser, it is
sold somewhat cheaper.

8. Coal Tar Oil is produced by distillation. The tar, as it
comes from the kilns, being put into a cast-iron retort, and heat
applied, the vapour rising is condensed in a common worm con-
tained in a refrigeratory. What remains, after the oil, &c. comes
over, {s very thick ; and then answers most purposes better than
before it underwent this process. ‘

This oil is of a dark amber colour, and very volatile ; its spe-
cific gravity is usually tried by the graduated hydrometric glass
beads used for ascertaining the strength of spirits. Proof rum
sinks bead 28 ; spirits of turpentine 22 or 23 ; aud coal tar oil
ouly 18 or 20. :

At a work in Glasgow it is used, together with coal tar and
ochre, in making a cheap brown paint, which is sold for 3s. the

allon, '
§ At Muirkirk, the hands employed at the tar, the tar oil, and
the lamp black making, amount to about twenty.

4. Wood Tar is obtained while distilling pyroligneous acid,
already mentioned, in the proportien of about ten gallons fos
every ton of wood submitted to that process, '

This substance not being quite water proof, has not yet been
spplied to any particular purpose, farther than coating courss
out-door wood work ; for which even, from the abeve cause, it.
is not very applicable. At some of the manufactories where pre«
duced, large accumulations of it are kept, in expectation of one
dayrbe;’ing able to find an economical purpose to which it may be
spplied. -

PPAt a recently established chemical work in Glasgow, the only
one of the kind in Scotland, and belonging to the same compa«
ny who make the coal tar at Muirkirk, the following articles arer
manufactured; for which, and other purposes, a steam-engine of
24 horses’ power is on the premises, together with from a dozea
to twenty hands.

1. Ivory Black.—Produced from animal bones put into cover-.
ed cest-iron crucibles, and exposed to violent heat in a kiln, so
as to produce incineration ;—they are afterwards pulverized be-
tween rollers and grindstones. The bones are collected in the
city and suburbs, and cost the manufacturer from a guinea and
& half to forty shillings per ton. Ivory Black, which is chiefly
used by painters, is troublesome to manufacture pure, as the en-
amel of the teeth, when any happens to be ground along with
the bones, produces a lighter colour, and consequently dcteriorates
the quality of the article. Consideruble circumspection is also
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. pecessary in the calcination, so as to produce what is called a
good colour. It is sold here at about 12s. or 14s. per cwt.
.- 2. Blue Black.—Made chiefly of ivory black ; the other com-
ponents are kept secret, It is used for water-colour painting on
walls ; and, along with chalk, forms a grey—It is sold at 20s.
per cwt. -

8. Francfort Black.—Scraps and sawings of ivory, abtained
from the comb-makers, and calcined, enter into the composition
of this black ; the other ingredient are also kept secret. Itis
used for copperplate printing on paper.—Its price is 80s. per cwt,

4. Copperplate Printers’ Ink.—Prepared from Franckfort black,
and other materials. ' '

. 5. Mineral Brown.—Consists of an ochreous -earth im
from Bristol, and well ground with coal-tar oil, and coal tac.
This forms a cheap and good pigment for most purposes, parti-
cularly out-door work. It is of a dark mahogany colour, and is
sold at 28s. 4d. per cwt.

The following articles of manufacture merit also to be noticed.
: 1. Black Lead Powder.—From that mineral (plumbago) got
from Cumberland, &c. It is employed in the composition of
crucibles (for brass, copper, &¢.), of which there has lately been
established a manufactory at Strathbungo near Glasgow. These
vessels were formerly got from England.

v 2. Yeast, from malt, for bakers, is made at the Cudbear work,
and Rutherglen-bridge near Glasgow ; and thence sent to great
distances, in small stout casks, having the bung kept in its place
by an iron strap across it.
- 8. Common Glue is prepared at many of the large towns, where
abundance of animal gelatinous substances can be cheaply pro-
cured. Besides which, importations of them in a dried state,
called Scrows (Scralls), are frequently made from Ireland.. The
buffalo skins which cover those packages, called seroons of cot.
ton, have recently been employed in making a weak glutinoua
liquid, used by muslin weavers and winders, in sizing their yarn;
and, for same kinds, is found to be very economical and advan-
tageous.
.. 4. Gunpowder,— There are very few works here for the manu-
facture of this dangerous commodity. The first erected was at
Temple in Mid-Lothian, same years ago. Since then, two or
three more have followed. mostly in the same quarter.
. There are also prepared, in different parts of Scotland, oils,
essences, and waters of peppermint, aniseed, pennyroyal, laven-
- der, rosemary, cinnamon, &c. spirits of hartshorn, and a great
yariety of other minor articles in medical chemistry ; also var-
nishes of different kinds, refined oils, blacking, &c.

[y
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Sxxrca of the Econouy of a Corron MiLL, with 68 Mule
Jeantes, containing 20,000 fzindk:, and every other Article, on.
the most Improved Plan ; whole driven by a Steam-engine .
of 20-horse power.

By Mr Boaz of Glasgow.

Weekly. Yearly.’

To Raw Wool, 3471 lib. per week, or 180,492)ib. L. s. d.|] L. &
per year, at %. . . . . 347. 2 0]18,009 ‘4.
“To Wages, of foreman, spinning-master, carding- :
- mnaster, picking-master, and their assistants, of 34
z’nm, 102 piecers, 58 pickers and attenders on
fanning apparatus for cleaning the cotton, 46
carders, 50 reelers, or winders, stretchers, extrg
hands, and others, in all about 300, for picking,
earding, roving, spinning and reeling, viz. 1s. per
ypound on the neat weight of yarn produced, being
2777 lib. (a fifth part of the gross weight of wool,
;;694 lib. being allowed for indrink, waste and
To Dr)o-for the engine, 14tons, at5s. L.3 10 O
“ToWsgesof anengineman . . 1 0 0
“To Utensils, 12 per cent. on 1600l., be-
ing the cost of the engine, &c. for tear
' and wear, upholding grease, oil, hemp,
- iron, brass, boilers, engine-house, &c. 3 16 11
To Interest, 5 per cent. on 1600¢. paid .
for the engine o e e 110 9
N.B. This is about 10s. per week for .
each horse power, or for 20 . —— 917 8 513 18 8
To Utensils, for average of 10 per cent. on 25,000/
" being the cost of the cotton'machinery and build-
ing, forhwork 1:m‘l mat;rials to keep the wl&:le in
. repair, light, heat, and insurance against fire 48 1 6
:To Incléeutgs,h for clerk’s salary, port:ﬁ:‘ wages, sta~
11 9 0 595
9
2

or

12817 o 7,22 4 O

2,500

tionery, postages, &c. . . . . . |

To Interest, 5 per cent. on 25,000!. paid for the mill

and cotton machinery . . . . . 24 0

"To ditto  ditto, on 5000i. of floating capital . 416

. "To Commission and risk of debts, 5 per cent. on
amount of sales, as under . . .

To Profit and Loss gained, exclusive of intcrest on

sunk stock . . . . . . . 24.010] 1,250 O

1,250
250

0o © o©
o0 @ ©@©0 © ©o

32 0 5| 1,664 13

Produce about 33s. 3d. per spindle, perannum L.640 5 2 {33,295 8

. —mma—| e a——
-By Yarn, weekly produce, 168 millions of yards,
or nearly 100 thousand 1miles—200 thousand hanks
. =—-11,108 spindles—-2,777 lib.—-or, annually,
144,404 lib. The value of this, at three farthings
per hank, or 4s. 6d. per lib., which is very low,
- smounts to . . . . . . 624 16 6 (32,490 I8 O
.By Waste, viz. of the 694 lib. allowed above, there
may be onc-third, or 231 lib. totally lost by in-
drink, sand, secds, &c.—~the remaining two-thirds
sell for spinbing into coarse yarns for calicoes,
counterpanes, candlewicks, &c. at an average of
Sdperlibd . . , . . ., . 1588| szios

L.640 5 233,203 8 8
[
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The profit here supposed to be made, is merely an assump.
tion.' In establishments of this kind, it varies much. The a.
mount of the whole transactions-exceeding sixty thousand pounds
Sterling ; a small rise or fall in the market, either on the raw or
finished material ; the judgment, propriety, and economy exer-
cised in the various departments; the good construction and or- -
-der of the machinery, as well as other contingent circumstances,
will have considerable effect in producing either loss or gain.
wheel, and supply of water for it, _equaf to twenty horses’ pow-
er, will, in many situations, cost much less than a steam-engine;
but, if thirty miles of land-carriage is incurred, to transport
nearly two tons of wool from market, and return as much yarn
weekly, the expense of men and horses, and other incidental
charges, atising partly from local distance, the difference will
not be so much in favour of the water-wheel, as at first sight it
may appear. The difficulty of procuring lodgings, and feed.
ing work-people in remote situations, is further to be added to
the amount, independent of the capital sunk in buildings; al-
though, on the other hand, something additional may be put iz
the scale, for the advantages resulting to the employer from his
work-people living in a rural district, where most waterfalls are,
and secluded from temptations, of various sorts, to which a
town life subjects them. . * !

Additional Particulars regarding the Cotton Manufictures of
Scotland. .

In the sketch that has been given of the cotton spinning of
Scotland, almost all that is necessary to state, on the comparison
of water and steam, as artificial moving powers in that country,
has been done. Indeed the remarks will apply, with nearly e-
qual force, to the seats of this and most other manufactures in
England. Abundance of fuel has now fixed them in Yorkshire,
Lancashire, Cheshire, Staffordshire. Warwickshire, &c. ; and the
cataracts of Cumberland, Wales, Curnwall, and Derbyshire, are
little regarded.

From the preparation of cotton wool, until it arrives at the
state of yarn, we now proceed to its fabrication into cloth,

Previous to the invention of the spinuing machincry, no at.
tempt was made to employ cotton yarn into any thing but wefts.
When this invention had acquired that degree of practical ma-
turity, as to produce cotten-twist, of sufficient strength to en-
dure the fatigue ¢f weaving, as warps ; cloths for printing, whol-
iy of cottorn, began to be wcven at Blackburn in Lancashire.
‘This was about the year 17723 and, not long afterwards, a simi-
lar manufactyre was successfully attempted in Scotland. These
clotlis received the Indian appellation of Calicoes.

As the quality and fineness of cotton-twist for warps were im-
proved, almost every variety of cloth manufactured in the.ex-
tensive districts cf Hindostan, were successiully imitated ; and

.
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at all, particular care being taken in properly sizing the warp,
before it is put into the toom. .

Attempts have been made to warp and dress the web at the
same time ; but have not been s0 successful as was wished. In-
deed, the process of Warping seems to remain pretty nearly sta-
tionary, It has not been thought necessary to ascertain the num-
ber of warping-mills for cotton in Scotland, as there are always
more than what are regularly employed; but, when it is known
that the cotton weavers amount to upwards of 50,000, and that
one mill will on an average warp for 90 weavers, the total warp-
ers will run about 555. .

The Windipg machine is a very recent improvement in the
cotton trade. They are sometimes driven by foot, and sometimes
by artificial power. They contain from 20 to 144 spindles, each.
One female can attend from 36 to 48 spindles—on every one of
which, there is a bobin, which- winds the yarn from the cope,
preparatory to being warped. The cope consists of the yarn
coiled up in a conical form, .as it comes from the spindle of the
mule :—some of the winding machines are constructed so asta
wind hank yarn. ' The whole of them have generally a long cy-
lindrical roller, of 3 or 4 inches diameter, which revolve in a
trough filled with weak mucilage. Upon this roller, the yarn, in
passing to the bobins, receives a partial sizing. In a large ma.
nufactory, the advantage of this mode of winding is very great;
for, besides saving of room, one girl, when employed on copes,
can, in some cases, do as much work as a dozen on the common
whecl of one spindle. '

Several efforts have been made to introduce the winding-ma.
chine on a smaller scalc amongst weavers, for filling their quills
or pirns in this speedy manner. A few of these were construct-
¢d, which answered the purposg pretty well, when properly used :
But having been put into the hands of females, perhaps prejudic.
ed against them, and little acquainted with mechanical operations
of that nature, and the cost of the machine amounting to sgveral
pounds, they did not suceced. _

About a dozen of years ago, a laudable and ingenious attempt
was made in Glasgow, to avoid the process of quill-winding alto-
gether, by fixing the cope, as it came from the spinner, into the
shuttle, instead of a pirn; and to avoid the inconvenience arising
{rom the incommodious size of the cope, a machine was invented
(under patent) for compressing it into small bulk, to answer
the size of the shuttle: But this scheme, though it promised fair
in some cases, never became general, and has long ago fallen
asleep. :

OtPthe manufacture of catton hosiery in Scotland, Glasgow is
the chief scat; though, as was noticed above, the twist of which
they arc made, is almost altogether obtained from England; where,
particularly in Nottinghamshire, this branch of the trade, both in
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the trade, this was performed by muscular power—a man using
a wooden mallet or beetle in each hand. But now the process is
performed much better on the beetling machine, driven by a wa-
ter-wheel or steam-engine. Several pieces of the cloth are wrap- -

_ped round a horizontal cylinder; upon which, as it revolves on
its axis, and longitudinally backwards and forwards, twelve or
more beetles, at proper distances from each other, are alternate-
ly and rapidly raised, and let fall for half an hour or longer on
the cloth, which by this means is much improved in look, hav-
ing acquired a fine silky appedrance.

After .the goods are folded, they are subjected to pressure,
more or less, according to circumstances. The presses most in
use, are those with an iron screw, wrought by levers. Several
of Bramah’s aquatic presses have lately been introduced for this

urpose, and given much satisfaction ; but their number in Scot-
and does not exceed 10 or 12. _

On the whole, the cotton trade, which may be said not to
have existed above 40 years, has now become the greatest and
most extensive of any in Scotland, annually producing about six
millions Sterling, and employing in all its branches 150,000 per-
sons, young and old. This, however, is not equal to what it may
be expected this branch of industry will reach, at no very dis.
tant period.

Nortes omitted in SEcTioN on COTTON.

Imports of Cotton Wool into Clyde alone, at different pe- .
riods, viz.

In1775 - 508 bags, &c. 137,160 lib.
1790 + 6,509 — 1,757,504 ..
1810 - 38,614 — 9,962,359 ..
1811 - 42,749 — 11,002,723 ..
1812 - 48,080 — 11,114,640 ..
Imports of Cotton Wool into Liverpool, at different pe-
riods, viz,
Bags, &c. ) Bags, &c.
In1791 " - 68,404 In 1802 - 135,192
1792 - 72,364 1803 - 140,291
1798 - 24,971 1804 - 153,126
1794 - 388,022 1805 - 177,508
1795 - 54,841 1806 - 173,074
1796 - 63,526 1807 - . 196,467
1797 - 58,258 1808 - 66,215
1798 - 66,93¢ 1809 - 267,283
1799 - 89,784 1810 - 320,594
1800 - 92,580 1811 - 174,182
1801 . 98,752 1812 . 171,551
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CorroNy WooL imported into Great Britain, via,

Lib.

, In1786 - 19,475,020
1787 - 28,250,263
1788 - 20,467,436
1789 . 82,576,023
1790 - 31,547,605

95,468,269 lib. average for 5 yean,
[ The above was published in 1793,

The following OrriciAL, STATEMENT from the Custom-House
was preseated to the House or Commons in June 1812, of
the Importations during 20 years, viz.

CorroN Woor Imported into Great Britain,

Lib,
.In 1792 - 34,907,497
1798 - 19,040,929
1794 - 24,358,567
1795 - 926,401,340
1796 - 92,126,357
. ~—————— 27,366,938 average for 5 years,
1798 - 381,880,641
1799 - 43,379,278
180Q - 56,010,732
1801 - 56,004,805
, 42,215,863 ditta
1802 - 60,345,600
1803 - 63,812,284
1804 - 61,367,329
1805 - 59,682,406
1806 - 58,176,283
: ——r §8,676,780 ditte
1807 - 174,925,306
1808 - 43,615,982
1809 - 92,812,282
1810 - 136,488,935
1811 -

91,576,535

87,883,808 ditto
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CorroNy Wooy imported into Great Britain,

In 1802
1803
1804

- 1805
1806
1807
1808
1809
1810
1811
1812

Bags.
281,388
238,898
242,610
262,620
261,738
282,667
168,138
440,382
561,173
326,231
261,205

32

9 ...
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Cuar. XVL. Are. No. 5.

No. I.—~An ACCOUNT of the NUMBER of VESSELS, their
" TONNAGE, NUMBER of MEN, &c. &c. from the Year 1801
- inclusive, to the Year 1811 exclusive.

For the Year 1801, ending.5th January 1802,

Coasters. Inwards. |
P ———

Tonnage. I;;;:_f Porrs, |

49,635{ 38,064|/Aberdeen - -
12,852] 970Banff - -
6,60 709|Ayr - -
10,159| 1,081{Alloa - -
8,172 784|Anstruther -
40,643 2,739/Borrowstounness -
5,390  560|Caithness or Thursoj
8,745 569|Campbelltown -
11,144{ 927|Dumfries -
13,309] 925/Dunbar -
52,628| 3,732Dundee -
1,883 127/Fortwilliam -
19,418 1,213/Inverness -
5,042  449Irvine - -
1,448 112Islemartin -
16,385| 1,399 Kirkaldy -
7,052  529|Kirkcudbright -
116,575 4,481{Leith - -
34,265 2,778 Montrose -
7,807] ~ 764/Oban - -
2,770  270|0rkney or Kirkwall
82,737 2,578 Perth - -
7,936 584|Port-Glasgow -
23,748 1,771|Glasgow -
86,770, 4,151{Greenock -
4,775  503|Prestonpans -
19,765 2,535(Rothsay -
1,586 142[Stornoway -
5,186 76/Stranraer - -
— — |Portpatrick -
1,643 359 Tobermorray -
2,858 198/Wigtown -
2,050 149|Zetland or Lerwick

12,382 620,934/ 41,808 | 12,144/ 538,995 48,570
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ACCOUNT—continued.
For the Year 1802, ending 5th January 1803,
Coasters. Inwards. Coasw
~ —

Tonmnge. Nﬁez‘f Pors. \I’qe:e?i Tonnage. | I;Z;:f
54,172 3,368|Aberdeen - - 687 41,215 8,021 .
15,994 1,222|Banff - - 280 12,077 1,022

6,498 691|Ayr - - 2181 7,347 839

2,579 1,686|Alloa - - 61,784] 4,049

8,590 714{Anstruther - 9,107 752
43,427 2,691|Borrowstounness - 81,623) 5,886
6,736 574{Caithness or Thursol 5,293 530

5,107 900|Campbelltown - 4,7791 960
18,480 1,109|Dumfries - 10,818 771
10,670 693|Dunbar - 7,284 495
49,734| * 3,690{Dundee - 41,882 8,194
2,796 196/Fortwilliam - 1,496 101
22,190| 1,451{Inverness - 12,419] 783
4,872) 533 Irvine - - 2,661 314

1,668 122|Islemartin - i 1,448 109

12,981f 1,090Kirkaldy = : 25,870, 1,919
7,293 529 Kirkcudbright - 10,864{ 715

8,870 9,157(Leith - - 71,996| 5,725
81,445 2,807|Montrose - - 14,783 1,162

5,801 653{0ban - - 5,450]. 833

3,001 16¢|0Orkney or Kirkwall 4‘,4-5‘4 359
36,367 2,874{Perth - - 18,836| . 1,355
6,496] 401|Port-Glasgow - 8,687 541
27,377 2,087|Glasgow - 24,901| 2,008
42,094 3,942|Greenock - 49,319 4,452

117 5,214{ 328|Prestonpans - 2,249 265
566( 17,113 2,009Rothsay -, - 12,593 2,182
405 1,964| 191|Stornoway - 1,792] 181
157 6,235 645[Stranracr - 5,224 572
5 202 18[Portpatrick - 2717 21
571 1,519 171|Tobermorray - 1,400 187
87| 22211 223Wigtown - 6,904 410
61| 8,375 213|Zetland or Lerwick 1,961 136
12,4:56| 600,579 47,140 12,306| 568,784/ 45,849
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ACCOUNT—continued.

For the Year 1803, ending 5th January 1804:-
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ACCOUNT~—continued,

For the Year 1804, ending 5th January 1803.
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ACCOUNT-—continued.
For the Year 1805, ending 5th January 1806.
Noof = No.of ‘Noof
v o Tonnage. Men.  Men
60, Aberdeen . - 81 ' 51,61 -8
15741 1 Banff .- . 1 | 915
1 471 Ayr . . 21 51 | 561
: 26,51 1 iloa - . 46,7 | 9,831
10,691 ‘ 5 il ‘ e
‘ o’nessandIn-] | N
% verkeithing f . ‘109’91 - 6,799
1 867 1 191 B8
©oe81 7 941’ . 6,51 9l4
87 1 = = 881 1 988
1 1 e
48,491 - - s
T ' = 91 481 2%
19, ' 1,25 ! - - 17,751 1,089
.1 ' 88 rvine .. - 1 2 | 8%
1,41 - A R .1/
78  rkaldy . - ‘ L11,984
. 6,81 ~‘rkcudbright - S 549
2 125 8, Leith - - 1, 81,51 5913
7 2, Montrose - - r ‘ 1,449
1 6, 5 . . 21 6,021 650
._rkney or K’ 41 = 85
w 36, Perth . - S 1,418
10,1 Port Glasgow - 1 9, 545
87 8 2  Glasgow - - 81 U8
621 27 2,1 ock - 81 ! 2,615
w7 « Prestonpans - 1 835
o1 1,577 Rothsay - - 9 1,388
: 1,631 145 - 1,24 181
1 : A | 8,591 870
‘ - 1 13
o1 ay - 11 289
1 4,1 ‘ - 1 398
2, 1 or ' 37 140
12,48 00, 44.19 606, 44,178
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ABSTRACT of the aforegoing ACCOUNT.,

Custom-House, EpINBurGH, 12th February, 1812

Avrex. MitcRRLL, Register of Shipping
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No. Il.— ABSTRACT 0F THE CONSTITUTION AND OB+

JEOTS OF THE BANK oF SCOTLAND.
. . ) Wm Parl. 1.§ 5.

14. gu&c 32,
24, Geo. 3. c. 8.
* L. .THE BANK of ScoTLAND is & public National 52, st :. 25,

Eoubluhment, erected and regulated by the Legu- 54,Geo.3.c. 19,
lature, and not by private contract. .. $4.Cnodc33,

IL The statuto capital is at present One Mil. 44. Gea.3.c.23.
lim and a Half of Pounds Sterling. ' It is raised by
" voluptary subscription, and has been subscribed for.
Olle on has been called for, and paid in.

m. Subscribers, if not under obligations to the Wm Pa\rl.l §5
_ Bank, may, at pleuure, trapsfer their right. If
Illdd'obll ion to the Bank, the obligation must

ualy liquidated, or the prooeeds of the sale
lpprl:dvzwards such liquidation. Transfers are made Wm ParL1. 55-
by a short assignment and acceptance thereof, both ¢
in a register appointed for that purpose. The ex-

t:me , besides the Government stamp, is eleven shil

. -

IV. Bank of Scotland Stock may be acqulred Won Parl 1. § %
in any portions, by any person, community, or o- 4 Geo.3.c.2>
ther lawful party whatsoever, without Selection, Ex-
elusion, or Limitation of Numbers.

V. Bank of Scotland Stock may be conveyed by WmParl1.§5.
latter-will ; and, if specially mentioned, without ex-
e of confirmation. It cannot be arrested but
the individual holder’s right may be adjudged. Di-
vidends may be arrested.

VI. The Bank of Scotland is a public Inéorpora- Wm ParL1.§5.
tion by act of Parliament. Its transactions dre dis-
tinct from those of individual ltockholders, and
theirs from those of the Bank.

VIIL. The establishment is expresslydebarred from WmParl.1.§5.
any other business than that of banking.

VIII. The management is vested in a Governor, W ParL1.§5,
Deputy-Governor, twelve Ordinary, and twelve Ex.

-~
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" In all bridges the piers should be built up solid to about ofies
third of the rise of the arch, extending to the ends of the arch
stones. A wall should then be built upon the centre of the pier,
to near the levelling for the road, and the space betwixt that
wall and the top of the arches formed into void spaces, by walls
from 18 inches to 2 feet thick, built longitudinally from the piers
to the arch, at from 4 to 6 feet distance, and either arched with
high pointed arches to carry the road, or covered from wall to
wall with long flat stones. In this manner the arches will not be
overloaded, and by avoiding all filling up with loose materials
within the building, it will not be liable to the accidents which
have occasioned the ruin of many such structures.

The arch of the largest span in Britain is the Ponty Pridd over
the Taafe in Glamorganshire, built in 1755, being 140 feet with
85 feet of rise ; but it is very narrow, being only 11 feet. The
greatest bridge of one arch is that lately built at Aberdeen, whose
span is 130 feet, the rise 29 feet, and breadth within the
. Ppets 40 feet. .
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ArpPENDIX, No.9.

853

THE FIArRs of CLACKMANNAN-SHIRE, WITH PROGRESSIVE
AvERAGES OF TweNTY, TEN, AND SEVEN YEARS.

WHEAT,
. Per Boll, containing 4 Bushels, 1 Peck, 1 Gallon, 0.7814 Pottle.

10 Years

Crops. Annyal 20 Years 7 Years
Price. Average. Average. Average.
5. d. s d. s. d s d.
1712 18 4 —_ —_ —
18 | 12 91 — — -
14 11 8 —_ —_ —_—
15 13 4 — —_— —_
16 | 18 9} — — —
17 | 12 9} - — —
18 12. 6 —_— — 12 8
19 | 12 9§ - — 12 7§
1720 1 8 —_ —_ 12 6
21 [ 11 8 - 12 6, | 12 6
22 | 18 4 - 12 6} | 12 6
23 11 8 _— 12 5 12 4
24 11 8 —_— 12 5 12 2
25 16 0 —_ 12 6 12 6§
26 | 15 0 — 12 9f | 12 10%
27 | 15 0 — 13 o} | 138 &
28 15 0 —_ 18 3% 18 (9)2
29 15 0 -_ 13 6 14
1780 | 11 8 — 18 6 14 0}
31 | 12 64 | 18 gi 13 7 14 2
32 10 0 12 1 13 38 13 &
38 11 8 12 10 13 3 12 11
34 14 4 12 11 13 6 12 10}
35 | 15 0 18 0} | 13 6 12 10}
36 | 18 4 18 1 13 12 3
37 12 6 18 13 1 12 9
88 10 O 12 11 12 7 12 5
39 18 4 12 11 12 5z 12 10}
1740 21 0 18 5% 13 41 14 2%
Z2 '
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The F1ans of CLACKMANNAN-SHIRE~—continued.
 WHEAT,

Per Boll, containing 4 Bushels, 1 Peck, 1 Gallon, 0.7814 Pottle.

o

Crops. Annual 20 Years 10 Years 7 Years
Price. Average. Axerage. Average.
8o da f' d. L ...' d‘ & &
1741 11 8 18 63 | 18 8 .18 10
42 | 11 8 18 44 [ 18 5F | 18
48 10 0O 18 ) 18 12 10
44 11 0 18 12 11 12 8
45 14 2 18 121 18 8
46 12 6 18 12 18 1§
47 12 6 12 11 12 11 11 11
48 14 2 121 13 112 8}
49 18 4 ie 18 12 6
1750 | 18 10 12 11 12 18 0f
51 14 2 13 0} 12 18 (&
52 13 4 18 2 121 18
53 14 2 18 18 18 7%
54 | .12 10 13 2 13 6 18 8
65 15 0 18 18 7 18 9;
56 20 O 18 6: 14 4 14 9
57 16 8 18 9 14 9 15 2
58 15 0 14 14 10 16 35
69 14 2 14 14 11 15 4%
1760 13 10 18 8 14 11 15 4}
61 14 2 18 14 11 15 6%
62 18 0 14 1 15 43} 15 11
63 16 8 14 15 7 15 6
64 18 0 14 9 16 1 15 8
65 2 0 15 1 16 7 16 1
66 18 6 15 & 16 6 17
67 19 0 15 16 17 9
68 19 0 15 11 17 1 18 54
.+ 69 17 0 16 2 17 5 18 8
1770 | 17 6 16 4} | 17 9f | 18 5
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The F1ARs of CLACKMANNAN-SHIRE—~coniinued.

WHEAT,

Per Boll, containing 4 Buskels, 1 Peck, 1 Gallon, 0,7814 Pottle.

Crops. | Annual 20 Years 10 Years | 7 Years
: rice. Average, Average. Average.
s d s d s. d. s d.
177 20 O 16 7 18 18 8}
72 22 0 17 18 19 0
78 20 O~ 17 19 1 19 2%
74 20 O 17 19 & - 19
76 17 0- 17 19 0 19 :&
76 16 6 17 7 18 19 0
T 20 O 17 9 18 1 19 4}
78 17 0 17 11 18 & 18 11
79 14 6 17 11} 18 & 17 1
1780 | 18 .6 18 ¢ 18 6 17 7
81 18 0 18 18 17
82 23 .0 18 7 18 5 18 2
83 | 19 © 18 18 18
84 20 0 18 18 43 18
85 18 6 18 9 18 6 18 9%
86 18 6 18 9 18 8; 19 43
87 19 6 18 9 18 7 19 6
88 20 0 18 Qi 18 11} 19 93
89 23 0 19 1} 19 9% 19 9%
1790 | .22 6 A9 44 20 2 20 3
91 20 0 10 4} 20 20 SZ
92 | 20 o 19 83 { 20 13 | 20 3
93 23 0 19 & 20 6 21 1
9% | 22 6 19 64 | 20 9 21
95 45 0 20 11} 23 43 25 1
96 2 0 21 5 24 1 25 6
97 19 6 21 4% 24 lg 25 1
98 21 6 21 73 24 8% 25 4
99 385 0 22 7 25 6 27 6
1800 60 0 2¢ 8 29 8 32 9%
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The Fiars of CLACKMANNAN-SHIRE—Continued,

WHEAT,

Per Boll, containing 4 Bushels, 1 Peck, 1 Gallon, 0.7814 Poitle,

Crops. - Annual 20 Years 10 Years 7 Years
. Price., Average. Average. Average.
s & | s d s d s. d.
1801 | 86 0 | 25 80 10} | 34
2 24 0 25 8 81 8. 31
8 24 0 25 11 31 4 31 5
4 40 O 26 10§ 33 1 34 4}
5 33 0 27 9 811 36 0
6 {8 0 | 28 82 95 | %6 0
7 31 6 29 84 0. 3111
8 43 6 30 38 36 2. 3% 0
9 43 0 31 8 87 O 85 8}
1810 34 6 311 34 5} 87 i
11 46 0 33 (l)i 35 5% 38
12 58 0 35 0} 38 10} 41 7
13 34 6 75 6}

39 103 | 4l
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‘The F1ARS of CLACKMANNAN-SHIRE—COntinyed,

CARSE BARLEY,

857

Or Barley grown on rich Carse or Cy soils on the Banks of the Forth.
Per Boll, containing 6 Bushels, 1 Peck, 1 Gallon, 0.3257 Pottle.

Cropes. Annual 20 Years 10 Yeary 7 Years
Price. Average. Average. Average,
‘ s d. s. d, s d, s d
1712 8 4 " — -— —
18 10 0 —_— — —_—
14 13 4 — —_ —_—
15 11 13} —_ — —_—
16 8 4 -— _— —
17 8 4 —_ — —_
18 81 -— — 9 9
19 10 gi —_— —_ 10 0
1720 9 2 — _— 9 10}
21 8 4 —_— 9 7 9 2
22 10 10 —_— 9 10 9 1}
23 12 2% — 10 9 81
24 8 4 —_ 9 9 8}
25 9 5% —_ 9 43 9 9%
26 8§ 9 —_ 9 5% 9 7
14 11 13 —_— 9 8% 9 10}
28 12 6 —_ 10 1 10 5
29 9 4 —_— 10 0 10 2
-1780 7 6 —8* 910 9 6
31 7 6 9 9 9 9
32 7 9% 9 7 9 5 9 gﬁ
33 9 2 9 17 9 1 9 8}
34 8 4 9 9 1 8 10}
85 9 5% 9 8§ 9 1§ 8 5%
86 10 0 ‘9 44 9 3 8 6
87 10 0 9 5} 9 1 81
88 8 10§ 9 5% 8 93 9 1
89 11 4 9 6 8 113 9 0}
1740 16 8 9 10} 9 10} 10 8
41 9 2 911 | 18 1 10 9%
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The Fiars of CLACKMANNAN-SH{RE—cONtinsed,

CARSE ‘BARLEY,

: @

Per Boll, contatning- 6 Bushels, \1 Pock, 1 Gallow, 05257 Fottie.

Crops. Annual 20 Years J 10 Keaws | 7 Yesm
Price. -Average. Average. | Average.
s d. 5. d s. d. s d.
1742 1 9 4 910 1 10 2} 10 ]
43 - 7 8 9 7% |1 101 10
44 - 8 10§ 9 % 14 10 1 10 8%
45 | 12 6 9 10 10 9
46 | 11 4} 910f | 10 10 9
47 - 8 10 9 9 10 5 ‘9 T
48 9 4 9 74 { 10 & 9 8
49 9 0 9 7 10 8 9 7
1750 | 10 6 9 9 7 10
- 51 11 8 ‘911 91 10 5
52 13 4 10 3 10 (3}1 10 6%
53 13 4 10 5 10 1 101
54 9 6 10 Gi 10 11 10 l?i
55 11 8 10 74 10 10 11 8%
56 16 0 10 113 |- 11 3§ 12 g
57 15 0 11 2 11 11 12 11
58 9 8 11 2% 1 1111 12 7%
59 10 0 11 1 12 12 2
1760 9 4 10 94 { 11 11 11 7
- 61 10 0 10 10 11 9 11 8
62 14 4 1 1 11 10 12
63 15 0 11 5% 12 0} 111
64 15 0 11 9 12 7 111
65 | 19 6 12 13 | 18 .4% 18
66 18 4 12 5} 18 7} 14 6 -
67 | 17 2 | 12104 | 1510 | 15 7
68 13 4 13 1 14 2 16 1°
69 15 0 13 4} 14 16 2}
1770 16 0 A8 7 15 4} | 16 4
71 16 8 131 16 0} | 16 6%
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The Frans of CLAGKMANNAN-SHIRE~Continusd.

CARSE BARLEY,

Per Boll, containing 6 Bushdy, 1 Peck, 1 Gallon, 0.3257 Pettle.

Crops. Avnnupl. 20 Yesrs ] 10 Years 7 Years
Brice. Average. Average. Average.
s. d. s. d. s. d. v 8 d.
1772 18 6 14 2 16 5% 16 §
7% | 18 O 14 43 16 9 16 4}
4 17 6 14 17 0 16 5
78 15 6 14 lﬁ 16 - 7 16 8§
76 13 0 14 16 16 16
T 13 4 14 9 15 8 16 i
78 14 0 14 11 15 9 15
79 13 0 15 lt 15 14 l&
1780 13 6 15 4 15 14 8
81 13 4 15 6 14 11 18 8
82 23 0 15 11 15 5 14
83 18 6 16 1 15 5§ 15
84 1S 6 16 4 1. 8 16
85 16 6 16 2} 15 16 9
86 18 0 16 2 16 17
87 17 O 16 1% 16 7 17 11
88 14 6 16 84 16 8 18
89 18 0 16 1 17 2 17 8
1790 17 6 16 gi 17 7 17 8%
91 19 6 16 7 18 2} 17 8
92 20 6 16 8} 17 11 17 1
93 19 6 16 9 18 18
94 22 6 17 0 18 18 1
95 2 0 17 19 1 20
96 25 0 18 :i 19 21 2%
97 17 9 18 6 191 21 8
98 17 6 18 5 20 2 20 11
99 388 0 19 38} 21 44 22
1800 48 O 21 0 24 5 26 4
1 28 6 21 9 25 8% 27 2
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The Fi1ars of CLACKMANNAN-SHIRE—conitnued,

CARSE BARLEY,

Per Boll, containing 6 Buskels, 1 Peck, 1 Gallon, 0.3257 Pottle.

Crops. Annual 20 Years 10 Years 7 Years
) Price. Average. Average. Average.

s. d s. d s. d. 5. d.
-1802 19. 0 21 6% 25 1 26 5}
3 19 0 22 7 | 25 1 25 8

4 31 0 22 1 25 11 27 6

5 27 6 22 2 3 2 O

6 80 0 28 26 29 0

7 31 0 24 0 28 1 26
8 80 0 24 29 26 g
9 83 0 25 6 29 8 28 9%
1810 | 34 O 26 2 28 0 30 6
11 | 83 0 26 1 28 9 30 9}
12 42 0 27 114 30 9 32 10£
13t 84 6 | 28 8 | 32 3} | 33 6
r %
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The F1Ars of CLACKMANNAN-SHIRE—CQRiinued.

Per Boll, containing 6 Bushels, 1 Peck, 1 Gallon, 0.3257 Pottle.

DRYFIELD BARLEY,
Or Barley growing on Uplands.

361

Crops. Annual 20 Years 10 Years 7 Years
' Price. Average., Average. Average.
s. d. s. d. s d . d
mz2 | 7 % - — —_
18 8 4 — —_ -—
14 11 8 —_ — -—
15 10 0 —_ —_ —_
16 7 2% — - -
17 7 6 —_ —_ —_
18 | 8 4 — — 8 73
19 9 5 - _ 8 11
1720 | 8 — - 8 10§
21 7 -_ 8 6 8 4
22 | 7 31 - 8 8 8}
23 10 6% _— 9 0} 8 ]
2 | 7 9} — 8 7% | 8
25 8 4 — 8 5% 8
2% | 8 03 — 8 65| 8 71
27 10 10 —_— 8 104 9 0
28 | 11 8 — 9 ¢ 9 6%
29 8 9 —_ 9 fi 9 5
1730 6 8 —_ 9 0 8 10}
31 6 8 8 8} 8 10§ 8 8}
82 | 7 234 | 8 8 | 8 7 8 6f
33 8 4 8 8i 8 5 8 7
34 79 "8 6 8 5 8 1%
3% | 8 101 8 5§ 8 5 79
36 9 2 8 8 72 7
87 8 10% 8 ?g 8 4 8 1
38 711 8 73 8 33 8 8%
39 | 1010 8 84 | 8 8 10
1740 16 0 9 1 9 2 9 11
41 8§ 4 9 11 9 4 10, Q.
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The Fians of CLACKMANNAN-SHIRE—conlinued,
DRYFIELD BARLEY,
Pev Boll, containing 6 Bushols, 1 Peck, 1 Gallon, 0.5251 Pottls.
Crops. Anmnual | 20 Nears 10 Years 7 Years
Price. Avegrage. Average. | Avprage.
s, d. s. d, s. d. s d.
1742 8 4 9 0 9 5} 911
43 | 7 2 8103 | 9 4 911
4 | 7 2 8 101 9 8 9
45 | 11 8 9 0% i 9 9 11
46 | 10 O 9 131 9 7 9
47 8 g% 9 10' 9 7 8
48 81 8 { 9 8 8
49 8 4 8 lg# | 9 8
1750 10 0 9 0 8 10 9
51 | 1010 9 24| 91 9 %i
52 | 12 0 9 5t | 9 5 9 9}
53 11 8 9 7% ] 910 10 0
54 | 90 9 8 | 10 of | 10 13
55 10 O 9 8% 91 10 8
56 | 15 0 10 of | 10 11 2}
57 | 14 2 | 10 8} [ 1011 11 9of
58| 90 10 4 | 110 11 6}
59 | 90 10 8 11 1n 1}
1760 8 8 910 10 11 10 8}
61 9 2 911 10 9 10 8
62 13 10 10 2 10 11 11 38
63 | 14 0 10 6 11 11 1}
64 | 14 2 10103 | 11 8 11 1}
65 17 6 11 2 12 & 12 4
66 17 6 11 6} 12 3% 13 6}
67 15 10 11 11 12 1 14 _
68 12 0 12 1 13 2 14 l(lsi
69 | 14 2 | 12 4} | 13 15 0}
1770 15 0 12 73 14 8 15 3
7l 15 6 12 10} 14 114 15 4%
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-

The Fiars of Cucxnnnu‘smun—cmi;wd.

DRYFIELD BARLEY

.
Per Boll, containing 6 Bushels, 1 Peck, 1 Gallon, 08257 Potdle.

463

Crops. Annual 20 Years 10 Years 7 Years
Price, Average. Average. Average.
s. d. s d s d s d.
1772 17 6 18 1 15 8% 15 43
78 16 8 18 15 7 15 2%
74 16 0 18 15 93 16 8
75 14 6 18 11 15 5% 15 7%
76 12 0 18 14 11 15 8%
™ 12 6 18 14 7 14 11}
78 13 4 18 11 14 8} 14 73
9 12 0 14 11 14 6 18 103
1780 12 6 14 14 8 18 83
81 12 4 14 5 18 113 12 8§
82 22 O 14 1 14 18 93¢
83 17 6 15 04 14 5 14 7
84 18 0 15 24 14 8 15 4
85 15 0 15 1 14 8 15 73
. 86 17 0 15 0% 15 21 16 4
87 16 6 15 13 15 73 16 1
88 13 6 15 2 15 7% 17
89 16 6 15 38} 16 1 16 38
1790 16 6 15 43 16 5% 16 1%
91 18 6 15 63 17 13 16 2}
92 20 0 15 7 16 104 16 11
93 18 6 15 8 17 0 17 13
94 21 6 16 0 17 4% 17 103
95 22 0 16 7 18 0% 19
96 24 0 17 2 18 9 20 1
97 16 6 17 5 18 9 .| 20 1
98 17 0 18 43 19 13 19 11
99 27 6 18 1 20 23} 21 O
1800 48 0 19 11 28 43 25 2}
1 27 0 20 7% 24 2% 26 O
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“Tig F1Ars of CLACKEMANNAN-SHIRE—continued.

DRYFIELD BARLEY,

. Per Boll; containing 6 Bushels, 1 Peck, 1 Gallon, 05257 Poitle.

Crops. Annual 20 Years 10 Years 7. Years
Price. Average. Average. Average.

s. d s d. s d s. d

1802 17 6 20 5z 28 113 25 4
8 17 6 20 2% 28 38 24 5
4 | 290 | 201§ | 24 1} | 2 73
5| 2 0 | 21 6 | 25 0 21 6
6 |28 O 22 Of | 25 27 73

7 | 29 0 | 22 8 | 26 7 24 103
8 [ 28 0 { 28 6 |. 27 9 25 0
9 30 6 124 1) 28 0} 26 10%
1810 | 28 O 124 8% |. 26 0} 28 44
11 33 0 .25 5. 26 7% 28 11
12 40 0 26 5 28 103 30 11
18 33 0 - 27 1% 30 5% 21 7}
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The F1ARs of CLACKMANNAN-SHIRE~—continued:

CARSE ‘OATS,
Or Oats growing on rich Clay Soils,

Der Boll, containing 6 Bushels, 1 Péck, 1. Gallon, 0.3257 Potlk

mm. ~ 1 _ 1 _ _.%23114342 +ZE v 0 TS T &
.v“m 3 £~00 90 I~ £~00 00 99 €O 60 0O 0O 00 0O 0O OO 77777788.
Mm_ .m_ SRR _ ] _u:h-%.u.4013&4.ﬁSsﬂz:hll.ﬂ4ﬁ48822
o< | o £500 60 00 00 00 00 90 00 00 GO 0O I~00 0O 0O 0O I~ IN0O 0O
I | TLEBESELE L EE
S I EERE RN RPN NN

K< | ¢ 90 00 00 G0 O 00 00 0O OO 0O B

Annual
Price.

$ oo B enHoo BE B0 Wik 450.1%0 +o TEL T ¢ ¢ 2 &6 ~

< \° ~ w0 77977996888 00 INISISIN0 VWO N I~
-y - -

Crops.

< ~ s.
l!“.ﬁw.lmm, -.. “ m.

1712
17zo
1730

- NN m.
MmN ——
L]



S

Caxr, XVI. Abrrnbdix, No: &

The Fisns of CLACKMANY AN-SIIRE—tORtinued:

F—

CARSE OATS;

Pev Boll, contaiwing 6 Bskels; 1 Peck, 1 Gollow, 0.5257 Pottle. -

Crops. Annual 20 Yesis 10 Yeats | 7 Yeas
‘ Price. Average. Aversge. |  Average.
s d. s.. d |. s d& | s d

1742 6 8 -} 8 2 8 2% |. 8 3%
43 5 10 7131 8 o3 | 71k
44 7 2% 8 oz 713 7 9%
45 10- o 8 1| 8 13 8: 4i
46 8 4% 8 1} 8 13} 8 3%

4 7 6 8 of 8 o} 7% .
4;‘ 7 11 7 11} 8 3 7 8%
49 7 4 7104 | 8 13 17 9%
1750 8 10 7 113 7 8% 8 af
5t 8 4 8 of 7 9% | 8 4%
52 10 6 8 123 8 25 |- 8 53
53 o o 8 4 8 72 |- 8 1%
54 8 4 8 4 8 84 | 8 9
55 8 10} 8 41 8 75 | 818
56 | 1x 8 8 64| 8112 | 9 &
57 12 © 8 8; 9 44 9 1I§:
58 8 o 8 10} 9 5% 10 o}
59 | 71 8 8 95 | 96 9 1%
1760 8 o 8 63 9 5 9 4
61 9 o 8 72 | 954 | 95
62 12 8 8 111 9 8% 9 11§
63 | 1 13 9 24 9 9% |. 910}
G4 It 8 9 5% 10 1} 9 10
65 13 4 9 73 1o 7 1o 6
66 14 o 9 10§ 10 9% 1 44
67 13 4 10 2 10 114 12 2
68 10 6 10 3% 1 13 12 4%
69 1z © 10 63 1 6% 12 3
1770 12 6 10 83 12 o | 12 §
71 14 © $ § 12 6 12 9%
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The F1ars of CLACKMANNAN-SHIRE—continued:

CARSE OATS,

Per Boll, containing 6 Bushels, 1 Peck, 1 Gallon, 03257 Potl&

Crops. Annual 20 Years 10 Years 7 Years
Price. Average. Average. Average.
s d s d. s d. s, d.
1772 13 © 11 1} 12 6% 12 9%
73 13 o 1 3% 12 8% 12 7
74 13 6 ‘11 64 12 11 12 7
75 11 o 1T j3 12 8% 12 8%
76 10 6 1n 7 12 4 12 6
77 10 6 11 6 . 12 o% 12 2%
78 1t 6 n 73 12 1} 11 103
79 10 o IIr 9 11 113 1 53
1780 11 o 11 10 1 g% it 13
81 11 6 12 of 1 6% 10 10%
82 16 o 12 2% 11 10% 1 6%
83 1§ © 12 43 1z of 12 2%
84 15 6 1z 7 1z 3 12 11%
8s 12 6 12 6} 12 4% 13 of
86 14 O 12 61 12 9 13 7%
87 13 6 12 61 13 ok 14 o
88 12 o 12 7% 13 1y 14 of
89 13 6 12 8% 13 §x 13 8%
1790 14 8 12 94 13 9% 13 8
91 I5 o 12 105 14 2 13 7%
92 14 6 12 11 14 2 13 10%
93 16 o 13 1 14 13 14 2
94 16 o 13 3¢ 14 2 14 6%
95 20 0 13 3% 14 11 15 8
96 17 © 13 7% 15 2% 16 2
97 | 14 o 13 93 | 15 3z | 16 of
98 | 15 o 14 4 15 63 | 16 of
99 | 24 o 15 o [ 16 7% | 17 5%
1800 38 o 16 4% 18 113 20 6%
1 17 6 16 7% 19 2; 20 9%
voL. 1. Aa

867
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The Frars of CEACKMANNAN-SHIRE—CoOntinucd.

CARSE OATS,

Per Boll, containing 6 Bushels, 1 Peck, 1 Gallon, 0.3257 Pottle.

Crops. Annual 20 Years 10 Years | 7 Years
Price. Average. Average. Average.

s. d s. d s. d. s d.

1802 16 o 16 8% 19 4% 20 33
3 18- o 16 1ck 19 65 20 43

4 20 o 17, cf 21 2} 19 113

5 20 6 17 5% 20 o 22 0
6 22 © 17 10} 200 6 21 8%

7 26 o 18 5f 21 8% 20 o

8 24 3 19. ¢ 22 74 20 113

9 27 o 19 95 |32 11 21 8
1810 21 o 20 1 21 2§ 22 11}
it 24 0 - 20 6% 21 104 23 63
12 30 o 21 2% 23 3% 24 10§
13 21 6 2t g 23 7 24 93
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Thie Fiags of CLACKMANNAN-SHIRE—iontinged,

DRYFIELD OATS,
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The FiAus of CLACKMANNAY-SHIRE—continued.

DRYFIELD OATS,

Rer Boll.
4
Crops. A 20 Years 10 Years 7 Years
P‘r;:d Av:-ap Average. Avane.
’ ." h d' . ‘lo do * 8 do S dn
1808 17 0 | 15 1 18 19 a-i
4 19 0 15 11 18 1 20 1
5| 180 16 18 7 20 7
6|1 2 6 16101 [ 19 1 20
7 25 0 17 20 18
8 28 6 17 11} 22’ 8" 19
9 2 0 18 21 5% | 21 1
1810 | 19 o 18 19 9 21 8%
‘11 | 24 0. | 19 20 6 22 0
12 2 O 20 21 10 23
18 21 0 20 4 22 3 23 T
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The F1ars of CLACKMANNAN-SHIRE—pontinued,

MEAL,

Per Boll, contasning 140 lib. Avoirdupois.

mm 3 ___i_HWMFH%O%W%7Q2%%HWH&%%]%%
Nm a_ DOV DDNNOXNDNRNDDODDRVRVDDD S
—t -y
m% ¢_________HWIWSWHFG%SWMQ@L%&QF%
mm " DORABDOANNNIRNNOAORNOXTDH D
1INETNY RERR R EEE
mm a_ trrrrrrend _ PLBDBONDINDDOD
mm d%éo06%%&440&62%0k&%%04%“%2%08@
hm RO RN RN OO NN ~NONORONO OO ®
— — p— — - —
A EEEEEEREEFERREFEREEE R FEPEREETE
< - ™~ ~ ~



8t .  Omar. XVL . Asrrxdrx, No. &

’

The Fiars of CLACEMANNAN-SHIRE—contnued

Per Boll, containing, 140 Uib. Avoirdupois.
Crops. | Annual 20 Years | 10 Years 7 Years,
Price. Average. Average. Average.
& d s. d s - da s. d
1742 7 6 9 43 9 ‘8 911
" 48 6 (8)1' 9 g* 9 6 9
44 81 9 9 9
45 12 8 9 & 9 10
46 10 Q 9 5% 9 10
47 8 4 9 9 8 11
48 8 10§ 9 91 8 11
49 9 8 9 8 . 9 ]
1750 10 O 9 9 1 9
- 51 11 8 9 a 5 10 2°
52 13 4 910 10 O 10- 8}
58 11 13 9 113} 10 5% 10 5°
54 9 6 9 11} 10 10 7
55 11 1} 10 © 10 4 10 10}
56 14 4 10 8 10 9 11 7
&7 13 4 10 6 11 33 12 0f
58 9 7 10 7 11 4} 12 9
59 9 0 10 6} | 11 8} 11 1
1760 9 2 10 2; 11 ¢ 101
- 61 10 O 10 8 11 o 10 11
62 14 2 10 7 11 11 11 44
63 |+ 12 6 10 10} 11 38 11 1
64 13 4 11 1 11 7 11 1
65 16 0 11 38 12 13 12 0;
66 16 O 11 6} 12 8 13 0
67 15 6 11 11 12 6 13 11
68 12 6 12 1} 12 93 14 8}
69 13 4 12 83 13 8 14 2
177 18 4 12 5% 13 8 14 8}
"Zl 15 6 12 73 14 2% 14 T
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The Fiars of CLACKMANNAN-SHIRE—continued.
MEAL,

Per Boll, containing 140 lib. Avoirduposs.

Crops. Annual 20 Years 10 Years 7 Years
Price. Average. Average. Average.
s d. s d. s d. s d.
1772 | 16 0 | 12 .9} | 14 4 | 14 7
73 16 0 13 0 14 9 14 7
74 15 6 13 8} 14 113 14 7
75 12 6 18 4} 14 7% | 14 7
76 12 0 13 8 14 22 14
" 12 0 13 13 103 14 2’?
78 12 0 13 8 13 ﬁ 13 8}
79 10 8 13 13 12 11
1780 | 13 4 | 18 71 | 13 12 62
81 12 4 13 13 12 1%
82 18 8 18 11 13 6 18 O
838 16 0 14 1} 13 6 13
84 16 0 14 8 13 6} 14 ?i
85 13 4 14 1} 13 7 14 43
86 15 4 14 1 13 11§ 15 Oz
87 14 8 14 14 8 15 2}
88 12 8 14 © 14 15 8
89 14 0 14 1§ 14 7 14 7
1790 15 4 14 2% 14 103 14 6
91 15 4 14 2% 15 1 14 4%
92 16 O - 14 2% 14 1 14 9
98 16 8 14 2% 14 11} 14 11} -
94 16 8 14 3% 15 03 15 2
95 20 8 14 9 15 8% 16
96 17 4 15 0 15 113 16 103
97 16 O 15 13 16 0} 16 113}
98 16 8 15 4% 16 5% 17 1}
99 20 8 16 83 17 11 18 11
1800 | 42 0 | 18 2} | 2 63 | 22 6}
1190 18 64 | 20 113 | 22 10§
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378
The Fiars of CLACKMANNAN-SHIRE—Continuod.
PEAS,
Per Boll, containing 4 Bushels, 1 Peck, 1 Gallon.
Crops. Annual 20 Years 10 Years 7 Years
’ Price. Average. Average, Average.
. & d s . d & d s d.
1742 71 8 2§ 8 9
43 5 & 7 10} 8 74 | 81
44 510 7 10§ 8 8 5
45 11 8 8 1 81 9 8
46 8 9 8 2 8 9 9%
47 6 0 71 8 7 8
48 7T 0 7 8 T 7 4
49 6 3 7 8 7 8%
1750 10 6 8 7 - 8 0
- 81 10 0 8 7 1} 8 7
52 12 8 8 8 8 8%
53 10 0 8 8 10} 811
54 | 78 8 94 | 9 o} 9 13
55 10 0 8 10} 8104 |- 9 7
5 | 12 6 9 0} 9 38 10 5%
87 15 6 9 4-1 10 2} 10 2}
58| 76 9 Z 10 8% | 1010
59 6 8 9 10 8% 9 l;i
1760 | 810 8113 | 10 13 | 9.
61 8 8 8 11 10 O 9 ll}
62 18 4. 9 2% 10 10 &
63 12 6 9 7 10 38 10 5
64 | 13 4 9 11} 10 104 10 1}
65 16 8 10 2 11 6% 11 &
66 | 15 0 10 6 11 9 12 7%
67 15 0 10 11 11 9 18 6
68 9 6 11 1 11 11} 18 7%
69 | 12 o 11 4 12 55 | 18 5
1.77 12 6 11 5 121 183 5
(e 18 4 11 7 13 18 §
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The F1ARS of CLACKMANNAN-SHIRE—Coniinueds

PEAS,

Per Boll, containing 4 Bushels, 1 Peck, 1 Galiow.

- 870

Crops. Annual 20 Years 10 Years | . 7 Years
Price. Avecrage. Average, Avgrage.
s d s d s. d. s d.
1772 | 15 0 11 9 13 13 2%
7 | 12 6 111 13 12 10
74 14 0 12 2 13 6 12
7% | 11 6 12 8} | 13 12 11
76 | 10 6 12 24 | 12 7 12 9
7 | 10 0 11 11 12 1 12
78 9 0 11 11§ | 12 11
79 8 6 12 1 11 8t | 101
1780 9 6 12 1 | 11 4 10 5
81 12 0 12 8 11 38 | 10 1
82 | 18 0. | 12 11 6 11
83 14 0 12 6} | 11 11
84 13 6 12 7 11 7 12
85 11 6 12 4 11 7 12 5
86 | 14 0 12 84 | 12 0 18 2%
87 11 6 12 1 12 1 13 6
8 | 12 0 12 12 13 6
89 | 18 6 12 6 13 5 13
1790 | 12 6 12 13 9 13
91 18 4 12 131 13 4
92 | 14 0 12 5% | 13 13 8}
‘98 | .14 O 12 7 |'18° 18 8
94 | 15 0 12 7 18 7% | 14 2}
95 | 20 0 18 13 14 5; | 15 4
96 15 0 13 4} 14 7 14 10
97 15 0 13 7 14 11} 15 2
98 13 0 18 15 1 15 2
99 | 2 0 14 7 15 10 16 11
1800 | 47 O 16 6} 19 84 | 21 7
1 18 0 16 95 | 19 9 22




- Cuaw.- XVL ° Aveexpix, No. 9;
Tux Fiars of CLACKMANNAN-8HIRE— continyed:
PEAS,
Per Boll, containing & Bushels, 1 Peck, 1 Gallon.
Crops., 1. Anoual’ ,mfm 10 Years 7 Years
Price. Aversge. Average. Average.
b s 4 s d & d | & d
1802 | 17 0 | 16 82 | 20 0} | 21 7
s [180 | 16 88 | 2 22
s 190 | 170 | 2108 | 22 7
‘§]1 190 17 73 | 20 9. 28 5
6 [ 200 17 11 21 8 22
7 St 0 | 181 - 221 20
8 82 0 191 24 - 22
ef[2ro0 |2 29 of | 28 §
1810 20 0 20 8% 22 1§ | 24 O
11 28 0 21 & 23 1 ‘25
12 82 O 22 8% 2% 7 - 27 1
18 | 22 0 | 22 8} 25 0 27 8
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The Frans of CLACKMANNANSHIRE——Condinued.

MALT,

7 Years
Average.
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The Fiars of CLACKMANNAN-sHIRX-—cOnfinued,

MALT,
Per. Bolli

Crops. Annusl 90 Years 10 Yeats 7 Years
. Price. .. Average. Aversge, Average.

) s. d |-a d s d s d
1742 9 2 9.11% 10 10 10%
43 8 4. 910 10 | 10 8%
44 81 9 11% 11 4 11 9%
45 12 -{ 10 of 11" 6% 12 %%
46 12 10 8 11 8% | 12 4%
47 { 10 0 10 2 -11 8% i1 5
48 | 9 4 10 o0 .{ 11 8 | 11 5%
49 9 2 410 0 | 11 6% | 11 5%
1750 10 6 10 1% 10 10§ 1 9
51 12 1 10 3% 11 2% 10 9z
52 12 9% 10 6} 11 6% 10 10%
53 12 6 10 8% 11 11% 10 11
54 9 4 10 8% 11 10 9%
55 1+ 1% 10 9 101 11 o0}
36 16 0 1 0 11 8% 12 0%
57 16 8 11 6 11 11% 12 11
58 10 6% 11 5 12 o} 12 8%
59 9 5% 11 4 12 1% 12 2}
1760 11 1% 11 0% 12 1} 12° o
61 11 8 11 2 12 1% 12 43
62 15 0 11 5% 12 4 12 11
63 15 0 11 9% 12 7 12 9%
64 |- 16 0 12 1% 13 8 12 8%
65 19 4 12 6% 14 o} 13 11
66 18 4 12 9% 14 4 15 2%
67 17 6 13 2% 14 16 1%
68 14 0 18 4% 14 8 16 5%
69 16 o 13 3% 15 16 7%
1770 16 8 14 1 15 11% 16 10
71 16 8 14 8% 16 5% 16 11%
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Yhie Fiars of CLA&!&MA&NAﬁ-s'mﬁn—“eonﬁmieci

OOOQOQ‘QOQO.Q‘O.QQO‘QOOOQOQ.Q‘QQ‘O'QOOO&

MALT;

Per Boll:

20 Years
Average.

s d.
14 74
14 113
15 5
15 8%
15 73
15 61
15 8}
15 114
16 2}
16 6
17

17
17

17

17
17
17 8%
17 10}
17 11}
18 8%
18 5}
18 8.
18 11}
19 6
20 2%
20 5%
20 8%
21 7%
23 1%
23 11

10 Years
Average.
& d
16 103
178
17 ei
17 8
16 10}
16 73
16

16

16 53
16 6
17 13
17 44
17 73
17 7%
18 1}
18 6
18 83
19 2;
19 5;
20 0
19 9
19 10
2 383
21 4%
22 3
22 b 4
2 4
2 0
2% 9;
27 10}

. 888
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The F1agrs of CLACKMANNAN-SHIRE—Cconfinucd.
MALT,
Per Bokk.
Crops. | . Annual 20 Years 10 Years 7 Years
Price., Average. Average. Average.
) s. d.- s. d. . d | .s d
1802 25 0 | 2310; | 28 O} 29 8% -
3 |3 0 25 63 | 29 8 30 8%
4 50 O -27 2% | 81 9 -84 6%
5 | 44 0 | 27 45 | 88 4 | 88 0.
6 | 44 0 | 28 7% | 85 0 | 39 8}
7| 46 0- | 2913} | 38 2 | 40 8-
8 | 500 |81 73| 40 73| 42 0
9 | 50 0 | 88 13 | 42 4 | 45 6}
1810 | 52 O 34 10§ | 42.1 48 0 .
n\| s 0 36 9L | 45 49 1}
12 | 60 O 38 8 48105 | 51 5
1| 52 0 89 11 50 7% | 52 6%
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"Caar. XVI.  Arp. No. i0.
ON BeneFIT SoCIETIES.

By Stz Joux Sivcrars.

. Tae acivantages resulting from Benefit Societies need not be
dwelt upon, being so generally admitted. Their tendency to pro-
mote good conduct among the lower orders of society, whilst

ey encourage at the same time that iridependency of spirit, so
desirable in a free country, and so favourable to virtuous habits,
can hardly be questioned ; and the prospect they hold forth of
diminishing the heavy burden of the poor-rates in England, and

reventing any risk of their establishment in Scotland, are ob-

ects, in a national point of view, of infinite moment. If Bene-

t Societies could likewise be rendered serviceable in maintaining
the public credit of the country, the advantages to be derived
from such institutions would be incalculable. The outlines of a
plan for that purpose, it may be proper briefly to explain.

All plans hitherto adopted for the etensive establishment of
Benefit Societies, have been too often unsuccessful, on the fols
lowing accounts. , ,

1. The money paid has been often embezzled, which checks
}'nuch a spirit for entering into such institutions. 2. The money
is not accumulated with the rapidity which it ought to be; and,
8. The plans of such institutions have often been founded on er-
roneous principles. )

1. In order to remedy the first objection, the money, as soort
as paid by the contributors, ought instantly to be remitted to
London, and invested in the Funds. Through the medium of
the Excise-office in Edinburgh, in conjunction with the collectors
in the country, there is no difficulty in receiving at, or remitting
to, London, such trifling sums as a few shillings paid on account
of soldiers or sailors, or their wives and families, Through the.
same channel, the funds of the Benefit Societies might be reémit-
ted, and any sums transmitted back again when necessary.

For managing these concerns in London, an office may be ne-
Cessary, to invest the money in the Funds, and to ¢orrespond
with the Excise establishments in the country, regarding both °
the funds of the Societies remitted, and the payments required,
whose correspondence would, of course, be duty free, being a pubs
lic establishment. .

2. It is evident, that by following this plan, the funds of the
Societies might be accumulated at compound interest, kalf yearlyy
which is but rarely done at present, at least in country districts;
and which would enable them nll)uch better than otherwise would

2
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be the case, to grant beneficial terms to the contributors, and to
fulfil their engagements.

8. It would require much consideration and inquiry, to point
out the best plans for” Benefit Societies, so as to be ‘generally
applicable to the whole kingdom ; and a good deal of latitude
must be given, that they may be suited to the circumstances of
. each particular district. Some idea, however, may easily be
given, if these hints are approved of, to prevent those vision.
ary plans of impracticable benefit, which can only terminate in dis-
appointment.

If these general outlines were adopted, the result probably
would be, ‘ .

1. That every industrious man in the kingdom, might, by a
. ioderate sacrifice, secure a comfortable provision for himself, in
sickness and old age, and for his wife, if she survives him.

2. That there would be a constant remittance of money to
London, to purchase stock ; a large proportion of which would
remain undemanded, and by means of which, the price of the
Funds, that barometer of public credit, would be kept up. And,

8. That all the industrious classes of the community, would
thus be interested in the preservation of the Government, and in
the prospetity of the country.

In regard to Benefit Societies in Scotland, several have been
established in various parts of the kingdom ; but there is none
where a better system, or more useful rules have been adopted,
than at Castletown in the county of Caithness; and of that ac.
count they are annexed to these observations.

RecuLATIONS oF THE Sociery or UNnIiTED FARMERs AND
CRAFTSMEN OF CASTLETOWN IN THE CoUNTY OF CAITHNESS.

At Castletown, the 14th February 1798, and the 38th year
of the Reign of His Majesty King George the Third,
whom God long préserve.

We, the farmers and craftsmen, in and about Castletown,
having met, it was proposed, and unanimously agreed to, that
it is expedient and necessary for us to form ourselves into a So-
" ciety, and to raise a fund for the aid and assistance of such mem-
bers, their widows and offspring, whom it may please God to reduce
toindigence and want. We, therefore, resolve to unite ourselves in-
to a Society, which shall be known, and called, by the name of the
UniTep FARMERS AND CRAFTSMEN oF CASTLETOWN, for the ends
and purposes aforesaid : And further, we bind and oblige our-
selves to abide by the following rules and regulations, and such
others as may hereafter be judged proper to adopt.

Article I.  Admission of Members.

1. That no person is to be admitted into the Society but he
who is a Protestant by profession, and of a good moral charac.
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than the first quarterly meeting, unless sanctioned by the So-
ciety.

" 5. That a member shall be chosen ‘annually to the offi¢e of
Clerk, who is to attend all the meetings of the Souety and Com-
mmees :

IV. Collections. *

1. That during the first year of this Society, each person ad-
mitted shall pay, as entry-money, five shillings Sterling ; but
after that period, it shall be in the power of the Society, to raise
the entry money from time to time, as shall be thought proper.

- 2. That each member shall pay 1s. quarterly, as quarter pen-
nies.

8. That in case the fund of the Society, by sick members an
nuities, or otherwise, should be brought to the sum of ninety
pounds Sterling, each member shall pay in proportionally, ovey
and above the ordinary quarter pennies, until the fund shall ex.
ceed that sum as much as the Society shall deem needful. ‘

4. That at the death of a member, or members, within the
space of six years from the commencement of this Society, each
member shall pay in his respective share of what sum may be
given out for the interment of the aforesaid member or members.
+ 5. That any member residing in Englnd or Ireland shall be
allowed two years and a half to remit his quarterly payments,
without any fine.

6. That any Member leavmg Great Britain and Ireland, will
be allowed six years to remit his quarterly payments, wuhout
a fine.

7. That members residing in Scotland, and not in Caithness,
will be allowed eighteen morths to remit their quarterly pay-
ments, without any fine. Members in Caithness, at ten miles
distance, to be allowed one : year to temn thenr quarterly pay-
ments, without fine.

V. Fund.

1. That all, or part of this fund, shall be laid out, if,required,
in purchasing any commodity that may be for the ‘joint- interest
of the members, or given out on lawful interest, unul the next
annual meeting.

: 2. That no more than twenty pounds Sterlmg shall be gwen
out to any one member at one time,

- 8. That no member shall receive any sum upon interest until
he finds two cauuoners, and both of them satisfactory to the So-
cxety :

VI. Boxz.

1. There shall be a box with three locks, and three keys, dif-
{erent from one another, to hold the money, hooks, bllls, or ¢
ﬁxer papers belongmg to the Socxety
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are engaged in the business of the meeting, but to the Preses,
Neither shall more than one person speak at one time, so that
one may not interrupt the other, or occasion confusion : such ofs
fence to be determined by the meeting, and the offenders liable
to what penalty they may inflict.

8. That any member may deliver his opinion respecting the
business of the meeting at the time under consideration, and that"
with freedom and impartiality, and speak or be silent as the Pre-
ses shall direct.

9. That if any member be found a backbiter, talebearer, or
busy body, and shall privately inform against any of his brethren
of the Seciety, concerning any matter that shall happen in a
meeting, which shall be prejudicial to them, or any individual
among them, or which might occasion any quarrel ; and, in par-
gicular, any member who shall inform against another voting in
opposition to a member who is absent, such informer or infor-
mers shall forfeit a penalty of 2s. 6d. for the first offence, 3s.
for the second, and, if he continue such practices, shall be ex-
pelled the Society.

10. That if any member refusing to pay a fine, on conviction,
his money shall not be received, nor he any longer accounted a
member, unless a majority of the Society declare in his favour.

X. Of the Sacicty in general.

1. The Society being composed of members of two professions,
viz. Farmers and Craftsmen ; therefore, to prevent all disputes
or grumbling that might hereafter arise, in disposing of the mo-
ney of this Society to members, it is hereby resolved upon, that
it shall be proportioned between the two professions, and laid
out accordingly, if required; and, if not required, that it shall
be laid out a3 formerly specified.

2. That it shall be in the power of the Society to make or add
new articles, and alter or amend those already made, as they
may see necessary ; but such new articles or amendments shall
not be in force, until passed into a law, in a yearly full meeting
of the Society.

8. That no less than two thirds of this Society can be a majo-
rity, sufficient either to make, alter, or amend any of the arti-
cles already made, or to dispose of any of the funds of the So-
ciety: but in choosing office-bearers, or any small matter, a ma-
jority of one shall be sufficient. . '

4. It is hereby expressly declared and agreed upon, that the
said fund shall always remain at Castletown, and that at least
four members, managers of the fund, reside in, or within one
mile of, the village. That the box shall not be broken up, nor
the money shared or divided, so long as five members shall re-
main, and hold it a Society. If any member in or out of the
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place, mention the breaking of the Society, he shall, upon full
proof and conviction thereof, be excluded the Society.

5. If any doubt shall arise with respect to the meaning of these
articles, the sentiment and judgment of a majority of the Society
shall determine the point. ’

GeorGE Bruck, Preses.
Davip Bain, Clerk,

[ Then follows the certificate of the ¢lerk of the peace, that
the said articles were read in presence of, and approved by
the Justices of the shire of Caithness, at their general quar
ter oessions.] .
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CHAPTER XVIL

APPENDIX.

Or THOSE OBSTACLES T0 IMPROVEMENT WHICH ARE LOCAL,
AND CHIEFLY LIMITED TO THE HIGHLANDS AND IsLANDS oF
ScoTLAND, '

’ " By the Rev. Dr REnnix.

THEe greatest obstacle to the improvement of the Highlands
.and Islands of Scotland, arises from the climate. This occasions
often a late seed-time, and a late harvest; and though there
were both good horses and good ploughs in the Highlands, yet,
on an average of seasons, little more than one half the land can
be ploughed by a pair of horses, that is done in the Lowlands.
‘The rigours of the climate however, cannot be removed, but they
may be alleviated by enclosures, hedges, and getting frequent
shanges of early kinds of seed from the Low Country.

Secrion I,

The obstacles which it is more in the power of man to redress;
shall be more fully dwelt on. :

1." The Tenure of Land in those Districts,

In every country, the state of agriculture depends very much
on' the tenure by which the land is held by those who cultis
vate it. In the Highlands and Hebrides, there are a variety of
ways, by which tenants hold their farms, peculiar to that part
of the kingdom ; and, in as far as they are peculiar, they oper.
ate as obstacles to the general improvement of these districts,
For in no one of these respects do they excel other parts of
Scotland, more favourable for cultivation, or better improved.
On the contrary, in as far as they differ, they are deficient. As
a proof of this, it is only necessary to point out the peculiar te-
nures that prevail over the Highlands and Western Isles.

In general, there are three ways in which the land is possessed :
1.by Tacksmen; 2.by Tenants; and, 3. by Subtenants. The tacks~
man holds his land immediately from the proprietor, by a lease,
like tenants in other parts of the kingdom. As he is generally
of svperior education, talents, and rank, to the rest of the inha-
bitants, and as he holds his lease for the most part for a consi-
derable number of years, he may be a most useful member of
society, as he has it in his power to promote the improvement
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of the land which he rents from the proprietor. But the tenants
or small farmers are of a lower class. They hold their posses.
sions at the will of the landlord, or of the tacksman, without
any lease.

The subtenants are still inferior to these. They hold their
possession, not from the landlord, nor always from the tacks
man, but more generally of the tenant. Yet this last descrip-
‘tion constitutes the great bulk of the inhabitants of the High.
lands of Scciland. They are all tenants at will. They have no
lease ; but lie at the mercy of the tacksman or tenant,

This mode of setting and subsetting of land, is one great and
general bar to the improvement of ‘the Highlands and Isles. It
is a relic of the feudal system, utterly inconsistent with the in-

- terest of the landlord, the tenant, or the state. Hence many
of the generous and enlightened proprietors of these districts
have already abolished all such tenures.

One of them, who hae, since that time, signalized himself in
the service of his king and country, said very handsomely. ¢ Dar-
4 ing my father’s lifetime his tenants had no will but his. They
$ saw with his, eyes, and heard with his ears ; for they were all,
¢ tenants at will. But [ thank God I have not one tenant bat

+ ¥ now feels himself an independent man, and would go to law
¢ with me for half a crown.?

Besides the tenures, properly so called, the agriculture of the
Highlands is injured by the privileges annexed to the different

Allotments of Land.

A very ancient valuation of land is still adhered to in a part
of the Western Islands and Highlands. By it the whole district
was divided into shilling, six-penny, and three-penny lands, Scotch
money. According to the English denomination of money, they
are termed penny, halfpenny, and farthing lands.

The possession of these lands is regulated by this old valna.
tion. A large farm, which is held by a tacksman, contajins some-
times twenty or thirty of these penny lands, or upwards. Bat
a number of tenants frequently occupy a farm jointly. Some
have a penny, others a halfpenny, and some only a farthing land.
Whatever be the rcal value of the arable land, each has his cat-
tle soumed and roumed, as it is called ; . e. proportioned to this
valuation. '

A common herd of cattle, thus kept on the same spot, and 2
farm thus cultivated, cannot be profitable or productive. On the
contrary, such a tenure is an effectual bar to the improvement,
either of the breed of cattle, or the cultivation of the soil.

Besides the bad proportions of pasture to particular allotments,

Township Possession,
Is another species of tenure, still more hurtful to agriculture.
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In place of each tenant having a house on a distinct farm, a
up of little huts are huddled together, like a rustic village:
n this a number of tenants and cottagers reside. The land
around them is also held in common by them all. The pasture
land is the common field where all their cattle browse. The ara-
ble land is sometimes cultivated and cropped in common also,
and the produce divided among them.
This is one of the most ancient customs in our country. Itis
a relic of the pastoral age, or feudal system. But it is ruinous
to the interest of the landlord, the tenant, and the public, in the
present enlightened state of agriculture.
Where lands are not possessed in Townships, they are too ge-
nerally so in
Run-rig.
This mode of occupying land, briginated from the same source.
It is the natural result, and doubtless was meant as an improve-
ment of the former plan. In place of the arable land being pos-
sessed, cultivated, and cropped, as a common field, each has a lot
or strip allotted to him. Sometimes, in place of one, he has two,
or more, especially if that arable land be of unequal value. In
this case, he has a strip of the best in one part, and of the worst
in another. ‘
In the feudal age, this species of holding prevailed over a
great part of Britain, perhaps of Europe. Casar mentions, that
" it was the customary practice among the ancient Gauls ; and for-
merly it was attended with obvious advantages to all parties.
To the landlord : for, by having his tenants and retainers thus
crowded together in clusters, thew were ready at his call to de-
fend his person or property, on every emergency. From similar
motives, many of the noblemen in England, Scotland, and Ire-
land, have their residence still in the vicinity, and sometimes in
the middle, of a village; especially in Ireland. To the tenants
themselves : for each was provided with pasture for his cattle,
and a part of a farm for a crop of grain. And before land was
enclosed, the possession of each was secured, by being intermix-
ed with that of his neighbour. For it became equally the inte-
rest of all, to protect all. But now that every man, from the
peer to the peasant, is under the protection of equitable laws,
and that arable land is enclosed, cultivated, and cropped, in a
manner, by which it becomes tenfold more productive, such prac-
tices are not only unnecessary, but destructive, proving a ruin.
ous bar to every species of agricultural improvement. Yet they
still prevail over too great a portion of the Highlands and He-

brides.
Owing to the poverty of the farmers, in some places,

Steel-bow still prevails.
This is a species of subset of a farm, which is practised by either
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the lanidlord or tacksman. 'Along with the land, he lets.the
whole stock of cattlé upon it. In this case, that stock is valued
and at the expiration of the lease; the subtenant must either pro-
duce a stock in the same conditien, or pay in value the balance.
This is called Steel-bow ; or a farm let in steel-bow. ,

By this sort of agreement, the subtenant pays two, or some-
times three rents for the farm; besides a high or usurious interest
for the small capital, or value of live-stock, lent to the small far-
mer.

, Half foot,

Is another method of oceupying a farm; equally barbarous ia
itself, and adverse to improvement. It is not so prevalent i the
Highlands as in some of the Westetn Isles. Dr Walker says that
it is, however, practised in Skye and the neighbouring counties.
" In this case, the possessor futnishes the land, and the seed-
corn. The other party ploughs, sows,-and harrows it. :
crop in harvest is then divided betweén the proprietor and tenant.
Under these circumstances, it is clear that tlie interest of thé
landlord, and the improvement of the soil is overlooked by both
these parties. The object both of the possessor and the labourer
of the soil, is to reap as much IMMEDIATE profit as possible.

I1.  Stipulations in Leases, and Servitudes, and Casualties, pecu-
liar to the Highlands and Hebrides, prove a great obstacle to im
provement.

Most of these were originally imposed of necessity, or even
from benevolent motives on the part of the proprietor. The pro-
prietor was always resident, the farmer had not money, but could
easily pay his rent either in kind or by servitude.

: Payment in Kind.

This was a practice which long ago prevailed ovér all Scot:
land ; and it stiﬁ existsin a great part of the north of Europe; in
Russia and Sweden more especially. For similar reasons it is still
retained over a considerable portion of the Highlands and the
Isles. In place of a fixed rent in money, a part of the produce
of the farm, i. e. of grain, &c. is paid to the proprietor.

In the present situation of the Highlands and Hebrides, such
stipulations are oppressive to the tenant, and injuridus to the
landlord. The population of these districts is now increased to
such a pitch, that they cannot supply themselves with the neces-
saries of life. The produce of few farms, in grain, is adequate
to the immediate wants of the tenant and his servants.

Ass the causes which gave origin to such stipulations have ceas.
ed, the custom itself ought also to be abolished. Aécordingly
it has been on the decline for many years. In many instances,
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‘these stipulations have been converted into money; and it.is hop-
ed that this will soon become general.

Services.

In the Highlands and Hebrides, the services exacted by land.
lords from their tenants, are frequently numerous and burden-
_ some ; so that they become a great, and often an insurmountable,

obstacle to all improvement. In some cases, every kind of la-
bour that can be performed by men or horses, at any period of
the year, even in seed-time and harvest, is exacted from the te-
nants.

"'They are frequently bound to plough and harrow the proprie-
tor’s farm, and to plant his potatoes, at the critical. season of
spring, when all their hands and horses are required at home:
To work at his hay, and cut his peats in summer ; and in the
busy season of harvest to help him in with his crop : In short, to
execute every sort of labour which a farm requires.

The tacksmen likewise generally require similar services from'
subtenants. In such a state of subjection, all parties must suf-
fer, and every species .of improvement be totally at a stand.
While the tacksman is called off from the labours of seed-time,
summer, and harvest, the task he performs to his landlord maust
ever be performed with a grudge. His vassals must be equally
reluctant in doing such services to him, at the risk, and perhaps
the ruin, of all their own little crop.

III. Want of proper Accommodation for their Cattle, is a great
Obstruction to the Improvement of the Highlands and Hebrides.

From the high rents paid by the farmers in the improved dise
tricts, they are allowed proper accommodation for their families,
their servants, and also for their cattle. It is otherwise in the
Highlands and Hebrides. Many of the tenants inhabit miserable
huts. And in most cases, no accommodation, and no shelter, iy
provided for their cattle in winter.

The consequences of this are obvious. Many of their cattle
literally perish, for want of shelter, during the severity of wins
ter; and all the stock of every kind are permitted to roam at
large all the year round. By this means, all the low land, whick
is the best and most productive, is utterly ruined by poaching,
and rendered much less productive.

Sheep farmers in the South of Scotland, have found that &
bare wall, built in a circular form, on any eminence, sufficiently
g‘;tects their flocks, by night, from being overlaid with snow:

ides, it saves the trouble and danger to which the poor sh
herd is exposed, in watching his flocks by night, amid the hors
rors of the winter storm,



898 . Cuar. XVIL. AppeNDIx.

Bettor accomnmodation, therefore, for horses, milch-cows, and
the young cattle, is absolutely requisite in the Highlands and
Hebrides. The want of this is a great obstacle to the improve:
ment of these districts.

IV. Tke Want or Scarcity of Winter Food for their Cattle.

In the cultivated districts of Scotland, where there is a i
proportion of arable land, it is easy to supply the whole stock of
cattle kept during winter. In the Highlands and Hebrides, it is

otherwise. From the abundance of grass, ten times as many
cattle may be reared and fed in summer, as can be kept alive in

. winter ; and, for the most part, many more are retained during

that season than can be tolerably féd. The consequences of this
are frequently fatal to the stock, and ruinous to the farmer.
When a severe winter, and heavy fall of snow ensues, one third,
and sometimes one half of the whole stock perish for want of
food. Even those which survive the storm, are so enfeebled,
that they do not recover in time to be ready for the market; or,
if offered to sale, they must be sold at reduced prices.

V. Overstocking their Farms, is anolher Obsiacle to the Imgirove:

ment of the Highlands and Hebrides:

Where abundance of food can be raised from any farm, it may;
and ought to be consumed by cattle: But where little provision,
except pasture, can be procured in winter, every farm of this
description should be lightly stocked. _

Yet it appears, from the Agricultural Reports of the High:
lands and Hebrides, that the pernicious practice of overstocking
almost every farm, with every species of live stock, generally pre-
vails.

The number of horses kept for labour, is uniformly one-third
more than is requisite for that purpose. This is, indeed, partly
owing to the diminutive size of the animals used, and partly to
their want of docility, or not being properly trained. A num-
ber of these stubborn animals is frequently yoked in one plough.

Dr Walker, in his posthumous work, remarks, that ¢ the num-
ber of horses upon every Highland farm, is by far too great:
They are so numerous, because they are inefficient. They are
inefficient, because they have neither stature, nor a supply of
food, to render them useful. In many places, they are reared for
the market, and sent in droves to the South. In this case, it may
be proper and profitable to keep a considerable number. But, in
general, 6, 8, or 10, are kept on the smaller farms, for the pur-
poses of agriculture alone. *

The number of idle men servants, kept in the Highlands and

1
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Mebrides, is also a dead weight on every farmter. This is the na.
tural consequence of employing too many horses. Dr Walker
observes, “ That more than double the number of horses and
men servants are employed in the north of Scotland, on a farm
of the same description dnd extent, than in the south. In the
former, a tenant who pays only 5L Sterling of yearly rent may
be found with six labouring horses. On a farm of 20/ may be
found twelve or fourteen men and women servants. .In short,
there are few farms in the North Highlands but might be mana.
ged, and equally well cultivated, with one-third of the number
of servants. In some cases, one-half of horses and men mighs
serve the purpose.” This, however, is partly. occasioned by the
climate. The long. continued frosts, or storm, gives them but a
short time to plough. It is the climate hexe that occasions this,
It is unnecessary to add, that such a number of horses and ser-
yauts, utterly idle the greatest part of the year; must be a great
obstacle to all improvement. . B _
. The number of cattle of every kind which are kept on these
farms; is equally adverse to.every improvement, either of .the.
stock or soil. The, proportion between the rent and stock of
such farms, is a sufficient proof that they are overstocked. Dr
Walker mentions a case in point. “ A farm in Kintail was found
to have on it 40 milch cows, which, with their young stock, from
a calf to a four-year old, made about 120 head of cattle; besides
80 ewes and 40 goats, which, with their young, were about 250
and 10 borses. Yet this farm, though it contained arable land
more than sufficient to supply all the family, besides this stock,
was rented only at fwenty pounds a year.”

VI. Distance from Manures, and neglect of such ds they have at
hand, is andther great Obstacle to the Improvement of the High-
lands and Hebrides.

. Of all manures, lime is one of the most eflicacious and lasting.
And wherever it abounds, and is properly used, %mement m

" the quality of the soil may be seen. Indeed, without this spe-
cies of manure, the richest counties of Scotland must have re-
ined in a comparatively unproductive state.

. Yet this invaluable manure is almost inaccessible to the inha-
bitants of the Highlands and Western Isles ; at least, the ex-

of the article, and of carriage to such a distance, either

Ky sea or land, is so great, that few landlords, and still fewer te-
nants, can afford to give their lands a sufficient liming. _

_ It is true, and it is fortunate for these districts, that limestone
abounds in many parishes. But, want of coal to burn it, is a
great obstacle to the improvement of land, by the use of this
manure. Happily, in some pariéhes, peat has been used as a fuel

YOL. IT, ¢
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for this parpose, with great success. And lime, burnt with pest,
furnishes a far richer manure, than when coal is used as.a fuel.
But the neglect of those manures, which are at hand, is ano-
ther cbstacle to improvement. Even the dung raised by their
cattle is utterly neglected, and allowed to lye as a useless waste,
over a great part of the Highlands and Hebrides. But, in place
of being considered as of any value, it is regarded as a nuisance;
and, in some cases, it is actually thrown into the nearest brook,
in time of a flood,. that it may be washed away.
" Hitherto we have considered the Highlands and Hebrides
chiefly as a pastoral district. But, in many parishes in both,
corn is raised. Considering these parts as capable of greater cul.
tivation, there are many obstacles to improvement peculiar to
these districts.

VII. Want of Proper Implements of Husbandry is & great bar
‘ , to Improvement. :

. Over a great part of the Highlands and Hebrides, the imple-
ments of husbandry are very defective. In some places they
are as simple and inefficient, as those which were used in the
remotest ages, when husbandry was first introduced into these

egions.

sI‘l:e Highland plough is a very simple and feeble instrument;
its whole length is about 4 feet 7 inches. Like that of the anci.
ents, it has only one stilt or handle; the mouldboard is fixed to
it by two leather straps ; the coulter and sock are bound toge.
ther at the point with a ring of iron. Four horses are yoked to
this instrument, abreast, by thongs of leather. The driver, with
the reins fixed to a cross-stick, walks backward before the horses;
and to drive them forward, he strikes them on the face. The

loughman walks alongside of the plough, directing it with one
gand by the stilt, and another man follows with a spade, to lay
down the turf that is torn up. '

The Reestle is another rude instrament used in the Hebrides.
It is rendered necessary on account of the imperfection of their
plough. It is similar in shape to that instrument, with a beam
and one stilt. It has no sock, but only a single iron coulter, of
the size and shape of a reaping book, but stronger; and it is
drawn by one horse, driven by one man, while another directs it
by the stilt. The object of this operation, is merely to open a
passage for the plough, which follows after, by cutting the twist-
ed roots of the weeds, with which the land is infested.” With-
out this previous operation, their feeble plough would be ob-
structed.

The Harrows used in the Highlands are, if possible, still more
imperfect than their plough. Some are like hay-rakes, and are

.
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managed by the hand ; others aré drawn by horses, but all have
wooden teeth or tines. Of course they are so light and feebley
that they scarcely cover the seed, even in a soil which is free and
frequently ploughed. But they have no effect in breaking and
pulverizing the soil in such lands as have lain in lea for any time,
especially as they are ploughed so imperfectly.

Their carts and cars are equally imperfect, as the implements.
named above. For the most part, carts, or wheel carriages of -
any kind, are unknown. All their corn and crop of every kind,
and all their manure and materials for building, are transported
from place to place on horseback, or on sledges.

It is true that, in general, the roads are sa bad, that no wheel
carriage could be used; but this is not the case universally.
On the contrary, in many parts of the Highlands and Western
Isles, excellent level roads are naturally formed. Especially in
the flat levels and Islands, sitch as South-Uist, North-Uist, and
Benbecula ; yet few or no carts have ever been used. This is
a great obstacle to the improvement of these districts. More
horses, and men; and labour must be employed, than would o-
therwise be necessary. And more expense must be thrown away
in conveying their crops and manure and other materials, such
as kelp, from place to place yearly, than would purchase wheel
tarriages for these purpeses:

VIIL. The Rotation of Crops raised in the Highlands and Hebri:
des, and the neglect of Green Crops in general, is a great obstas
tle to Improvement.

. The rotation pursued over the greatest part of these districts;
is perhaps the most ruinous that could be devised. On their in<
ﬁemand,‘ in general, they raise continual crops of grain with.
out any respite.  Alternate crops of bear and oats, without in<
termission; are cultivated on the same field. Sometimes two
erops of the former, and four of the latter, in succession, form
the produce of infreld land: ‘ ‘

Four, or even five crops of oats, are raised on the outfield
fand, and then it is allowed to rest for three years: After thisy

the samie rotation is resemed.
. ¥X. Natural Obstacles to the Improvenient of thise Dz'mim.'.’
. Somé of thesé are insurountable. Others may be obviatedy
though not entirely removed: The insulated sitdation-—the bois.
terous climate—the rongh and rugged sarface—the dangerous
ferries—the distance from markets—and the inaccessible nature
of these distriets, are of the first description; for they may:all
be considered as obstacles to improvement, almost, or aitogetkd
fosurmountable. Ce2 . :

, C
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There are others which may be obviated in part, though not
entirely removed. The want of regular posts and packet boats
—the scarcity of wood-—the® want of artizans of every descrip.
tion—the irruptions of the sea, and overflowings of rivers—the
wvant of shelter of every description for cattle and cover—and
the desolations occasioned by sand-drift, are all natural and pow-
erful obstacles to the improvement of these districts, which ne-
ver can be wholly removed; yet they may all be partially ob.
viated. .

Such are the leading obstacles to improvement whieh are lo-
cal, and almost peculiar to the Highlands and Hebrides. It now
remains to point out

The Means of Removing these Obstacles.

Some of them it is true, can hardly be surmounted 3 but if
the landlord, the tenant and the Legislature, were to combine
their united efforts; several of thhem might be altogether remov-
ed, and most of them may be partly remedied, It is indeed in
the power of the landlord alone, to remove some of them ; others
may be remedied by the tenant ; but it would require the addi-
tional aid and interference of the Legislature to obviate or res
move entirely some of them, or even to'alleviate others.

I. The landlord has it in his powet. to, remove many of the ob,
stacles above mentioned. : ’

L. Subletting of Land he has it in his power to prevent. And
this practice ought in every case to be abolished ; excepting,
perhaps, in those districts where the proprietors do not reside. In
each of these, one or more tenants of superior rank and talents,
should be placed to act as a Justice of the Peace, and a sensible
farmer should act as a factor, in absence of the landlord. Of
course he may pdssess a large farm.  But if he be allowed to sub-
set any part of it, a lease ought to be granted for a limited time
to every possessor. In general, all persons, except the labourers
attached to farms, ought to hold their lands immediately from
the proprietor. . '

2. Leuses ought to be granted to every fenant, great ot small,
im order to encourage him to improve his possession. Per-
haps in no case ought these leases to be less than 15 or 20 years;
and expressed in language so plain, that every tenant may fuilyun.
derstand them. 'The proprietor ought also to specify the improve-
ments that ought to be attempted, as well as encourage those
Dy an addition to his lease, of proportioned to the exertions he
has made, and the expense he has incurred.

8. All run-rig, township, or joint possessions of every kind,
ought immediately, and for ever, to be abolished ; and the bound-
aries of every farm should be defined; and the arable part ought,
as far'as is possible, to be enclosed. If the tenant be employed
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Much has already been done in this way by the liberal and en-
Jightened landiords of the Highlands and Hebrides. Isla, Gigha, -
‘Collonsay, and Coll, and many parts of Mull, Ulva, and Sk;‘e,
bear testimony to this. And the successors and tenants of Mr
Campbell of Shawfield, Mr M*Neil of Collonsay, and Mr M*Neil
of Gigha, and of many other proprietors, will long feel the be-

. nefit of their exertions, after they are laid in the dust. In many
of the remotest districts of the Highlands, similar examples have
been exhibited with similar success ; yet much remains to be done
before these districts can be improved. * -

II. But much may also be done by the tenants themselves,
and many obstacles to improvement may be removed by their
c:;?lrations, especially when combined with those of their land.
10 o *

* 1. The lateness of their harvests is one of the greatest-evils
complained of in the Highlands and Hebrides. Indeed this evil
is more felt there than in any other district in 8cotland ; for, a-
bout the time of the gutumnal equinox, more violent winds pre-
vail, and more rains fall, than in the Lowlands.

Yet this evil may be partly removed by the ienant; as it is
owing in a great measure to his late sowing. A preposterous
rule is generally followed by most tenants in these districts, never
to begin to plough till Old Candlemas, nor to sow till after the 20th
March. In some places no grain is sown till after the beginning
of April. Even oats and ryc are delayed till the end of that
month, and sometimes to the middle of May. And bear is sel-
dom sown till the end of that month; yet, when the season is
favourable it is sometimes reaped in August. This is a proof that
the late harvest is not owing to the soil. - It is partly to be a-
scribed to the climate, and partly tp the tenants delaying to plough
and sow sooner, or not procuring the earliest kinds ot seed.

" That it is in their power, and that it would be their intefest,
to perform both these operations four, five, or even six weeks
sooner, Dr Walker asserts. He says that their arable lands are
in many places low and nearly on a level with the sea: that theic
soil is every where of a sharp and forward nature: that, though
drenched with rain, a few dry days in February and March pre-
pare it for the harrow. o
* He points out the obyious advantages that must he the conse-
quence of sowing a month earlier than is commonly done, that
the harvest would be early in proportion, and the grain more
plump ; and to proye this, he states that, in the year 1787, a field
of common barley, after being sadly demolished by the weather,
was only reaped on the 16th November: but that it was not
sown till the 26th of May. And he adds, that in the immediate
peighbourhood, another and a better farmer had a hearty crop of
Lincolnshire barley (a much later grain) in his bara-yard on the
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25th of October. All this advantage was owing ‘to his having
Aown it on the 8th of Murch. .

In short, there appears to be no doubt, that.over the Higha
lands and Hebrides, harvest may become a month earlier than
it generally is, by early. labour, early kind of corn, and early
sowing. .

2. The quality of the grain raised in the Highlands and He.
brides, might be greatly improved by the exertions of the te.
nantry. By the same means, the quantity might also be great-
ly increased.

All agree, that the grain raised in these districts, is greatly
inferior in quality to that of any other in Scotland. The aver-
age quantity of meal which oats yield per boll, may be stated as
follows. Ia general, from 10 to 16 pecks per boll over the rest
of Scotland ; and in the best cultivated counties, from 12 to 18.
‘Whereas the same quantity of oats, in the Highlands and He-
brides, owing to the bad kind of seed used, viz the grey oats,
on an average, yields only from 4 to 6 pecks of meal.

The guantity of grain produced per acre, is still more deficient.
Much of the arable land, says Dr Walker, in thenorthern parts
of Argyleshire, the western parts of Inverness and Ross.shire,
and in most of the Islands, when sown with grey oats, (by far
the most commonly sown of any grain), affords oaly an increase
of three to ome. The usual produce of rye, is four seeds: And

" that of bear is under five, and seldom exceeds eight seeds. There
are fertile islands, such as Isla, South Ulist, and others, which
are more productive, yielding tea to fifteen, and even twenty or
twenty-five seeds, of this grain. But this remarkable increase is
-only in those spots which are cultivated with the spade, plentiful-
ly supplied with sea-ware as 2 manure, and sown- very thin.

This great inferiority in the quality and quantity of grain,
however, is not owing to the sterility of the sail, or inhospitable
nature of the climate of these districts. It is chiefly to be ascrib-
-ed to the inattention of the tenants, to the kind of grain which

they caltivate—to the quality of the seed they sow—and to the

" zotation of crops which they raise.

1. The kind of grain, especially of oats, which is generally
cultivated, is the very worst and least productive. Qver the

t part of the Highlands and Hebsides, Grey oats alone ase
<cultivated ; whereas if easly Blainslie, or Black, or, still more,
if Tartarian oats were intrcduced, the increase might be doubled,
and the quality of the grain increased in the same proportion.
1a some of the low.lying, warm, and sheltered spots, Fiiesland
oats woald be still mr.re productive, Perhaps, however, tle

Tartarian oat is most generaliy adapted to these districte. It
grows luxuriantly even in 2 stormy climate. [t yields a great

snczease both of coin and straw.  As the eas or panicle hangs al)
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- It was by a similar plan;, that potatoes were first introduced in.
to the Hebrides. The inhabitants were as ignorant of the use of
this plant, and as much averse to the cultivation of it, as they
now are of the value of turnip.. But the Laird of Clanronald,
in the year 1743, first introduced potatoes from Ireland. With
all the solicitude of a parent, he assembled his tenants together,
as soon as he arrived with his-cargo. He pointed out and ex-
plained to them the mode of cultivating such a crop. But, with
one consent, they rcfused to accept of, or to plant this valuable
root. By an exertion of that authority, which the chief of a
clan could exercise, he compelled them to make the attempt.
But after the crop was Taised in autumn, some of the tenants
brought it to their landlord’s gate, saying, that he might indeed
compel them :to plant such toolish roots, but they should not
be forced to eat them. In a short time, however, they saw
their error; and the potatoe was found to be, and is still called,
the Poor men’s boll, ‘28 a proof of the high estimation in which
it is held. :

It is by similar-exertions, and such an example, that turnips and
other green crops can be introduced or cultivated with success in
the Highlands and Hebrides.

By cultivating it, much sandy land might be reclaimed—most
of their infield land would:be cleaned and enriched—green food
might be provided in winter for their stock—the breed, both of
black cattle and sheep, might be greatly improved in size and va-
lue—more dung would be raised—morc cattle reared—and the
land would become more productive of grain—while many thou-
sands of cattle might be saved from disease and want, and abso-
lute starvation in winter.

There are many other species of green crops, of equal value,
and some even better adapted for the soil and climate of the
Hebrides and Highlands, than common-“turnip. The Swedish
turnip, (ruta baga), is in particular to be recommended, as
onc of the hardiest roots that is known. It subsists during the
severity of winter, and serves as green food, after the turnip de-
«cays in spring. Even after it springs afresh, its root remains firm
and fit for use, which is not the case with turnip. Of course,
both the young shoots, and the old root, serve as food during the
critical months of April and May, when winter fodder is gene-
rally goue, and when the grass in the fields has scarcely sprung.

In short, if the tenant were properly instructed, and encour-
aged by his landlord, to extend the culture of every species of
green crop, and intreduce them in a proper course of rotation,
the soil of the Hebrides and Highlands would by this means be
rendered far more prolific of food for man and beast.

But cattle, not corn, are the staple commodity, and the chief
production of these districts. To improve the breed, and in-
crease the stock of cattle, is also in the power of the tenant, espe-
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cially if aided by the exertions of the landlord. The former,
by taking care never to overstock bis farm; and the latter, by in-
treducing new, or improving the old st,ock of cattle, might, by
their united exertions, accomplish this great end.

On this subject, many judicious hints are suggested in the re-

rinted Report of the Hecbrides. The following are quoted as.
Elghly deserving of the attention, both of the tenants, and land-
ed proprietors, of these islands.

¢ 1. Both landlord and tenants should consult competent
judges, in order to fix on the sorts, numbers, and proportions of
Jive stock which they ought to allot to their farms. The perni-
cious, but too common practice of overstocking the land, ought
to be carefully avoided ; and every encouragement for improving
the breed and manageumient of his stock, should be afforded to
the tenant.

« 9. The size of cattle and horscs ougat not to be forced all
at once beyond the abilities of the smaller tenants, and the powers
of the pasture to maintain them. Proprietors, and gentlemen
farmers, ought to commence the introduction of enlarged and
improved breeds. They should gradualiy rear flocks of Cheviot
and Spanish sheep on their pastures, before they recommnend them
to their tenants and dependants.

¢ 8. The farmer should discriminate between the pastures ad-
apted to different sorts of live stock, at the various scasons of
the year; and act accordingly. It is preposterous to keep cows,
horses, and sheep, on the same pastures, in every sort of wea-
ther, all the year round. Yet this is often done in many of the
Western Isles.

¢ 4. Attention ought to be paid to the difference between pu-
tures fit for breeding, and those adapted to fattening of cattle,
Each of these should be carefully applied to its appropriate use,
and not pastured promiscuously.

« 5. The best breeds of black cattle which the Highlands and
Hebrides produce, should be carefully reared aig propngated,
without mixture and adulteration, by any foreign breeds.

¢ 6. In rearing calves, hay tea should be gencmlly used; cnd
care should be taken not to stint the young cattle of provender ;
but, on the contrary, as much green food and hay ought to be
provided as possible, while they are young, and in & growing
state.

¢ 7. The Gearran, or true Highland and Hebridian breed of
horses, should be retained. DBut every effort should be made to
improve that breed. With this view, stallions of the preatest
size, and most beautiful form, and mares of the finest figure,

rht to be selected for this purpose. By this means, the native
borses of the Hebrides might be reared and improved to such s
pitch, that they might be fit for the plough, the cart, or the
saddle ; and, by being thus improved, one third of the number
:mght be sufficient for all these purposcs,
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. # 8. On the Mainland, or Highlands, perhaps a larger breed
of horses ought to be intreduced. Stallions, therefore, ought to
be procured by the proprietors from the South, and allowed to
cover gratis, or-at an easy rate, over all their property. Many
landlords of the Hebrides have already shown such s patriotic
spirit ; and perhaps none more than Mr Campbell of Shawfeld,
The Island of Isla will, of course, soon abound with horses of a
different, though not inferior breed, to any in Scotland.

¢ 9. The utmost care ought to be taken to improve the quali-
ty, and extend the quantity of meadows fit for hay. Flooding
them in spring might accomplish the one, and draining morasses
might serve the other purpese. Many meadows might be flood»
ed at a very trifling expense, by which the erop might be great-
ly increased in quantity as well as quality; and many merasses
and mosses might, at a small sum, be converted into meadow
lands, by first draining, and then flooding them. *’

But more ample and accurate information on this subject may
be found in Dr Walker’s posthumous work, so often quoted. To
that the reader is referred. - S

“While so much may be accomplished by the united exertions
of the landlord and tenant, .

III. Thke Legislature ought also to co-operate.

Indeed, without this powerful aid, many of the greatest obstar
cles to the improvernent of these distriets never will be complete-
1y obviated.

Of all the obstacles to the improvement of pastoral districts,
such as the Highlands and Hebrides,

1. The Duty on Sakt is one of the greatest. Yet neither the
Jandlerd, nor tenant, ner botk united, can remove it. The Le-
gislature alone can give relief from such a burden. -

There can be no doubt, that this duty operates as a powerful
obstacle to the agricultural interests of Britain at large.. For, if
it were removed, salt might be used as a powerful manure, espe-
cially in those districts at a distance from lime. It might be
used with advantage, mixed with the food of cattle; and it would
operate as a powerful preventive, too, of many of those diseases
8o fatal to live stock.

But while the operation of this duty is felt, over the whole
kingdom, as a bar to improvement, it is still more severely felt,
‘and sometimes absolutely ruinous, to the remote regions of the
‘Highlands and Hebrides. Cattle, and not corn, are the natural
produce of these districts. For this produce they have no mar-
ket at hand. In most cases, they must be driven a hundred, or
sometimes two hundred miles. And what adds tenfold to this ca-
lamity is, that this market often fails; so that the tenant is under
the dire necessity of driving his cattle home again, and to return
Pcnnyless, with his stock greatly reduced in value. Nay, to con.
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sutmmate his ruin, he has nothing to pay his rent, nor any pro-
vender to support this superabundant stock through the winter.

Whereas, if the duty on salt were removed, all these ruinous
tonsequences might bave been prevented. For, in such a stag-
-nation of the market, the grazier might cause his cattle to be
killed, in place of being carried home to starve ; and, when salt-
.ed.and barrelled up for the market, they might either be pre-
served, or sold off. for ready cash.. :

Besides, as many cattle, even in these Northern districts, are
.found in good order for the butcher, in place of selling these off
.to the graziers of the South, they might be killed and salted near
the spot where they were fed, and barrelled up for the market.
The saving to the feeder, in such cases, including the offal,
.which-might be useful to his family, may be safely stated at much
more than 20 per cent.

2. The landholders ought to establish villages, and the Legis-
lature sheuld encourage the inhabitants of the Highlands and
-Hebrides to settle in them. There are many advantages that ac-
crue to the public frorh such establishments ; and they are in many
respects preferable to large and populous cities. The health of
the inhabitants of any country is better secured, when they are
scattered over the face of it in villages, than when cooped up in
large cities—an amicable intercourse is kept up between husband-
men and manufacturers, by a mutual interchange of kind offices
—the operative class of the community, too, are in less danger
of entering into cabals and combinations—living is generally cheap-
er, and house rents much lower in villages thaw in cities—above
all; the interests of agriculture;, and the improvement of the
-country; may be thus more generally promoted—and emigration
may, in a great measure, be prevented from the Highlands and
‘Hebrides, especially if’ employmens were found for the inbabi~
tants, ., ' . .

As a proof that this great end may be accomplished, many of
the manufacturers.in Glasgow aud Paisley have employed weavers
at the distance of thirty, forty, and fifty miles; and, not many
years ago, a considerable part of the linen manufacture of Edin-
burgh was executed by wcavers in the county of Inverness. K
villages were established over a great part of the Highlands, and
especially alung the sca-shores and banks of the Caledonian and
Crinan canals; and if small branches of our manufactures were
thus spread over the country, in place of being altogether limit-
ed to one or two populous cities or counties, all the above advan-
tages might be attained ; and it becomes the Legislature to give
every possible encouragement to such a plan.

3. Fisheries, if also encouraged, would furnish employment to
the inhabitants of such villages, and would promote agriculture
m their neighbourhood. To point out the precise situations for
such cstablishments, is not necessary hiceve to dwell on.  Suflice
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it to say, that the mouths of all the rivers, the banks of the lakes;
and the creeks along the sea-shores of the Highlands and He.
brides, are peculiarly adapted for this purpose. Oban, Tober-
‘mory, Fort-William, Arisaig, &c. have been pointed out by some
‘of the agricultural Reports. . And in Knox’s Tour, and Dr Wal-
‘ker’s History of the Hebrides, and the Essays of Dr Rennie,
‘Kilsyth, and General Dirom of Mount-Annan, many excellent
hints may he found on this subject.

It is true, thut the inhabitants of these districts are generally
unable to purchase the apparatus requisite for Fisheries. The
1andholders, too, may be unwilling to aid them, or embark in
-such a business. On these dccounts, the Legislature ought to
interfere. If a few boats, and nets, and barrels, and a sufficient
quantity of salt, were furnished at the expense of Government;
the interest might be paid in fish annually by the settlers ; and,
if successful, they might be enabled ultimately to refund the ca-
pital ; if not, the sum would be sunk to good purpose ; and ex-

riments might be made,"and fisheries established, sufficient to
indemnify the public for such an outlay. If but one new fishing
station were discovered, and one village to succeed where none
‘existed before, this would be an ample remuneration.

It may be said that these new scttlers would be utterly igno-
‘rant of the secrets of the art of fishing, especially in the deep
eea, and still more ignorant of the best mode of curing fish, when
caught. But the cure of this evil is obvious and easy. Govern-
ment ought to call in the aid of the most skilful fishers along the
‘coast of Holland. By every encouragement in their power, they
ought to invite these men to settle on the coast of Scotland, and
the British shores. By this means, that most useful and essen-
tial branch might be transferred from the Continent to our coasts.
If but ten meén of capital and skill in that branch were to be
settled in different stations along eur coasts, they might com-
mence and carry on a national undertaking, which would enrich
themselves, and add to the national resources of Britain; one
which might ultimately be of incalculable benefit.

4. Packet-Boats ought to be established by Government.
These ought to ply weekly, or more frequently, as need requir-
ed, between the different stations along the coasts of Scotland,
and the great market towns, and likewise between them and the
chief islands of the Hebrides ; especially where villages and fish-
‘eries were established and encouraged. The want of these is
felt as a grievous evil, and great obstacle to improvement, in
‘every branch of political cconomy. And that want cannot be
supplied by the landlords, far less by the inhabitants of these dis-
tricts. Yet there is no doubt that if Government were once to
establish such communications, all the inhabitants of all ranks
would rejoice to encourage, and even contribute, liberaliy, to
keep them up. ' :
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5. Schools ought to be encouraged by the authority of Governe
ment, wherever such establishments are formed. Such institu-
tions, indeed, ought neither to be formed nor supported solely by
Government. Every landlord, every tenant, and every society
or class of the community ought to concur in such a measure.
And there can be no doubt ef such concurrence, if a plan were -
once digested for this purpose. It is truly gratifying to every
feeling heart, to hear that a plan is already in agitation, of esta-
blishing itinerary teachers over the Highlands and Mebrides.
Such a plan claims the protection and powerful aid of the High«
land and Bible Society, and even of the Legislature itself.

6. Sand drifd is an evil peculiar to the Highlands and Hebrides.
And when we see the National Institute of France making such
vast exertions to remove such a fatal and destructive calamity,
surely it becomes the Government of Britain to exert itself in
such a cause.

The Pinus maritimus was discovered by two of the Members

“of the National Institute. It is the only tree that flourishes on
moving sands; and the coasts of Bourdeaux, formerly sterile in
themsélves, and destructive to the neighbouriiood, by sand-drift,
are already partly covered with this plant.

Many of the Gramina may serve a similar purpose. Sea-bent,
sea lime-grass, sea canary-grass, spear.leaved ovache, spurry,
sea bugles, sea bird-weed, salt-wort, sea knot-grass, Galloway
fescue, and many others, might be cultivated on blowing sands,
to cover the surface with a green sod, and prevent its drifting,
And Government ought to encourage every experiment for this
purpose. The proprieters and tenants would in this case follow
the example, wherever they saw it crowned with success.
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CONCLUSION:

Aprenpix, No. 1.

N - P B . Y
Porrricar MAXIMS, REGARDING THE IMPORTANCE oF
AGRICULTURE, AND THE MEANS OF PROMOTING
1Ts IMPROVEMENT.

ﬁy Siz JoBN SiNcLAIR.

1. No nation will prosper Iong, unless it can be provided wnﬁ
food ;—in sufficient abundance, exporting any unnecessary surplus;
—at reasonable rates, but so as fully to repay the ex of
cultivation ;—and, where the extent of its territory wxf{ admit of
it, by domestic industry.

2. Where provisions are scarce and dear, ind the ¢ taxes, whe-
ther direct, or indirect, are high, the pressure must be doubly
felt by the great body of the people ; nor can they afford to pay,
without severe retrenchments, what otherwise they might fur.
nish, without difficulty, to the public treasury. If cheapness,
however, is the result of the importation of foreign corn, and not
of domestic mdustry, the treasures of the country are exhausted.
in the promotion of foreign agriculture ; and the cultivation of
the soil at home, the proper basis of national prosperity, is fa-
tally and inevitably discouraged.

3. The more the population of a country increases, it is the
more necessary for its- government to consider, what means are
the most likely to be effectual ; 1. To augment the produce of
the land already in cultivation, by the establishment of improved
systems of husbandry ; and, 2. To encourage the cultivation and
improvement of any ban:en soil.

4. Neither the old cultivated land, however, can be rendered
more productive than formerly, nor can new soil be brought in-
to cultivation, unless the Legislature removes every obstacle to
improvement, and encourages, by every means in its power, a-
gricultural indastry ; nor unless the farmers are possessed of
skill, capital, and spirit, to carry on their operations.

5. In no department, is Bacon’s celebrated maxim more true,
{ Knowledge is Power), than in regard to agnculture Hence no
farmer can be accounted skilful in his profession, who does not






416 ConcLusioN. APPENBIXy Ne. 1.
An Account of the Reat Valur of Corn, Grain, Meal and Flour,

tmported into Great Britain’ from Foteign Parts, in each yeary
Jrom 1792 to 1811, both inclusive.

: Real Value of Foreign
YEARS. Corn, &c. I'mponeg
1792 - - - - L. 856,095
1793 - < - « 2,021,993
1794 - - - - 1,768,811 |
1795 - - - - 1,461,622
1796 - - - - 4,487,116
1797 - « - - 1,455,722
1798 - - - - | 1,569,757 ]
1799 - <« - - | 1,765,840
1800 - - - - | 8,755,995
1801 - - - - 10,149,098
1802 - - - . 2,165,794 |
1803 - - - - 1,164,592
1804 - - - - 1,855,338 |

| 1805 - - - - 8,154,831 [

- 1806 - - - - 1,106,540 |
1807 - - - - 1,878,521
1808 - .- - - 336,460

. 1809 - . . - 2,705,496

1810 - - . - 7,077,865
1811 - - - - 1,092,804

Total 20 years, | L. 57,420,285

Above one-half of this amount was probably paid for in spe.
¢ie, 4 targe proportiomr of which, it is said, found its way to
France, &nd enabled it to carry on the war, which otherwise it
might have been under the necessity of abandoning. These are
¢ircumstances the more to be lamented, because there never could
have been any occasion, to have sent any considerable part of
that immense treasure to foreign, and tohostife nations, had ade-
quate encouragement been given to agricultural exertion, within
our own tetritory. Indeed, had a General Bill of Enclosure pess-
ed when it was originally proposed, it would have saved by far
the largest proportion of the fifty-seven millions we have paid,
during the last twenty years, for foreign grain; which has been
productive of such injurious conseguences to the prosperity of
this country.

September 1812,
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joint-stock company, in shares of 50!. each, or 20,000 shares
in all, for the purpose of promoting the improvement of the
country. :

.: That the management of the concern be confided to a presi
dent, five vice-presidents, and twelve directors, a3 is usual in
similar cases. . . , ]

That where any improvement is to be carried on, the company
shall be authorized, under such restrictions as nray be thought
advisable, to lend to the proprietors of landed estates a sum of
‘money for improving the same. .

~ That the proprietor shall pay, for such money, a certain in-
terest of 4 per cent., and also one half of any profit to be deriv-
ed from the improvement beyond 4 per cent. ; and that the same
shall be a real burden upon the property, in the nature of a rent
¢harge. oo :

That in' the case of plantations, ne annual interest shall be
paid, but that, at the end of thirty years, such plantations
shall be valued ; and either one half of the value thereof shall be
paid to the Society, or one half of the plantation shall be allotted
to the same, to be either cut down, or preserved, as the com-
pany shall think most advisable. '

Y. Profit to the Proprictors of Land.

The terms above proposed for borrowing money, ave abund-
antly favourable to the landed proprietor ; bécause, 1. The rate
of interest he is bound to pay, namely, 4 per cent., is certainly
moderate. 2. The additional interest depends upon the success
of the improvement ; and the more he pays to the Society, the
more he puts into his own pocket. 3. The principal can never
be demanded ; so that he need never entertain any apprehensions
on that account. In some cases, both parties might be inclined,
that the money borrowed shall bear, in perpetuity, an interest
of 6 per cent.; which, in this case, might be legalized by Par.
liament. :

. IL. Profit to the Society.

. Tt must be a great satisfaction to any company, to promote
such improvements as are likely to take place, under the auspi
‘ces.of such an institution as the one now proposed, more espe-
cially when it will be accompanied’ with’ such profit as may be
expected in the present instance. The payment of 4 per cent,
is fixed.on the most undoubted security; and, if the money is
Taid out to advantage, the additional income to be received must
‘be very considerable. .Where waste lands are improved on a
_ proper system, the profit on the money expended ought to be at
" the rate of from 8 to 10 per cent.; in which case, the company
would receive above 6 per cent. for the money advanced. Where
the improvement is carried on by irrigation, or by draining, the
profit is still greater, often from 15 to 20 per cent.; and in the
- ¢ase of plantations, the advantage would be very considerable,

0
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.oxceeding the value of the sum laid out, with compo_:und interest '
at the rate of 6 per cent.

IIL Profit to the Public.

There is no institution that could be better entitled te publie
support. By increasing the capital, as might be necessary,
{ which might easily be dene in time of peace, when money is.
cheap and abundant), every acre in the kingdom would either.
become covered with wood, or loaded with agricultural produc-
tions ; and all that floating capital, which might otherwise remain
either unemployed at home, or might be sent to foreign coun-,
tries from the difficulty of placing it out to advantage, woul
thus be laid out in premoting our domestic improvement, an
rendering the whole kingdom one .uninterrupted scene of indus-
#ry and cultivation.

London, 10th April, 1806,

»

‘ConcrusioN. Arp. No. 3.
HinTs REGARDING THE CoRN Laws.

! By Siz Joaw SiNcram.

. Arten all that has been written on the subject of the Corn
fLaws, the real question at issue may be brought within a very
moderate compass. ‘

1. The first object must be, * To procure an independent sup-
Ply ;7 for a nation ought not to trust to its enemies, or those
who may become so, for the means of its subsistence. Much
have we suffered by following a different system. Within the
short period of twenty years, we have exported little short of
sixty millions Sterling for grain ; ¢ exhausting, for articles that
might bave been raised at home, our metallic currency ; stimu-
lating the agriculture of hostile nations, and swelling their finan.
cial resources, for our destruction.” Whereas if the lands, now
in culture, had been rendered more productive, and the waste
lands of the kingdom had been :improved, a large proportion of
that immense treasure might have been retained at home. But
the fact is, that it is ‘impossible to increase the produce of the
Jands already in cultivation, or to improve our wastes, but at &
great ezpense. Hence arises the necessity of high prices. The
produce of our fertile lands, which can be cultivated at a mode- .
rate expense, would not feed one half of our population, The
more barren lands cannot be cultivated at the same rate. It
would be perfectly unequitable, however, to permit the produce
.of the barren lands of this country, more especially in untavour-
able seasons, to be put in compétition with the produce of the

Jertile fields of other countries.

"~ 2. The next objectis, “ To have grain at a steady price,»

B
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which, under the judicious regulations of a former system, was
the case for almost a century. Nothing can be more ruinous,
more especially to the middling and lower classes of the commu-
nity, than great fluctuations in price. They are unable in that
case to apportion their expenditure to their income. When grain
is uncommonly cheap, manufacturers are apt to give up regular
Tabour, and to devote a considerable portion of their time to
idleness and extravagance, greatly to their own injury, and to
the loss of their employers. On the other hand, when the prices
rise, their misery is extreme. But when, by judicious regula-
tions, the price is steady, it is their own fault if their situation is
not uniformly comfortable. - .

" 8. The third object is, *“ To give domestio a decided preference
over foreign industry.” The manufacturing and commercial in-
terests violently contend for this principle, when it suits their
own interest; but oppose it, with equal violence, when they
think it is not for their advantage. For instance, they say,
¢ Prohibit the exportation of British wool ; give a decided prefer-
¢ ence to British shipping ; lay duties upon all foreign mannfactures,
as woollens, cottons, sif/cs, linens, china, &c. Secure to us the mo-
nopoly of the home market for every article we can produce ; but
whilst we receive these advantages, let the importation of forei
corn be encouraged, without regarding the effect it may have 0:5;:
¢ ‘industry of the British farmer.” But is this just and equit-
able? If any peculiar encouragement should be given, either
to the agricultural or manufacturing classes of the community,
the preference ought assuredly to be given to the former, who are
in a manner fixed to the soil, whereas the latter may abandon it
whenever they think it for their advantage, and settle in other
countries. Let no peculiar advantage, however, be given to
either; only let the same principle, of reciprocal preference, be
enforced in both cases.

4. The landed interest are also entitled to be indemnified, for
the losses they have sustained, in supporting the manufacturing
and commercial classes. The immense load of natienal debt,
‘and the heavy taxes thence originating, have in a great degree
proceeded from an anxiety to promote commerce, and to pro.
cure markets for our manufacturing industry. How many mil-
lions has it not cost the landed interest, to establish distant co-
lonies, and to maintain fleets and armies for their defence, chief- °
1y for the purposes of trade, and the consumption of our manu-
factures? But though the landed interest have suffered so es-
sentially by these means, it is contended, that they are notto.
receive any indemnification for those losses. Their incomes are
to remain stationary, whilst they are to be loaded with all the es-
penses of commercial wayfare.

5. In a prosperous country, the value of money, as the medi-
m of exchange, is perpetually diminishing. The price of la-
our, and of every article of consumption, rises accordingly ;

oA & & &
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MR NarsmiTh has recently transmitted the following commus
nication, being the < ' :

SEQUEL oF HIs EXPERIMENTAL INQUIRY INTO THE NATURE
oF PeaT-Moss.

(See No. 2. of Chapter XI. page 2. of this Volume.)

WHEN the few experiments of 1812, already recorded, werq
ended, the four flower-pots were deposited in a lumber garret
till the return of spring. o

On the 16tk of February 1813, after the contents of all the
four were sufficiently moistened, three sound grains of wheat
were planted on each, and they were placed in the inside of a
window, in a room where a fire was kept, and regularly watered.
On the 6th of March a plant appeared on No. 3. ; and on the §th
there were two on it, and one on each of the other three.

When walking along the lower side of the peat-moss first de-
scribed in the former part of this Inquiry, some fragments were
observed which had been lifted from the bottom; and having
been exposed to the weather through the winter, the anuual
growths had separated from one another, nane of which exceed-
ed the tenth of an inch in thickness.

March 13th. A part qof this having been thoroughly dried,
4 ounces were burnt, and yiclded }th of an ounce, or +4th of
the whole, of ashes or pure earth. * By this it appears, that the
vegetable matter is continually dissolving, though slowly, and is
carried away in the water draining from the moss: For, accord-
ing to Mr Naismith’s experiments in Prize Essay, pure moss, at
the surface, yielded only +}=d part of its weight in ashes: In
the former part of this Inquiry, the dry moss submitted to com-
bustion yielded tisth part of its weight in ashes, at two fcet be-
low the surfuce; and at five feet Jower in the moss, the propor-
tion of ashes was to the last as 5 to 4, or something less than
sth of the burnt peat ; and here the proportion of ashes in the
bottom peat is Y5tli; so that in the course of ages more than gths
of the vegetable matter is dissolved, and washed away in water.
'Whether the residue be soluble in the same menstruum, does not
appear to be known ; but it is probably very difficult of solution.

March 19th. All the flower-pots were sunk in the earth, in
the open air, and left to take the weather as'it came. At the
same timé, a part of the bottom moss, after it had been well
bruised, was put into another flower-pot; and there bcing now
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three plants on each of the pots No. 1. and 8, and only two on
No. 2, the two last sprung plants on the fermer were carefully
_'tlizken up, and planted on the new flower-pot, which was marked

No. 5.

‘May 24th. The plants on No. 1, 2, 3, 4, seemed to be neat-
ly as thriving as they would have been on any other soil. Those
on No. l. were the most vigorous, having the most numerous
and broadest leaves; those on No. 2. were the most forward,
but the shoots and leaves less numerous and narrower than thoee
of No. 1. and 3. ; those on No. 3. appeared not greatly infcrior
to No. 1. ; on No. 4. there were a good many shoots, but tha
leaves narrower ; the plants on No. 5. had made a very small
advance, and were much belind all the rest.  All the ‘pots were
now packed up, in order to be carried to a considerable distance,

June 10th.  After a tedious transportation, the flower-pots
were unpacked. No. 4. and 5. were broken, the contents scatter-
ed and mixed, and the plants destroyed, so that all investigation
with regard to them was over. No. 1, 2, 3, were again exposed
to the open air, and watcred when the weather was dry.

July 30th. The plants had continued to advance in growth
and the ear appeared on all of them; but those on No. 2. were
farthest advanced, having appeared twelve days before the other

plants. The others, however, exceeded in the number and

plumpness of the stalks, leaves, and ears; and the plants on

0. 1. preserved all along an evident superiority over the others.
Being threatened with an attack from the domestic fowls, the
pots were now placed in the outside of an upper wmdow, which
pufortunately faced the north-east.

Scptember 24th. The plants had been duly watered every se-
cond day, and were slowly advancing towards maturity ; but
those on No. 2. were looking dry, and seemed to be prematurely
ceasing to vegetate. As they had been excluded from sun and
air for 16 of the longest days, lately placed in an unfavourable
exposure, and the season now far advanced; it was not expected
they would become fully ripe, and the:efore they were cut down
this day, close by the surface, and weighed as follows.

oz, dr.
No. 1. had 8 full advanced stalks, from 2 grains, with '
large plump cars, and 9 later or-abortive ones, :
weighing - - - - 112

2. had 6 advanced stalks, wnth short ears and wrin-
kled grain, and one later, weighing - 012

3. had 7 advanced stalks, and 8 later ones, and
weighed © - - - 1 0

Here it must be obscrved that the plants No 1. and 8. were
reen and j JHILV, and must have weighed heavier on that account.

'lhc roots of the wheat had branched out everywhere througn ,

s
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the moss in the pots, spread around the surface, and bound it 0
fast together, that it was with difficulty it could be torn asunder.

October 14th. A few grains of the wheat of each pot having
been kept, and those of No. 1. and 3. being more full of juice
than those of No. 2., which were already shrivclled, each were
put in a separate paper, and the whole put under one cover, and
laid in a dry place, that they might become equally dry. Their
proportional weight this day was—20 grains of No. 2. were equal
10 12 of No. 1. and 13 of No. 3.

It has been observed by others, as a singularity in peat-moss,
that the reptiles which frequent cultivated land are not to be
found in it. This struck the present writer very strongly many
Yyears ago, on seeing a piece of moss turned over, which had the
appearance of a fine rich black mould, yet not a single instance
of the earth worm (lumbricus terrestris) was to be found in it,
though this reptile abounds in all fertile soils ; and even round
the edges of peat-mosses, where the land water has carried earth,
and the plough made encroachments, and mixed it with the moss,
the earth worm, and the mole in pursuit of it, is very prevalent.
As putrid vegetable matter seems evidently to be the food of
this reptile, it would appear, either that the vegetable matter in
rotten moss is not in a fit state of preparation for their food, or
that the undecomposed substance does mot afford them a suit-
able lodging. To try if the moss in the flower-pots, which had
nourished large plants, would furnish accommodatien to earth
worms, a number of small ones were gathered, and a dozen put
among the moss of each flower-pot, leaving them to stana in the
open air. In about a week after, the flower-pots were examined,
and not a single worm remained in any of them.

October 30th. The moss in one of the flower-pots having been
well dried, was reduced to charcoal, by burning in a close ves-
sel; and though the season for making experiments on vegetation
was nearly over, the flower-pots were filled with friable mould
taken from a picce of waste ground covered with grass, but had
never been known to get any manure, and a quantity of peat
<harcoal mixed with the mould of one of the pots.—On the 10tk
of November, three grains of barley were planted on each pot,
and they were placed in a warm corner of a room. The plants
came up equally on both; and as soon as they appeared, they
were placed in the inside of a window for the benefit of the Jight.
The plants made slow and equal advances for several days; after
which, the temperature being still moderate, and a fire always in
the room, those growing over the mixture of charcoal, visibly ap-
peared to be gaining the superiority, which became daily more
discernible. They continued growing slowly till about the mid-
gdle of January 1814, when the cold became so intense, that not-
withstanding every precaution, the plants languished and made.
go more progress.—January 74 ; All hope of carrying the ex.
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of itself, is a very unfit receptacle for the roots of cultivated,
plants, will be readily admitted. We have seen above, that it is
equally unfit for the accommodation of the lumbricus terrestris, -
But it is not because there is 2 mixture of moss in the ground
that this reptile shuns a place, but because the earths in which it
delights are absent : for it frequents the edges of mosses in which
land water has mixed these earths. As the soils in which the
lumbricus abounds mast are ti:e most fertile, it is probable that
such soils not only afford the greatest abundance of vegetable
food, but also give the most favourable reception to the roots of
cultivated plants. Hence it may be inferred, that a mixture of
the earths is one of the first steps in any attempt to make peat.
moss fertile. '

Cor. 4th. Lime has been represented as the universal correct-
or of the sterility of peat-moss. By its alkuline quality, it is said
to neutralize the acids, and dispose the refractory vegetable sub.
stances to putrefy., This fertilizing quality ought certainly to
have operated on the moss ir the fower-pot No.-2, where the
force of the alkali was fully applied, by builing the moss for a
long time in plenty of lime water; yet the effect was equivocal,
The plants were indeed all alung the most forward ; but as they
were the weakest, they seem to have been most sparingly neurizh.
ed, and that noutishment exhausted before they arrived at ma.
turity. In fact, those acids with which moss is said to be stored,
have not yet been detected ; or if any have been found in any
partizular moss, they are accidental, not necessary ingredients of
that substance. Caustic lime <applied to moss has a tendency to
harden it, rather than to dissolve it. Lime mixed in solid soils
is well known to be an excellent ingredient for promoting ferti-
lity. It may also be advantageously applied on moss in which
other earths have been mixed ; but aléne, it will have no such
effect. This is well illustrated in Mr Naismith’s Essay above
cited, in which an experiment is rccorded where moss was mixed
with th of lime, and no plant succeeded on it ; but when a large
proportion of poor earth was added, the mixture became very
fertile,

Cor. 5th. The great proportion of cold stagnant water which
peat-moss contains, so long as it is in its natural growing state,
1s the chief cause of its incapacity of producing land plants. It
is shown, in the first part of this Inquiry, that at an average from
the surface 7 feet down, about §ths of the whole mass is stagnant
water. Though the solid part were of the mostfertile quality,
no land plant could establish its roots in such a watery mixture,
But this great body of water, excluded from the genial influence
of the sun’s rays, by the plexus of vegetable filaments by which
it is covered, and continually rising in gelid exhalation, must
chill every plant requiring a mild temperature which it reaches,
and fpread its baneful influence over the adjacent country, affeCting
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both animal and vegetable health. In this ftate, all attempts to
cultivate the furface will be vain, The native plants may be banifh-
ed, or their growth fufpended; but nothing but aquatic herbage
can fucceed. It is therefore indifpenfably neceffary to open propet
outlets, to allow this excefs of water to drain off ; and thefe ought
to go to the deepnefs in which the water is contained in great exs
cefs. Unlefs where fprings arife in the bottom, deeper will be need-
lefs expenfe ; for towards the bottom, the fubftance being more de-
cayed and compreffed by the fuperincumbent ftrata, lies more com-
pa&, aud contains lefs water ; and that water can have lefs injurious
effe@, as being farther removed from the furface. In the mofs
which has been the fubje& of this Inquiry, the proportion of water
was Jths of the whole, at 2 feet below the furface, and Zth lefs at
§ feet lower. The water indeed efcapes very flowly through the
narrow and intricate interftices among the filaments of peat-mofs ;
but the great excefs is perpetually oozing away, and the folid fub-
ftance, by degrees fubfides, and becomes more compaét, and thus
is better adapted to undergo future operations. Nor can the with:
drawing of this cold ftagnant water difqualify the mofs for retaining
moifture for the fupport of vegetation. That water is always in &
temperature rather hurtful than nourifhing to cultivated plants : and
the power of retaining moifture fitter for the purpofe muft be com-
municated, by improving the confiftence, by keeping the furface
fevel, and by making the furrows or furfacé¢ drains ebb, and not
more numerous than neceflary, to carry away the fuperfluous raiw
water.

Cor. 6th. As a mixture of earth accelerates the decomposi-
tion of moss, and makes it capable of nourishing cultivated veges
tables,—as this effect is the greater as the proportion of earth is
larger, and comes moreé fully in contact with the moss,—it would
-appear that the general fertility of the country would be more
augmented by carrying away this substance, and preparing it as
a manure for arable lands, than by cultivating it in a body. It
has been fully evinced by the experience of many husbandmen,
in different parts of the country. that moss, fermented according®
to Lord Meadowbank’s instructions, wheo plentifully applied on
thin hard soils, has greatly ameliorated them, not only improv-
ing the contexture, but furnishing abundance of vegetable ali-
ment, and thus oecasioning plentiful crops where very sparing
ones had formerly been produced. And it is evident that this,
in a great measure, depended on the original conformation of
the moss being annihilated, and its parts separated by the fer-
mentation, so that the particles of the soil coming more imme-
diately in contact with those of the moss, quickly decomposed
them : for the unbroken lumps in the compost remain in the
ground for years unaltered ; whereas that which has been ren-
ﬁered fine friable mould disappears in a short time. There is a

great extent of poor land throughous the country, which, though
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at present very unproductive, is capable of great improvemént;
by the application of putrescent manure. But the quantity re-
quisite to the amelioration of all the poor land is not to be had.
Having recourse, therefore,; to the neighbouring peat-moss, would
be an excellent succedaneum: Large quantities of this substance
might be thrown up in long narrow heaps, in autumm, which
would moulder, and its excess of water drain away, by being
thus exposed to the weather. A great bulk of this might then
be easily carried to a considerable distance, for mapuring all the
poor arable lands in the vitinity, these lands made fertile, and
;he moss removed more advantageously than by the agency of
ater. . .

When we contemplate the vaft extent of furface which this tor.
pid and unfightly fubftance covers; much of which is in low or mo.
derate elevations, otherwife well adapted to the prodution of com
—the baneful effeéts which the chilling exhalations arifing from it
produce on the furrounding country—and the urgent demand of aa
increafing population for bread,~the general cultivation of mofs ap-
pears to be a fubje&t of very momentous public concern ; and per-
haps no branch of the improvement of the count y has a ftronger
¢laim for the fupport and patronage of the public; and it would
cértainly tend much, in the iffue, to the emolument of individualy
by whom fuch grounds are held. It muft, however, be acknow-
ledged, that peat-mofs is not the moft inviting fubje&t of cultivation:
By long negle@, the accumulations are; in many places, become e-
normous—its {pongy quality forbids the eafy application of animal
force, to facilitate cultivation——and it fhows a natural reluétanceé or,
want of propenfity to produce any of thofe vegetables cultivated
by man for his own ufe, or that of his dependent animals. This
laft pofition is ridiculed by the Reverend Dr Richardfon, (whoy
with fuch generous enthufiafm, has widely recommended the propa-
gation of fiorin (agrostis stolonifera), and pointed out peat-mofs
as an eligible foil for that plant), and who laughs at the defpon~
dency of the Scotch agriculturifts who have maintained it. But the
fa& 1s too well eftablifhed to be everturned by a farcafm. What.
éver operation may have been performed on the furface of peat-mofsy
if no mixture of a different nature be applied, it will foon return te'
its original fterile chara&ter. When the excefs of water has beew
drawn off, heath will abundantly fpring up ; when it remains un<
drained, and overflowed with water, the natural muse: and aigm,'
eriophorum scirpus and anthericum, will refume their place, and in-
creafe its bulk, Neverthele{s, mofs may be made to a certain de-
gree fertile, and frequently with advantage to the undertaker,
Much empirical inftrution has been given to this purpofe, by mea
who ‘were either totally ignorant of the fubjeét, or had formed er-.
yoneous opinions concerning it. The preceding Inquiry, imperfe&
as it is, may tend to communicate more correét notions, and lead to
% more difcriminate application of the various means recommended
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is always at hand, there are few moffer which might not be covered
with it at a moderate expenfe, "after the furface was prepared for its
reception ; and, after being fpread; it might lye for fome time to
be wathed into the mofs by the rain j and, by being thus intimately
mixed, the fertilizing effet would be greater, The ground might
then be cultivated, and be found fit for producing ufeful plants, and,
in time, by repeated culture, become more and more produ&tive.
Query 8d: Whether would it be most advantageous to accele.
rate the decompofition of the refraGory uwper strata of mofe;

or to remove them to get at what is below ? .

Answer. Though the noble example given by Lord Kames and
“Jome others, has made a valuable addition to the fertile furface of
the country, there are few calcs where that could be followed to
any confiderable extent, or with any profpeét of defraying the heavy
expenfe. As a general improvement, the agency of ‘water to ‘carry
off mofs is therefore altogether out of the question. Some notice
of the agency of fire fhall be taken in anfwer to query §th. Inthe-
mean time, the application of earth, either crude or torrefied, (and
that which is burnt or torrefied, and reduced to the state of brick.
dust, has certainly the greateft efficacy), is the only pra@icablé
eans, yet known, by which peat.mofs can be made to yield fubfift.
ence to cultivated plants, and by which it can attain a confittence
proper for the accommodation of their foots, and fapplying them
segularly with moifture. Here we have chiefly been confidering
inofs it its moft pure unalloyed Rate, that is, in the ftate moft add
verfe to fertility ; for when it contains a fufficient mrixture of the
earths, it already poflefles the principles of fertility, and may be cul:
tivated, according to citcumftances, as other foils; for either grafs
or corn 3 but particularly for the former, for which it s better ad
apted than for the annual plants ufually cultivated ; and after a few
¢rops of thefe, it would perhaps be moft prudent o put it in grafs,
and continue it fo long as the grafs fucceedéd ; and, when it failed,
to repeat earthing; liming and cropping, till it was moulded into
the confiftence of a fertile foil. Mofs could probably nevef be more
propetly employed than by laying it in permanent grafs, if it can be
iept productive in that ftate. Dr Richardfon, the great advocate
for fiorin, and perhaps the firft difcoverer of the value of that plant,
fecommends peat-mofs as an excellent foil for producing it. But
hotwithftanding his feeming confidence in the fertility og that fub-
ftance, he gives a fubftantial top-drefling of earthy compoft to' amend
it. He feems to have had great fuccefs, and profitable returns, from
the culture of this plant ; and his zeal has introduced it into Scot-
nd: but the value of it is not fo well afcertajned in this country.
By the report of Mr Miller of Dalfwinton’s culture, it appears that
thé ground on which the fiorin has been planted, has thereby yield-
. €d much more valuable returns; but the report is too generaly to
form any judgment upon it. By the prefent operations of Sir James
Steuart Denholm of Coltnefs, a fair judgment of the value of fiorin
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and with hay and turnips in winter, than what could be got from
Jean cows, whose summer pasture was coarse, and who had little -
other food, except straw in winter. A married farm servant,
who has a cow kept by his master; or an unmarried servant,
who gets three chopins of milk every day, will save nearly one-
third part of his allowance of oatmeal, or will not use above
12 pounds in a week, while he is allowed 17} English pounds,
or two pecks Scots Troy weight of oatmeal. And if he get two
Scotch pints of milk, all made into milk porridge, he will sel-
dom use more than one half, or 8iths avoirdupois pounds of
meal. Even when at hard work, 10} pounds of meal will, with
the above quantity of milk, fully support him. -

As a proportion of butcher meat is used in all towns, and in-
deed in most villages, this, along with potatoes and other ve.
getables, is a great saving of meal. But in Scotland, in general,
it is the additional quantity of ‘milk, which both contains much
palatable and wholesome nourishment, and enables the married
farm-servant or day-labourer, with a few bolls of potatoes, to sub-
sist himself, his wife, and two er three young children, without
using any more meal than 2} lib. per day, or 17} lib. weekly..

In order to ascertain how much meal could be saved by using
a greater or less proportion of milk, the writer of this paper. de-
sired his housekeeper to give his servants, for one day, nothing
but milk porridge, made very thin with oatmeal, and boiled from
20 minutes to half an hour. The result was, that three men,
twvo boys, and two women, with nine'pints and three mutchkins
Aberdeen measure (which is 105 cubic inches to the pint}, or
9714th cubic inches, (a trifle more than thrée English wine gal-
jons), and only six pounds avoirdupois of catmeal, were abund-
antly supported for 24 hours, or with breakfast, dinner, and
per. The following day, with half the quantity of milk, the same
persons required 11} pounds of oatmeal, partly in porridge, and
partly in bread. This, at a time -when oatmeal is high priced,
would deserve attention ; and by making little cheese, amr using
a great proportion’ of milk, the inhabitants of the country pa-
rishes of Scotland, might be supported very well in a calamitous
season. . ‘

The usual allowance for a married farm-servant is, as above
mentioned, 17} English, or 16 Scots troy of oatmeal, with ei-
ther a cow, or a weckly sum for sap or liquids. Where he uses
bat little milk, he requires 14 lib. weekly, or two pounds avoir-
dupois per day; where he has a moderate quantity of milk, he
will consume 12 pounds of oatmeal ; and where he has abundance
of milk, and lives chiefly upon thin porridge or brose, half his
allowance will serve him. :

A Scots acre of oats will, at an average, raise as much oats
{after deducting the seed corn) as will yield 6} bolls, or 104
pecks, at 87th %nglish pounds per peck, being the common ag-

-
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ple of Scotland, it is unnecessary to compare .its produce pe
acre with that of oatmeal. It not only requires fallowing anj
manuring at a great expense, but often fails in the Northern
counties ; and can be raised only on good soil, or in land that is
in good order : And when we compare flour with oatmeal, we
must remember, that, though a finer grain, wheat is only sum
dried, and contains as much moistare in the shape of flour, as
oatmeal does in banmnocks or hard cakes; and therefore, that
83 1ib. in a peck of oatmeal, would make 12 pounds of loaf
bread, when baked with yeast. _

In general, however, an acre of land, at an average, either
in barley or oats, after deducting seed, will support a labourer,
with his wife and two young children, if they have milk and ve-
getables, for twelve months. If the land be dunged, or in high
order, it will do so for eighteen months ; but an acre of wheat,
from its being manured and in good order, will support double
the number ; and an acre of potatoes, from its manure and
hoeing, will support four times as many persons (always de-
ducting seed) as an acre of oats or barley. .

Jn towns and in villages where butcher meat is used, it is a
question of prudence, in what proportion flour-bréad, oat-meal,
bear-meal and potatoes, are used with milk or with meat; as it
depends entirely on their comparative prices.

On the whole, milk and vegetables, with 2 small proportion
of meal, or adimal food, are very economicil, and sufficiently
nourishing in the Highland districts, where there is Iess hard la-
bour than in the Lowlands. *Butin the more improved coun-
ties, where farm-labour is severe, and casried on the year round
‘with steady exertion, mote solid foed is necessary for the support
of the labourai, '
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which certain privileges are granted to them as a Banking Com--
any,. aloglg( with the Bank of England, Bank of Scotland, and
gloyal Bank. .

By their original charter in 1746, the capital of the Company
was 100,000/. By another royal charter in 1806, it was increas.
ed to 200,000Z. ; and by their charter in 1813, it is now 500,000/..

Besides their head office at Edinburgh, the Company have long.
had establishments in the principal towns in Scotland. In 1808,
theyhad branches in the following towns, viz. Leith, Cupar, Dun-
fermline, Montrose, Inverness, Forres, Elgin, Glasgow, Dum-
fries, Hawick, Jedburgh, Dunse, Dunbar, Newton-Stewart, and
Perth, which are all specified in the 48th of the King, cap. 149.;.
and they, have since established branches at Dundee, Stranraer,.
and Tain. )

The business of the Company is now confined tq dealing in bills-
of exchange, giving cash credits, and receiving %eposi:s of mo-
ney, for which they in general allow 4 per cent. interest. In all
their payments, they circulate their bank-notes, payable on‘de.
mand. They also remit to London, a share of the public reves
nue of Scotland, along with the other banks.—But as their bu-
siness, on the whole, is carried on in the same manner as that of.
the other two chartered banks, it seems unnecessary to give a
more particular description of it, in-this place. ’

The partners of the Company, in terms of their charters, elect
annually, on the first Monday in Margh, a Governor; Deputy-
Governor, and five Directors : At present the officers of the Com--
pany consist of a Manager and Secretary, two Accountants, and:
28 Clerks ; besides their agents and clerks in the country.

The Company’s stock sells at the rate of 212/, per cent..

FINIS

D, Willison, printer, Edinburgln
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Apricots, list of, for use in succession, as furnished from his Grace the Duke
of Buccleugh’s garden at Dalkeith, i. 434.—List of different varieties chiefly
cultivated in Scotland, nearly in the order of ripening, 446.

Argyleshire, observations on the situation, features, proprietors, and prevalent
names, cultivation, crops, and live-stock of, i. 47.—Particulars respecting
the varieties of live-stock reared in, their number and value, ii. 175.—Table
iHustrative of the number of horses, cattle and sheep in, 186.

Articles in the manufacture of which timber is ehiefly employed, remarks on
the state of, in Scotland, ii. 290. ’ ’

Ayrshire, observations on the situation, features, proprietors, and prevalent
names, cultivation, crops, and live-stock of, i. 25.—Particulars respecting
the varieties of live stock reared in, their numbers and value, ii. 163.—Table
illustrative of the number of horses, cattle and sheep in, 186,

B.

Banffshire, observations on the situation, features, proprietors, and prevalent
names, cultivation, crops, and live-stock of, i. 43.—Particulars respecting
the varieties of live-stock reared in, their number and value, ii. 172.—Table
of the number of horses, cattle, and sheep.in, 186.

Bank of Scotland, abstract view of the constitution and objects of, ii. 341,—
- British Linen Company, 439.

Barley, account of the seed and produce of, on a Scotch acre, and the value
on a farm in the county of Clackmannan, i. 374.

Benefit Societies, on the advantages resulting from, their tendency to promete
good conduct among the lower orders of society, ii. 385.—Regulations of
the United Society of Farmers and Craftsmen of Castletown, in the county
of Caithness, 386.—Article 1. Admission of members, ib.—~2. Times of
meeting, 387.—3. Election and duty of office-bearers, ib.—4. Collections,
388.—5. Fund, ib.—6. Box, ib,—7. Benefit, 389.—8. No Benefits, ib—9,
Fines, 390.—10. Of the society in general, 391.

Bent-Moss, observations on its cultivation, and the best rotation of crop adapt-
ed for, ii. 54.

Berwickshire, observations on the situation, features, proprietors, and prevalent
names, cultivation, crops, and live-stock of, i. 12.—Particular enumeration
of the varieties of live-stock reared in, their numbers and value, ii. 155.—
Table of horses, cattle, and sheep in, 185,

Bridges, properties essential to, when well formed of wood, iron, or stone,
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ii. 547.—Qf Wood, the formation and objects of, 348.—~Iron, on the inven,
tion and erection of, 350.—Stone, particulars respecting, ib. )

British statutes regarding planting, i. 493.

Buildings, as ted with agriculture, account of the different materials
generally used in forming the walls, roofs, and flooriug of, in the different
districts of Scotland, i, 257.—Covering the roofs, 262.—Forming floors, &«

268.—On the situation and eonstruction of cattages, 271.—Specification and
"estimates for cottages, such as are usually erected in East Lothian and the
other arable districts in Scotland, 273.—Of arched roofs, 274.—Oa impros-
ed plans of Cottages, 276.—Explanation of. plan for a farm-house and of-
fices adapted to a farm of 500 acres of arable land, 277.——Description and
estimate of cottages with paper roofs, 279.—Description of the smaller sarts
of farm-houses and offices in Scotland, 280.—Of the means of improving
water for the use of farmers and cottagers, 285.—Of the expense of building
a farm-house and offices according to the most approved plans in the arable
districts of Scotland, 286.—Specification and detailed estimate of a farm-
house, ib.—Specification and estimates of the farm-offices, 289.— Additional
hints regarding the construction of farm-hoyses and offices, 291.

Burdens affecting ‘the ‘leaseholder enumerated, with considerations as to their
. effect on agricultural industry, h. 276.—Tmuon, ib.—Tythes, ib.—Ad-
striction to xmlls 277. o

C. .

Caithness-shire, observations on the situation, features, proprietors, and preva-
lent names, cultivation, crops, and live stock of, i. 53.—Particulars respect-
ing the varieties of live-stock reared in, their number and value, ii. 177. 186.

Caledonian Horticultural Society, notice respecting, i. 162.

Calico-printing, account of the extent to which carried in Scotland, ii. 280.—

" Dyeing, 282.—Bleaching, ib.

Capital necessary for carrying on farming operations, i. p. 545.—Estimate of
the sum required to stock a farm of 500 acres Scotch, or 380 English acres
of clay land, ib.

Carse of Gowrie Orchards, table illustrative of, their extent, the general cha-

" racter of their soil, and the prices which the fruit brought annually, from
1809 to 1813, i. 457.

Carts, remarks on the want of, as a great bar to the progress of cultivation,
and every other imprevement, i. 351.—On the improved construction of, 359,

Cascrom, an instrument made use of in the Hebrides for cultivating the land,
i. 351 '

Central division of Scotland, enumeration of counties comprehended in, re-
marks on their different situations, general features, proprietors, and most
prevalent names, cultivation, crops, and live-stock of, i. 51. 38.—Particulars
respecting the varieties of live-stock reared in each county, their numbers
and value, ii. 166. 170.—Table of horses, cattle, and sheep in each, 186.

Cherries, list of, for use in succession, as generally furnished from his Grace
the Duke of Buccleugh’s garden at Dalkeith, i. 434.—Dtﬂerent varieties
chiefly cultivated in Scotland, 415.
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Qlackmannanshire flars, statement of, with progressive averages of twenty, ten,
and seven years, ii. 353. 584. See Fiars.

Clergy, on the method of constituting a provision for, i. 222.

Climate of Scotland, particular circumstances with regard to the variety of
phenomena observable in, delineated, i. 121.—in the several counties, ‘as di-
vided into three great zones or belts, ib.—1. The west coast from the south,
122.—2. The middle zone, including the midland counties, 125.—3. The
eastern coast, 127.

———— Table of the elevation of various places above the level of the sea with
respect to their effect on, arranged according to the alphabetical order of the_
counties, i. 128,

Results of meteorological tables relating to, i. 131.—1. Of the barome-

ter, ib.—2. Of the thermometer, 132.—5. Rain, with regard to the quantity

that falls annually in the different districts, 134.—4. Winds, the exn'eme

variableness of, both in force and direction of blowing, 140.

remarks on the probable influence of atmospheric electrical phenomena

on the state of the weather, i. 142,

of the effects of, on animals and vegetables, i 144.

~———— dependence of the periods of seed-time and harvest on the varying
condition of the , i 146.—1. In the southern region, 147.—2. The
middle region, 148.—3. The northern region, 149.—The Hebrides, and the
Orkney and Shetland Isles; 150.

probable conjectures from the suggestions of ancient authors as to the
state of, in former times, ib.

Clydesdale Orchards, table illustrative of, the number of acres either of arable
land or of steep banks contained in them, snd the prices at which the crops
were sold in different years, from 1808 to 1812, i. 454.

Coal, lime, and marble, additional particulars respecting, as connected wily
the subject of manufactures, ii. 302.

Combs and spoons, observations on the manufacture of, ii. 301.

Commerce, &c. Comparatiye views of, at different periods, showing the pro-
gressive improvemeants in the conducting of, il. 240.—Tables illustrative of
the subject, 242.

Composite Manure, on the importance of, towards ameliorating the soil, ii. 105,
—on the means of bringing into a soluble state with the least possible waste,
109.

Copper, lead, tin, brass, and silver, &c. On the mining and manufacture of,
in Scotland, ii. 288.

Corn- Laws, hints connected with the real question respecting, ii. 419.

——— Stacks, remarks on the utility of raising on pillars, &c. i. 579.—Statement
of the expense, 381.—Comparative statement of the advantages, 382,

Cottage gardens, directions for the culture of, i. 426.

observations on the state of, in the Carse of Gowrie, i. 428.

Cottages, on the situations best adapted for the construction of, i 271.

e——-— specification and estimates for such as are usually erected in East Lo-
thian, and the cther arablf'districts, with plates, 273.
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Cottages, on the constructing of arched roofs for, with plat;, and estimate of
the expense, i. 274. '

~ on improved plans of, with plate, and estimate of the-expense, i. 276.

description and estimate of, with paper roofs, &c. i. 279.

Cotton-mills, sketch of the economy of one of twenty-horse power, ii. 317.

——— manufactures, additional particulars regarding, ii. 318.

+—— notes omitted in section on Cotton, ii. 327.

Counties of Scotland, description of, accordmg to the agncultuml districts into
which they ate respectively divided, i. 10. 65.

— particulars with regard to the various phenomena of climate observed

in, as comprebended under three great zones or belts, with remarks on its

effects on animals and vegetables, the periods of seed-time and harvest, &c.

i. 121.  See Climate.

particulars respecting the varieties of the agricultural live-stock of,
their numbers and value, ii. 153—186.

Cromarty, and Ross-shire, observations on the situation, features, proprietors
and prevalent names, cultivation, crops, and live-stock of, i. 50, 51.—Parti-
culars respecting the varieties of live-stock reared in, their number and
value, ii. 176—186. '

Culinary salt, on the method of manufacturing, ii. 299.

Currants, list of different kinds cultivated, i. 448.—on the cultivation of, and
soil in which they produce most fruit, and best quality, 449.—Black, 450.—
The Dutch whjte, and the red, ib,

D.

Dams, wears, &c. On the best method of constructing, for the purposes of
irrigation, ii. 150.

Decayed organized bodies, on the importance of, applicd as manure, for the
purpose of ameliorating the soil, with remarks on the success which has at-
tended these applications, ii. 77.—On the principles of their formation, dis~
solution, &e. 99.

Debt, observations on the method of executing land securities for, i. 211.—0f
the voluntary security, ib.—Of the involuntary security, 213,

Directions for the culture of cottage gardens, i. 426. :

Districts into -which Scotland generally is or may be divided, their number,
counties included in, how situate, their extent, general features, proprietors,
and most prevalent names, proportion in cultivation, crops, live-stock, &c.
i. 10.—1. The arable district, ib.—2. The southern, or pastoral division, 19.
—3. The south-west Lowlands, or manufacturing division, 25.—4. The
central division, 31.—5. The nerth-east Lowlands, 39.—6. The west High-
lands, 47.—7. The north Highlands, 50.—8. The Ebudes, Hebrides, or
‘Westera Islands, 54.—9. The Northern Islands, 58.—General view of the
whole, 65.

- particular account of the varietics, numbers, and value of the live~

stock reared in the different counties, ii, 153.—Table of horses, cattle, ang

gheep, in each, 186.

.-
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Divisions of Scotland, particulars respecting.—1. Political, i. 1.—~2. Military,
3.—3. Financial, 4.—4. Miscellaneous, 7.—Ecclesiastical, ib.

Draining, observations on the importance of, as the first operation towards the
improvement of flow-moss, ii. 15.

Dumbartonshire, observations on the situation, features, proprietors, and preva-
lent names, cultivation, crops, and live-stock of, i. 29.—Particular account of
the varieties of live-stock reared in, their numbers and value, ii. 166—186.

Dumfries-shire, observations on the situation, features, proprietors, and preva-
lent names, cultivation, crops, and live-stock of, i. 21.—Particular account
of the varieties of live-stock reared in, their numbers and value, ii, 158—186.

E.

Early Potatoes, report to the Highland Society respecting, i. 419.

Kast Lothian, or Haddingtonshire, observations on the situation, features, pro-
prietors, and prevalent names, cultivation, crops, and live-stock of, i. 14.—
Particular enumeration of the varieties of live-stock reared in, their numbers
and value, ii. 155. 185,

Ebudes, Hebrides, or Western Islands, their extent, situation, general fea- -
tures, proprietors, and most prevalent names, cultivation, crops, and live-
stock, i. 54—Enumeration and leading features of the principal ones stated,
92.—Particulars respecting the varieties of live-stock reared in, their num-
bers and value, ii. 178—186.

e oObstacles to improvement which are local and chiefly limited to, ii. 393.

Ecclesiastical Divisions of Scotland, enumeration of synods comprehended in,
i1 ‘

Elgin and Nairnshire, observations on the situation, features; proprietors, and.
prevalent names, cultivation, crops, and live-stock of, i. 44, 45.—Particu-
lars respecting the varieties of live-stock reared in, their number and value,
il. 172-—186.

Embankments, essential importance of a thorough knowledge of the construct-
ing of, in a general system of improvement, ii. 151.

Ezxplanation of plates connected with Chap. IX. on Gardens, &c. i. 463.

of plates ted with Chap. X1I. on Irrigation, ii. 136.

Ezports and imports of Scotland, table illustrative of the extent of, at different
periods, ii. 242.

Extent of waste land, and table illustrative of the state of, ii. 1, 2.

Extracts from a paper read before the States of Sweden, in a gencral diet held
at Stockholm in 1746 and 1747, entitled the Dutch Gold Mine, ii. 544."

F.

Farm-dung, on the importance of as a principal article in ihe preparing of
composite manure for ameliorating the soil, ii. 103,

Farmers, a more particular account of their character in the different countics,
i. 300. '

Farm-house and offices, explanation of the plan of one adapted to a farm of 500
acres of arable land, with engraving, i. 277.—Description of the smaller sorts
of, 280.—Of the expense of building, according to the most approved plans in



$ INDEX TO A‘#m:nfi

the arable districts, with plates, specifications, and estimatés; i. 286.~Addi~
tional hints regarding the construction of, 291.

Farming, on the expenses and profit of, i. 335.<—1. Statemerit of the prod.ce,
rent and expense, of cultivating a farm in East Lothian, ib.—2. Of the ex-
pense of cultivating arable land in Scotland, 337. '

on capital necessary for carrying on the operations of, i. 343.

ZFarms, on the relative advantages of great and small, i. 295.

consequence of attention in the size of, to théir profitable occupation,
ii. 272.

Fiars of Clackmannanshire, with progressive averages of twenty, ten, and seven
years, ii. 355.—Wheat, ib.—Carsc barley, 357.—Dryfield barley, 361.—
Carse oats, 365.—Dryfield oats, 569.—Meal, 373.—Peas, 377.—Malt, 381.

Fields, remarks on circumstances on which the size and shape of, ought prin.
cipally to depend, i. 361.—1. Esxtent of the farm, ib.—2. The nature of the
soil and subsoil, 362.—3. The rotation to be adopted, 363.—4. Stock on the
farms, ib.—5. Water, 364.—6. Roads, ib.—7. Elevation of the ground, ib.
—8. Pasturage, ib.-—9. Climate, 365.—Obscrvations on a square form, ib.
—on oblong form, ib.—necessary attention as to unfformity of soil in regu-
Tating the size of, 366.—additional remarks regarding the size and shape of,
stated, 368.

Fifeshire, observations on the situation, features, proprietors, and prevalent
names, cultivation, crops, and live-stock of, i. 31.—Particular account of the
varieties of live-stock reared in, their numbers and value, ii. 166—186.

Figs, list of, for use in succession, as furnished from his Grace the Duke of
Buccleugh’s garden at Dalkeith, i. 455.—List of different varieties chiefly
cultivated in Scotland, 448.

Financial divisions of Scotland particularly described, i. 4.

Firths and inlets of the sea, remarks on the benefits of, i. 177.

Fisherics, account of those that have attracted the most atiention in Scotland,
ii. 234.—Salmon fishing, ib.—Herring, 235.

Floated Meadows, remarks as to the formation of, ii. 130.— Description of plates
illustrative of the process of floating, 136.

Flood-hatches, sluices, &c. On the best methed of constructing, for the pur-
poses of irrigation, ii. 130.

Flooding, as one of the most expeditious and least expensive methods of re-
claiming waste lands, ii. 17.—1. Evidences of the salutary cffects of, 18.—
2. The plan to be adopted in reclaiming waste lands by, 20.--3. The man-
ner in which water operates in reclaiming waste lands, 22.—4. All kinds of
water are not cqually fit for this purpose, 25.—5. On the power of improving
the quality of water for this purpose, 26.—6. Season fittest for, 28.—7
Warping mosses and waste lands, 51.—Cautions and directions to be ob-
served in, 36.—Conclusion, 37.

Flooring of agricultural buildings, on the different materials used for that pur-
pose, i. £68. & 291.

Flowers, notices concerning the taste for, so prevalent among the operative

manufacturers at Paisley, with an account of the Florist Society instituted
tlere, i. 429 .
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Subdivisions of, enumerated, with observations on the leading features of
each, i. 81—I121.~Particulars respecting the live-stock reared in, their num-
bers and value, ii. 175.—Table of horses, cattle, and sheep in, 186.

Highlands asnd Islands of Scotland, on these obstacles o improvement which are
local, and chiefly limited to, ii. 393.—1. The tenure of land in, ib.—2. Stipula-
tions in leases, servitudes, and casualties peculiar to, 396.—3. Want of proper
accommodation for their cattle, 397.—4. The want or scarcity of winter food
for, 398.—5. Overstocking their farms, ib.—6. Distance from manures, and
negleet of such as they have at hand, 399.—7. Want of proper implements
of husbandry, 400.—8. The rotation of crops raised in, and the neglect of
green crops in general, 401.—9. Natural cbstacles to the improvement of
these districts, ib.—On the means of removing them, &c. 402.

Hill-moss, or moor-soil, observations on its cultivation, and the best rotation of

" crop adapted for, ii. 54. :

Hints regarding the real question of the corn-laws, ii. 419.

Hothouses, observations on the improvement of, &e. i. 452.—Double trellis

- frame, ib.—Triple meridian, 453.—Furnaces, ib.

Husbandry, general observations on implements of, and an acceunt of the
principal ones formerly made use of in Scotland, i. 348.

aecount of James Small’s improvements on instruments of, i. 352.

L

JTmplements of Husbandry, general observations on, and an account of the prin-

- cipal ones formerly made use of in Scotland, i. 348.—Plough made use of in

the Hebrides, 350.—The ristle, or sickle plough, ib~~The Cascrom, 351.—

- Harrows,. ib.—Carts, ib.—Account of James Small’s improvements in mak-
ing, 352.

Imports and exports of Scotland, state of, at different periods, ii. 242.

Inguiry concerning the origin and nature of peat-moss, ii. 2.

TFnverness-shire, observations on the situation, features, proprietors, and preva-
lent names, cultivation, crops, and live-stock of, i. 48.—Particulars respect-
ing the varieties of live-stock reared in, their number and value, ii. 175—186.

Iron manufacture, on the great extent to which carried in Scotland, ii. 286.
—1. In lock and hinge making.—2. Card making,—3. Tinsmiths.—4. Gun
making and cutlery, 287,

Irrigation, on the necessary preparations for the purpose of, ii. 130.—Wears,
dams, and flood-hatches or sluices, ib.~—~On the formation of floated mea-
dows, ib.

deseription of the plates illustrative of different methods of conduct-
. ing the process of|, ii. 136. —General directions for regulating the principles
of, 146.—~Remarks on the best method of conducting the practice of, 147.

K.

Kincardineshire, or the Mearns, observations on the sitnation, features, pro-
prietors, and prevalent names, cultivation, crops, and live-stock of, i. 39.—
Particulars respecting the varieties of live-stock reared-in, their number and
value, ii, 170—186.
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Kinross and Clackmannanshire, observations on the situation, features, pro-
prietors, and prevalent names, cultivation, crops, and live-stock of, i. 32—5.
—Particular account of the varieties of live-stock reared in, their number
and value, ii, 167—186. .

L.

Lanarkskire, or Clydesdale, observations on the situation, features, proprietors,
and prevalent names, cultivation, crops, and live-stock of, i. 27.—Particular
account of the varieties of live-stock reared in, their numbers and ~alue,
ii, 165—186.

ZLand, remarks on the manner of becoming a security for debt, i. 211.—Either
voluntary, ib. or involuntary, 213.—On the value of, as a means of politi-
cal influence, 227.—Question respecting the utility of keeping in old turf
or permanent pasture, Hlustrated and discussed, 397.

on the extent of, waste and cultivated, in Scotland, with table, illustra-
tive of the state of, ii. 1, 2—On the improvement of, by the removal of moss,
38.—with an account of a machine invented for facilitating the process, 49,
—On the various modes of holding possession of property in, as affecting
agriculture, i. 229. ii. 252—On the holding of, upon temporary tenure.—
Of lease, as alienable or personal—under restriction or free management—
burdens, i. 237. ii. 260.—The tenures of lcases a matter of primary import-
ance to agriculture, ib.—Prescribed rules for the management of, i. 246.
ii. 269.--Consequence of a proper size of farms to their profitable occupation,
i. 249. ii. 272.--On the injurious consequences of a legal protection of ver-
min to agricultural industry, i. 251. ii. 274.—Burdens affecting the lease-
holder, considerations in regard to their effect on agricultural industry, i 252
ii. 276.—On the obstacles to the improvement of, in the Highlands and Islands
of Scotland, 393.—Observations on the means of removing these obstacles,
402.

ZLanded Property, on the state of, the tenures under which held, and the title-
deeds by which originally given out, i. 187.—2. On the power and means of
the disposal of,, if not held under the fetters of an entail, 198.—On the power
of disposal by settlement, 206.

On the various modes of holding possession of, as affecting

agriculture, i. 229. ii. 252.—By the division of commons, i 230, ii. 253.—

By holding, in runridge, i. 231. ii. 254.—By enclosures, i. 232. ii. 255.—

By straighting of marches, ib.— By winter herding, ib.—By unlimited pow-

er of entail, i. 233. ii. 256.— By mortmain, i. 236. ii. 259.

of holding upon temporary tenure.—Of lease as alienable or
personal—under restriction or free management—burdens, i. 257. ii. 260~
Prescribed rules of management, i. 246. ii. 269.

Land rights, observations on the state of, in Scotland, i. 186.—1. Of the state
of landed property, the tenures under which it is held, and the title-deeds
by which it is originally given out, 187.—Of the power and means of
disposal of by sale, if not held under the fetters of entail, 198.--Of the
power of disposal of, by settlement, 206.—Of land as security for debt,
211.—Of leasehold property, 216.~~Of the provision for the clergy and
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themppartofthepoor,i.zez.—ot'hnduc mcmofpolidcdmﬂuum,
227.—~Conclusion, 228.

Larch tree, pinus lariz, Lin. uecountoﬁhemouremnrhbh in Scotland, i. 485.
Observations on the introduction of, into Scotland, 498.—Trials respecting
the timber of, ib.—On tanning with the bark of, 501.

Lea, remarks on ploughing up of, i 385.

Lease, on a method of executing, so as to constitute a title to land, i. 221.

Leaseholders, on the injurious consequences of a legal protection of vermin to,
i. 251, ii. 274.—Considerations on the burdens affecting, i. 253. ii. 276.

Leasehold property, interest of, in the advancement of agriculture, i. 216.—1. In
relation to agriculture, 217.--2. As a title to land, 221.

Leases, observations on the uses of, in Scotland, i. 309.—Elucidations of the
nature of the leasehold tenuve, 312.—On the covenants generally necessary
in, 324.—Copy lease of a farm adapted to these conditions, 328.—the tenures
of, a primary matter of importgnce to agricultural improvement, ii. 260.

Jegal divisions of Scotland subdivided, i. 1.

Linen, comparative view of quantities of, manufactured in Scotland for sale, at

" different periods, ii. 242.—Cloth, general abstract of the quantity and csti-
mated value of, stamped, from the year ending 1st November 1728, to the
year ending 1st November 1812, both inclusive, 315.

List of table apples, pears, and other tree fruits for use, in succession, from
July to July again, as generally furnished from his Grace the Duke of Buc-
cleugh’s garden at Dalkeith, i. 455.—Of the different varieties chiefly culti-
vated in Scotland, 435.—Of the pnnclpal sorts cultivated in Clydesdale, 454.
—In the Carse of Gowrie, 457.

Live-stock, on the various kinds, numbers, and value of, in the different coun-
ties of Scotland, ii. 155.—~Roxburghshire, ib. 185.—Berwickshire. 155. ib.
—~East Lothian, or Haddingtonshire, ib.—~Mid Lothian, or Edinburghshire,
156. ib.—~West Lothian, or Linlithgowshire, 157. ib.—Peebles-shire, or
Tweeddale, 157—186.—Selkirkshire, 158, ib.—Dumfries-shire, ib.—Gallo-
way, &c. 162. ib.—~Ayrshire, 163. ib.—Renfrewshire, 164. ib.—Lanark, or
Clydesdale, 165, ib ~Dumbartonshire, 166. ib.— Fifeshire, ib.—Kinross, and
Clackmannanshire, 167. ib —Stirlingshire, 1G8. ib.— Perthshire, ib.—Angus
or Forfarshire, 169. ib.—Kincardineshire, or the Mearns, 170. ib.—Aber-
deenshire, 171. ib.—Banffshire, 172. ib.—Elgin, or Morayshire, &c. ih.—
Argyleshire, 175, ib.—Inverness-shire, ib.—Cromarty, and Ross-shire, 176. ib.
—Sutherlandshire, and Cmt.hness-shu‘e, 171. ib. —'l’he Westem and Northern
Islands, &c. 178. lb.

M.

Malting, brewing, and distilling, or the manufacture of grain, consisting of

" several separate branches, ii. 295.

Manufactures and commerce, comparative views of, at different periods, showing
the progressive improvements in the conducting of, ii. 240.

Manures, or substances applied for preserving or augmenting the fertility of the
soil, ii. 61.—1. Of the soil in general, and of what composed, its functior
&c. 63.—2. Of the various substances applicd for the amelioration of the soi}
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in Scotland, and the success which hasattended these applications, ii. 70.—3.
Classes to which the various substances employed as manures properly belong,
their properties and effects, 86.—4. Concluding observatiens, 114.—Plan for
ascertaining the effects of the different sorts, in promoting vegetation, 124.

Meadows, remarks on different species of plants in, and list of, i. 385.—Weeds,
389.—On the formation of floated, ii. 130.—Description of plates illustrative
of the practice of floating, 136.

Meteorological Tables, results of observations on with respect to.—1. The baro-
meter, i. 131.—2. Thermometer, 152.—3. Rain, 134.—4. Winds, 140.

Mid Lothian, or Edinburghshire, observations on the situation, features, pro-
prietors, and prevalent names, cultivation, crops, and live-stock of, i. 15.—
Particular enumeration of the varieties of live-stock reared im, and their
value, ii. 156—185.

Military divisions of Scotland, particulars respecting, i. 3.

Minerals and fossils of Scotland, particular account of, i. 154.~1. Of the more
valuable minerals, ib.—2. Of the scarcer, 156.—3. Precious stones and gems,
15%.

Mineral Waters of Scotland, particulars respecting those of greatest celebrity,
i. 184,

Mines, on the present state and abundance of, in Scotland, ii. 233.

Moss, peat, inquiry concerning the origin axd nature of, ii. 2—Flow, on the
draining of, 15.

—— the improvement of land by means of its removal, or floating off, ii.
38.—1. Account ef the process on the moss of Kippen, 40.—~2. On the -
moss of Kincardine, 42.—On the invention of a machine for facilitating the
process, 49,

—— the best method of cultivating, and the proper rotation of crops adapte
ed for, ii. 53.—1. Hill, or moor-soil, 54.—2. Bent, ib.—3. Flow, 56.—4. Mis-
cellaneous observations on the culture of, 59. '

BMosses, and waste lands, on the warping of, ii. 31.—1. The manner of warp-
ing described, ib.—2. The season fittest for warping, 32.—3. The benefits
derived from warping, 33.—Situations and soils suited for, ib.

N.

Natural Meadows, vremarks on the different plants in, and list of, i 385.—
Weeds, 389.

Nectarines, list of, for use in succession, from July to July again, as generslly
furnished from his Grace the Duke of Buccleugh’s garden at Dalkeith,
1. 434.—List of such. as are found to d best in Scotland, 447.

North East Lowlands, enumeration of counties consisting of, remarks on their
situations, general features, proprietors, and most prevalent names, cultiva-
tion, crops, and live-stock, i. 390—46.—Particulars respecting the differeng
varieties of live-stock rcared in, their numbers and value, ii. 170~=175.~
Table of horses, cattle, and sheep in, 186.

Northern Islands, particulars respecting, i. 58.—ii. 178. See Qrkney and Sket-
land. ’ .
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North Highlands, counties consisting of, remarks on their situstions, general
features, proprietors, and most prevalent names, cultivation, crops, and live-
stock of, i. 50—54.—Particulars respécting the different varieties of live-stock
reared in each county, their number and value, ii. 176-8.—~Table of horses,
cattle, and sheep in, 186.

Notices concerning the taste for flowers prevalent among the oporative manu-
facturers at Paisley, with an account of the Florist Society instituted there,
i. 422, ’

0.

Oats, account of the seed and produce of, on a Scotch acre, and the value on a
farm in the county of Clackmannan, i. 376.

Observations on the cottage gardens in the Carse of Gowrie, i. 428.

on the improvement of hot-houses, &c. i. 452—Double trellis
frame, ib.—Triple meridian, 453.—Furnaces, ib.

Obstacles to improvement which are chiefly limited to the Highlands and Isl-
ands of Scotland, ii. 303.—1. The tenure of land in those districts, ib—
Allotments of land, 594.—Township possession, ib.~—Runrig, 395.—Steel-
bow, ib.—Half-foot, 396.—2. Stipulations in leases and servitudes, and ca-
sualties peculiar to the Highlands and Hebrides, ib.—Payment in kind, il

. ==Bervices, 597.~—3. The want of proper accommodation for their cattle, ib.
—4. Want or scarcity of winter food, 398.—5. Overstocking their farms, ib,
—6. Distance from manures, and neglect of such as they have at hand, 399.
—1%. Want of proper implements of husbandry, 400.—8. Rotations of crops
raised in, and the neglect of green crops in general, 4Q1.—9. Natural ob-
stacles to the improvement of these districts, ib.—Means of removing them,
402.—1. By the landlord, ib.—2. By the tenants themselves, 404.—3. By
the cooperation of the Legislature also, 410.

0ld Turf, on the nature of, i. 391.—question respecting the utility of keeping
land in, illustrated and discussed, 397.— Account of the breaking up of the
Haughs of Hamilton, 409. & 418.—Comparative statement of the different
rents, 411.

on the breaking up of, for tillage, i. 413.—1. Clay, 414.—2. Loam,
416.--3. Light soils, ib.—4. Peat soils, 417.

Orkney Islands, their situation, extent, general features, proprietors, and most
prevalent names, cultivation, crops, and live-stock, i. 58.—~Enumeration
and leading features of the principal ones stated, 111.—Particulars respecting
the varicties of live-stock reared in, their number and value, ii. 178—186.

obstacles to improvement which are local, and chiefly limited to,

393.~—O0n the means of removing them, 402.

P,

Paper, general remarks on the manufacture of, in Scotland, ii. 285.
Peaches, list of, for use in succession, from July to July again, as generally
furnished from his Grace the Duke of Buccleugh’s garden at Dalkeith, i.
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434 —The different varieties chiefly cultivated in Scotland, vearly in the
order of ripening, 446.
Pears, list of, for use in succession, from July to July again, as generally fur-
. nished from his Grace the Duke of Buccleugh’s garden at Dalkeith, i. 433~
. —Different varieties chiefly cultivated in Scotland, 440.—Principal sorts
chiefly cultivated in Clydesdale, 456.—In the Carse of Gowrie, 459.

Peat-moss, inquiry concerning the orign and nature of) ii. 2—Account of some

experiments tried relative to this object, 6.—Conclusions resulting therefrom,
15.—Further queries naturally suggested, 14.—Sequel to the experimental
inquiry into the nature of, 422.

—. s0il, on the rotations of crops best suited for, with observations on the pro-
per method of its cultivation, ii. 53.—1. Hill-moss, or moor-soil, 54.—2.
Bent-moss, ib.—3. Flow-moss, 56.—4. Miscellaneous observations on the
culture of, 59.

Peebles-shire, or Tweeddale, observations on the situation, features, proprietors,
and prevalent names, cultivation, crops, and live-stock of, i. 19.—Particular
enumeration of the varieties of live-stock reared in, their numbers and value,
ii. 157—186.

Permanent pasture, question respecting the utility of keeping land in, illustrat-

d and discussed, i. 397.

Perthshive, observations on the situation, features, proprictors, and prevalent
names, cultivation, crops, and live-stock of, i. 35.—Particulars respecting
the varieties of live-stock reared in, their number and value, ii. 168—186.

Plan for ascertaining the effects of the different sorts of manures in promoting
vegetation,. ii. 124.

—— of afield, as proposed to be laid out for experiments on vegetation, ii. 129.

Planting, laws regarding.—Scotch acts, i. 492.—1. Regulations, ib.—2. Pu-
nishments, ib.—DBritish statutes, 493.—Statutory presumption, 497.—Re-

. marks respecting the best mode of, and other interesting subjects, 503.

Ploughing up old leas, remarks on, i. 383.

Ploughs, description of one made use of in the Hebrides, i. 350.—The ristle,
or sickle, described, ib.

account of James Small’s improvements in making, i. 352.—Descrip-
tion of, 358. .

Plums, list of, for use in rotation, as furnished from his Grace the Duke of
Buccleugh’s garden at Dalkeith, i. 434.—Different varieties chiefly cultivat-
ed in Scotland, 443.—List of the principal sorts cultivated in Clydesdale, 456.
—1In the Carse of Gowrie, 460.

Political divisions of Scotland, particulars respecting, i. 1—7.

economy of Scotland, preliminary observations to the consideration

of those circumstances connected with the improvement of a country which

depend on legislative authority, or public encouragement, ii. 189.—1. Of in~
dustry in general, and the classes into which it may be divided, 195.—2. Of
agricultural industry, and the means of promoting it, 200. =3. Of the pro-
ducing industry of mines and fisheries, 232.—4. Of manufactures and com-
merce, 240.—5. Of the poor, 243.—6. Population, 251.—7. On the various

.
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modes of holding possession of property in land, as affecting agriculture, 252,
—8. Of holding land upon temporary tenure.—Of lease, as alienable or per-
sonal-—under restriction or free management—Burdens, 260.

Political E Y, of the dary or less important manufactures,
ii. 280.—1. Silk, ib.—2. Calico-printing, dying, and bleaching, ib.—3. Hats,
284.—4. Paper, 285.—5. Iron, 286.—6. Copper, lead, tin, brass, silver, &c.
288.—7. Manufacture of articles in which timber is chiefly employed, 290.—
8. Tanning, 294.—9. Malting, brewing, and distilling, 295.—10. Sugar re-
fining, 296.—11. Pottery, 297.—12. Glass, 298.—13. Soap, candles, and
starch, ib.—14. Culinary salt, 299,—15. Tobacco and snuff, 300.—16. Combs
and spoons, 301+—17. Coal, lime, and marble, 302.—18. Miscellaneous ar-
ticles, 307.

general abstract of the quantity and estimated value of linen cloth

stamped for sale in Scotland, from the year ending 1st November 1728 to the

year ending 1st November 1812, both inclusive, ii. 315.

— sketch of the my of & cotton-mill with 68 mule jeanies, contain-
ing 20 spindles, and every otherarticle on the most improved plan ; the whole
driven by a steam-engine of 20-horse power, ii. 317.
account of the number of vessels, their tonnage, number of men, &c.

from the year 1801 to the year 1811, ii. 330.— Abstract of the whole, 340.

< — abstract of the constitution and objects of the Bank of Scotland, ii.
341.—The British Linen Company, 439.

extracts from a paper read before the States of Sweden, in a general

diet held at Stockholm, in 1746 and 1747, entitled the Dutch Gold Mine,

ii. 344, :

an account of the principal roads in Scotland, ii. 345.

~—-— on bridges, with explanations of the properties essential to, when well
formed of wood, iron, or stone, ii. 347.

e———— the fiars of Clackmannanshire, with progressive averages of twenty,
ten, and seven years, ii. 353.—384.

—~——— on benefit societies, the advantages resulting from, &e. ii. 385.

- maxims regarding the importance of agriculture, and the means of
promoting its improvement, ii. 414.— Postscript, 415.

Poor, of Scotland, remarks on the manner of supporting, i. 225.

w— observations on the state of, ii. 243.—1. Funds of supply, 2435.-~2. The
providers of the fund, ib.—3. The administrators of the fund, 246.—4. The
rights of the poor to maintenance, 247.—Rates, remarks on the state of| i. 321.

Population of Scotland, table of, ii. 251.

Potatees, report to the Highland Society respeeting early, i. 419.

Pottery, account of the different branches, and extent to which carried in Scot-
land, ii. 297.

Products, on the price of, compared with the expense of raising them, ii. 187.

Property, on the various modes of holding, in land, as affecting agriculture,
ii. 252,

Pruning forest trees, remarks on, i. 467.—description of an instrument invented
for the purpose of, 468.
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Q
Question respechng the utility of keeping land in old turf, or permanent pas~
ture, illustrated and discussed, i. 397.
- respecting the corn-laws, stated, ii. 419.

R.

Raspberries, list of different varieties chiefly cultivated in Scotland, i. 448.

Renfrewshire, observations on the situation, features, proprietors, and prevalent
names, cultivation, crops, and live-stock of, i. 26.—Particular account of the
varieties of live-stock reared in, their numbers and value, ii. 164—186,

Report to the Highland Society respecting early potatoes, i. 419.

Rivers of Scotland, particulars relating to the principal, i. 160.

Roads of Scotland, account of the principal, and the improvements of, ii. 345.

Roofs for agricultural buildings, account of various materials used for cover-
ing, i. 262 ~Construction of arched, with plate, and estimate of the expense,
274.—Description and estimate, of paper, with a plate, 279.

Rotation of crops best suited for different genera of peat-soil, with remarks on
the cultivation of, ii. 55.—1. Hill-moss, or moor-soil, 54.—2. Bent-moss,
ib.—3. Flow-moss, 56.—4. Miscellaneous observations on moss culture, 59.

Rozburghshire, observations on the situation, features, proprietors, and preva<
lent names, cultivation, crops, and live-stock of, i. 10.—Particular enumera~
tion of the varieties of live-stock reared in, theif numbers and value, ii,
153—185. '

S

Scotch Acts regarding planting, account of, i. 492.

Selkirkshire, obeervations on the situation, features, proprietors, and ¢
names, cultivation, crops, and live-stock of, i. 20.— Particular enn on
of the varieties of live-stock reared in, their numbers and value, ii. 158—186.

Silk manufacture, on the considerable extent to which carried at one period in
Scotland, ii. 280.

Sheriffdoms of Scotland, on the present state of, i. 1.—1. Table of counties
composing.—2. Number of sheriff-deputes.—3. Their salaries.—4. Number
of substitutes.—5. Square miles of territory: And, 6. Number of people
under the respective jurisdictions, 3.

Shetland, or Zetland Islands, the situation, extent, general features, proprie~
tors, and most prevalent names, cultivation, crops, and live-stack of, i. 61.—
Enumeration and leading features of the principal ones stated, 116.——Par-
ticulars respecting the varieties of live-stock reaved in, their number and
value, ii. 178—186.

obstacles to improvement which are local, und chiefly limited to, ii.
393.—On the means of removing them, 402,

Bhip-building, on the extent to which carried in Scotland, ii. 293.

Shipping of Scotland, state of, in 1800, ii. 242,

Small, James, account of, and his improvements in making instruments ef
husbandry, i. 352.

YeL. 1L Ii
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Anuff, on the manufacture and consumption of, ii. 300.

Soap, candles, and starch, on the extent to wluch the manufacture of, is mu.i
“in Scotland, ii. 298.

Bocieties, on the benefit and advantages resulting from, and their tendency to
promote good conduct among the lower orders of society, ii. 385.—~Regula-
tions of one instituted at Castletown, i in the county of Caithness, 386. ~—With
respect to—1. Admission of members, ib.—2. Times of meeting, 387.—3. Elec
tion of oﬂice-bearers, ib.—4. Collections, 388.—5. Fund, ib.—6. Box, b~
7. Benefits, 589.—8. No benefits, ib.—0. Fines, 390.—10. Of the society in
general, 391,

Plan of one for promoting agricultural mprovemeut, to be consti-
tuted by a royal or parliamentary charter, ii. 417, °

Soil, on manures, or substances apphed for preserving or wgmenung the ferti-
ity of, i. 61.—1. On thegenemlnmmdf, and of what composed, its func-
tions, &c. 65.—2. Of the various substances applied for the amelioratien of,
and the success which has attended these upplicahons, 70.~3. Of the cl.lses
to which the various substances employed as manures properly belong, their
properues and effects, 86.—4. Concluding observations, 114."

Southern, or Pastoral Division of Scotland, enumeration of counties included
in, remark# on their different situations, genergl features, proprietors, and
most prevalent names, cultivation, crops, and live-stock of, i. 19—24.—Par.
ticulars respecting the different varieties of live-stock reared in each county,
their numbers and value, ii. 157—163.—Table of the number of houeu. cat-
tle, and sheep, 186.

South-west Lowlands, or manufacturing division of Scotland, enumeration of
counties composed of, remarks on their different situations, general features,
proprietors, and most prevalent names; cultivation, crops, and live-stock of,
1. 25--31.—Particulars respecting the different varieties of live-stock reared
in, their numbers and value, ii. 165—166. —Ta.ble of the number of houe*‘,
cattle, and sheep in each, 186.

. Stirlingshire, observations on the situation, features, proprietors, and prevalent
names, cultivation, crops, and live-stock of, i. 34.—Particulars respecting
the varieties of live-stock reared in, their number and value, ii. 168—186.

Substances applied for preserving or augmenting the fertility of the soil in Scot-
land, particularly eniimerated, with remarks on the success which has attend-
ed these applications, ii. 61.—Of the classes to which they properly belong,
their properties and effects, 86. —-Concluding observations, 114.

Sugar refining, on the commencement and success of, in Scotland, ii. 296.

Sutherlandshire, observations on the situation, features, proprictors, and preva-

ent names, cultivation, crops, and live-stock of, i. 52.—~Particulars respect-
ng the vgnrieties of live-stock reared in, their number and value, ii, 177—186.

T.
T'anning, on the using of larch bark for the purposes of, i, 501.
~———- or the manufacture of hides inte leut.her, account of the extent t»
which carried in Scotland, ii. 294,
Tazation of leaseholders, remarks on the inequality of, i. 253. & ii. 276.
T'azes, considerations as to a fair and impartial levy of, i. 253, & ii, 276,
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Xillage, on breaking up old turf for the purposes of, i. 413.—1. Clay, 414.—
2. Loam, 416.—3. Light soils, ib.—4. Peat, 417.
Tithes and Poor-rates, observations on the state of, in so far as they are ap-
plicable to Scotland, i, 253-319.—and the discouraging consequence of, to
“Agriculture, ii. £76.
Tobacco and Snuff, on the manufacture and consumption of, fi. 300.
Trees, annual increase of, at the Burn, the estate of Alexander Brodie, Esq.
* in Kincardineshire, for a period of eight years, i. 481.—Measurement of .
thirteen, in the lawn of Callander, near Falkirk, 482.— Account of some of
the most remarkable in Scotlmd, 484.—Communication respecting the bat
" mode of planting, and other interesting subjects, 503.
Turf, on the nature of old, i 391.

V.
Vegetable Manure, on the importance of, towards ameliorating the soil, ii. 100.
Vegetation, plan for ascertaining the effects of the different sorts of manures in
promoting, ii. 124.
plan of a field as proposed to be laid out for experiments on, ii. 129,
Vermin, considerations on the jnjurious consequences of a legal protection of,
to the agricultural industry of leaseholders, i 251. & ii. 274.
Pessels, an account ef the number of, their tonnage, number of men, &c. from
1801 to 1811, ii. 330.~Abstract of the whole, 340.

w.

Walls of agricultural buildings, of the materials employed in forming in various
districts, i. 257. '

Warping mosses and waste lands, ii. 31.—1. Description of the process, ib.—
2. The season best fitted for, 32.—~3. The benefits derived from, 33.—Op
the situations and soil best suited for, #b.

Waste-land, on the extent of, in Scotland, ii, 1.—Table illustrative of the ex-
tent of, 2.

Waste-lands, on flooding, as one of the most expeditious and least expensive
methods of reclaiming, ii. 17.—1. Evidences of the salutary effects of flood-
ing, 18.—2. Plan to be adopted in reclaiming by flooding, 20.—3. Of the
manner in which water operates in reclaiming, 22.—4. All kinds of water
are not equally fit for this purpose, 25.—5. On the power of improving the
quality of water for the purpose of flooding, 26.—6. The season fittest for
flooding, 28.—7. Warping mosses, &c, 31.—8. Cautions and directions 1q be
observed in flooding, 36.—Conclusion, 37.

Water, on the mesns of improving, for the use of farmers and cottagers, with
a draft of the apparatus, j. 285.—For the purpose of flooding, &c. ii. 26.
Waters of Scotland, particular description of the principal, i. 160.—1. Rivprs,
ib.—2. Fresh-water lakes, 168.—3. Of firths, or inlets of the sea, 177.—4,

Mineral waters, 184.

Wears, dams, and flood-hatches or sluices, on the best method of constructing,
for the purposes of irrigation, ii. 130.

iVeeds, list of such as grow naturally in the meadows of Scotland, i. 389,
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Western Islands, particulars vespecting, i 54.~ii. 178, See Ebudes, or Hebrides,

West Highlands, comprehending the counties of Argyle and Inverness, re-
marks on their situation, general features, proprictors, and most prevalent
nsmes, cultivation, crops, and live-stock of, i, 47—49.—Particulars respecting
the different varieties of live-stock reared in, their numbers and value, ii. 175,
‘176,~Table of ‘herses, cattle, and sheep in, 186.

Weat-Lothian, or Linlithgowshire, observations on the situstion, features, pro~
prietors, and prevalent names, cultivation, crops, and livestock of, i. 17—

1 - %. Particular enumeratiex of the varieties of live-stock reared in, their numbers
*  and valye, ii. 157—185.

Wheat, account of the seed and producé of, on a Scotch acre, and the value on
a farm, in the county of Clackmannan, i. 372-3.—account of an extraordi-
nary crop of, 384,

White, Thomas, Iisq. his letter respecting tanning with larch bark, i. 501.

Woods and forests, particulars regarding the ancient state of, i 465. .. .

11

Directions to the Bookbinder for placing the Plates in
Vol, I1. of the Appendiz. "

To face
Moss Water-Wheel used at Blair-Drummond «..ceersesssessesssecsserse Page 49
On Irrigation.—Plate 1. .... rersreneasnassssens 156
Plate 1L ..
Plate 1IL .... sretesesecietntons sossensacerensencaeseresses 158
Plate IV... ccciieennnes ceoone . 139
Plate V. cicivvnnniineennnnnnnnns g 140
Plate VI. ....... sesenses 141
Plate VII. ..... e veeee 142
Plate VIIL .ccocvimrennreernecnernessssasascsnsossrsesseocsnsee 144

sesenesencenne ovee weee 137

Figure of Wooden Bridge.,.,.....to occupy the vacant space at top of p. 349
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