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PREFACE.

r

In all the arts, and in agriculture in particular,

the foundation must be laid in a faithful col-

lection of facts. The steps of nature must be

traced with diligence, marked with care, and

recorded with integrity, before any opinion {

can be formed of her plan in promoting the \
vegetation of plants. All reasoning, and all

conclusions, drawn from the operations of?

nature, especially on this subject, ought to rest
'•

ultimately upon facts. The practical farmer

following these, is led forward on safe ground,

making similar trials with confidence 5 and if
|

his oil be of the same nature, his climate of •

the same temperature, and his means or im- t

provement equally powerful, his endeavours j
will generally be crowned with succefs.

While the speculative farmer, who follows 1

the plausible system of a theorist, and, con-

1

sequently, who builds on the " baselefs fabric I

of a vision," is ruined by imaginary schemes, f
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the practical farmer, who studies with care

the conduct of others, and who matures and

establishes their practices by his own expe-

rience, is, in the end, sure to enjoy the well-

earned reward of his industry. The former

attaches himself to theories. The latter ad-

mits of no principles, unconfirmed by ex-

[

perience.

The celebrated Spallanzani justly observes,

" that when we interrogate nature, we muft

be divested of all prejudice which obscures

the fair face of truth ; and with an amiable

indifference, we ought to judge equally of

ourselves as we do of others. If, on the con-

trary, we are prepofsefsed with wishes, dis-

trust, and doubts, we shall be disposed to

think well of experiments from the side

favouring our desire, and not from that which

is adverse to it. Our opinions will con-

sequently be incorrect ; and instead of adding

useful facts to philosophy, we shall increase

the number of errors."

From the succefs of my former volumes, I

am encouraged to prosecute my original plan,

and as it is impofsible for an author who con-

i ducts a miscellaneous work, to give equal
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satisfaction to his readers, I have only to re

quest the favour that they will continue to

grant me their generoifs indulgence for the

insertion of any papers that may not fully

meet with their approbation. Some persons

have exprefsed a wish to have all the papers

clafsed together, under their respective heads,

but in a periodical work containing many
original papers, delivered at different times,

such a disposition is impofsible. When the

work is brought to its final termination, an

attempt of that kind would be very prac-

ticable.

A. HUNTER.

York, March 21 , 1804.
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ESSAY I.

On the Improvement of Agriculture.

XX Noble spirit, for making improvements

in Agriculture, hath lately gone through this

nation, for which posterity will thank the pre-

sent* age in terms of the highest approbation.

The principles on which those improvements

have been conducted are as judicious as the

subject is important : and it is highly probable,

that many good effects will take place in every

part of the kingdom.

Agriculture has been considered of national

importance by the most discerning part of

mankind in all ages.

Every civilized nation, at one period or

other, has been convinced of its intrinsic ex-
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10 CEORGICAL ESSAYS.

cellencc j and the wisest men, of every age

land country, have unitedly bestowed the

! highest encomiums on it. In the present

times we have the satisfaction of seeing, that

the noble, the wise, and the learned, do not

think it beneath them to rescue it from that

obscurity in which it had long been involved,

and to bring it forward to public view, under

the sanction of their own practice.

Julius Caesar, speaking of the manners of

the Germans in their rude uncultivated state,

makes the following observations :

f Agriculture they disregard ; their diet con-

' sisting chiefly in milk, cheese, and flesh : for

' none of them have any certain quantity of

' ground, or.even country, which they can call

' their own. But their magistrates and chiefs

* allot, for one year only, among the scattered

' inhabitants and their tribes who afsociate

* together, such a portion of land, and in such

' a district, as they think proper ; and then

* oblige them to reside at some other place

* for another year. They afsign several rea-

* sons for this conduct :—That the people
* might not be induced to exchange the study
1 of war for that of husbandry ;—that they
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* might not wish to increase their settlements,

' and so the stronger expel the weaker from

* their pofsefsions ; that they might not erect

' any buildings, except barely to keep out

' heat and cold, &c.

A country will be cultivated only in pro-

portion as its inhabitants advance in civiliza-

tion. Nations will not begin to civilize them-

selves, till they cease migrating from place to

place ; neither will a man attempt to cultivate

any spot, till he can say this is mine. But when
men unite together for mutual protection and

advantage, and settle in one place, the culti-

vation of that spot immediately becomes ne-

oefsary, that it may supply them with the con-

veniences of life. Property, therefore, must

be gained and defined, settled and secured.

These are circumstances on which the ad-

vancement, if not the very existence, of Agri?

culture depends.

But these are not all. There are two others

of equal importance to its improvement and
prosperity ; the one is, the fruit of a man's

labour must be secured to him : the other, that

as the wants of men increase in consequence

B2
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of civilization, the earth must be encouraged

to yield proportionable supplies.

This, however, can be effected only so far

as the powers of the human mind are enlarged

in consequence of civilization. Hufbandry

can rise no higher than the knowledge of those

who are engaged in it will permit. It hath

been indebted for its principal improvements,

not only to the natural abilities of the cultiva-

tor, but to an education formed upon an ac-

quaintance with other branches of science.

Whenever any of the above circumstances

foil, Agriculture must feel a stagnation ;-—in

proportion as they are regarded, will be the

progrefs made in it, and its succefs.

This appears to be the case in fact ; for

these circumstances, especially the last of

them, were not heretofore sufficiently attended

to by this nation -

} which will fully account

lor the defective state of husbandry in former

times, its slow progrefs, and its present im-

provements ; while it also points out the most

probable method of carrying it still nearer to

perfection.
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If we expect to find Agriculture in a thriving

state before the Reformation, we shall be dis-

appointed : it was indeed considered of im-

portance ; but the fruit of a man's labour was

not secured to him; and the nation was im-

mersed in grofs ignorance. The feudal con-

stitution, the military disposition of the people,

and the tyranny of popish ecclesiastics, were

unfriendly to skilful and vigorous cultivation.

There was no great encouragement for the

owners of estates to exert themselves in the

cultivation of them, while others were to reap

the fruit of their labours : this was, therefore,

left to their meaner vafsals, whose spirits were

sufficiently humbled to submit to almost any

imposition. The same reason which is to be

given for the uncultivated state of Italy, though

in itself the garden of the world, may be af-

signed for the general disgrace into which
rural economics had fallen in England, till

the time of the Reformation. For one may/
venture to pronounce, without prejudice, that

agriculture, ceteris paribus, will always flourish

most in free governments and Protestant

countries.

In such a situation of things, when agri-

33
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culture was, as it were, banished into deserts^

and in every respect took up its residence

among mountains and vales, where knowledge

had made small progrefs;—when the mind of

the peasant was not enlightened by the rays

of science, when he tilled the earth merely by
the labour of his hands and the sweat of his

brow, without any fixed principles ; it is not

to be supposed, that any considerable im-

provement could be made by him.

Nor was this all. Admitting that the prin-

ciples of vegetation had been accurately de-

lineated to his view, or experiments founded

thereon proposed, it was not for him to in-

vestigate the one, or practise the other, while

ecclesiastical tyranny prevailed, and he knew
that the priesthood would reap the far greater

part of the fruits resulting from his labour.

Tyranny over the mind will ever retard the

progrefs of every kind of knowledge.

But even after the Reformation, although

many of the arts and sciences were cultivated

with peculiar spirit, agriculture did not re-

ceive encouragement proportioned to its great

importance. Every thing cannot be attended

to at one time.
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A new world had been discovered, which

opened the brightest prospects to these king-

doms, and the attention of England was fixed

chiefly on trade and commerce. This cir-

cumstance, which for a while appeared to be

a principal impediment to husbandry, and was

the cause of little attention being paid to

Fitzherbert*, proved in the event one of its

principal promoters. By commerce, the various

productions of different parts of the earth have

been brought into this kingdom, and intrusted

to the care of the skilful botanist and gar-

dener ; who, having naturalized them to this

climate, commit them to the care of the hus-

bandman. In return, agriculture has ever

since been afsisting commerce in the increase

of corn, hemp, flax, madder, &c. ; and in pro-

portion as both have been attended to, it is

evident they have mutually afsisted each other.

But as improvements prevailed, the import-

ance of husbandry, in a national view, be-

* The father of English Husbandry : made Judge of

the Common-Pleas, about the year 152-k His book of

husbandry was printed in 1534, after forty years atten-

tion to the subject, in his recefses between the Terms.

B 4
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came daily more and more conspicuous;—

the disadvantages and impediments it met

with, under the management of common far-

mers, began likewise to appear. The weeds

sprang up with the wheat, and skill was

wanting to prevent this evil.

To check these weeds, by enlarging the

views of those intended for the profefsion of

agriculture, was the noble attempt of the

great Milton ; who recommended a school,

in which rural economics were to bear a

principal part in his system of education.

His pupils were to read the works of Cato,

Varro, Columella, &c. on agriculture. But

unhappily, his lofs of sight prevented him from

realizing in practice what he had so judici-

ously adopted in theory.

That Evelyn, one of the most useful men of

the age in which he lived, entertained the

same sentiments as Milton, appears from the

preface to his Silva. To him the nation is

now, and will be for many years to come,

greatly indebted for the strength of her navy.

To form a glorious triumvirate, we can in-

vite the very modest and sensible Mr. Cowley,
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in support of the same plan. He recommended

a college to be erected in each University,

and the appointment of profefsors for the in-

structing of young persons in the principles

and practice of this useful employment.

But, as it is always the fate of the most use-

ful designs to meet with difficulties at the be-

ginning, agriculture itself began, soon after,

to fall from its flourishing state into national

disregard. This, however, is easily accounted

for.

I have laid it down as a general rule, that

civilization encourages husbandry : yet it is

pofsible that rural economics may be impeded

by this very civilization, unlefs it be well re-

gulated. A nation may be civilized to so

high a degree of refinement, as that the politer

part of its inhabitants will afsociate in cities

and towns, and attend to nothing but pleasure

and the fine arts. The consequence is, that

agriculture will be nearly in the same predi-

cament as it was before the commencement of

civilization.

In such a state of false refinement, the cul-

tivation of land will be considered as beneath
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the notice of the rich and the learned, and be

left to the ruder part of the people.

Such was the state of this nation in the

reign of that gay Prince, Charles II. ; and could

any thing else be expected but that agricul-

ture must severely suffer, in an age so deeply

immersed in luxury, pride, and difsipation ?

especially if it be considered that the persons

who paid the closest attention to it, had
" crept into the confiscated estates of the no-

" bility, gentry, and clergy," and were many
of them originally in very inferior stations.

At that period, the maxims of the celebrated

Bacon, the example of Milton, the efforts of

the Royal Society, the proposal of Cowley, the

complaint of Evelyn, and his just observations

on the necefsity of an enlarged education, in

order to improve the lands of England, were

exhibited in vain.

It was to little purpose that the ministry,

after the Restoration, permitted the exporta-

tion of wheat ; it increased tillage, but did

not improve the mode of culture, or reconcile

the nobility and gentry " to what had been
'* the object and care of mean and despised

" persons."
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Thus Agriculture fell into disrepute, and
was driven back again to the mountains and
vales, where Fitzherbert firft found her 3 with
this difference only in her circumstances, that

fche might be more easily recalled by the

writings which were extant, whenever the na-

tion should be restored to its characteristical

sedatenefs.

Whenever any scheme of real utility and
national importance is formed by men of ge-
nius and true patriotism, the worst kind of

impediment it can meet with is, that of na-
tional supinenefs and inattention. If it be
not actually opposed, it is not promoted ; and
if people do not reflect on it, they cannot see
its importance.

Nothing, however, can totally check the {

vigour of great minds. Evelyn, in the midst
of this general indifference, published, in the
year 1G75, his Terra, or a Philosophical Dis-
course on Earth ; which, with the afsisrance of
former publications, began to open the eyes of
his countrymen to their true interests, to the
dignity of his subject, and the neeefsity of more
than a superficial knowledge, in order to make
improvements in it.
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The next writer we shall mention is, Lord

Molesworth, who, in his Considerationsfor the

promoting of Agriculture, and employing the

poor, makes the following judicious remarks,

quite in point to the purport of this efsay.

" As to Agriculture, I would humbly propose

" that a school for husbandry should be esta-

" blished in every county, wherein a master

" well skilled in Agriculture should teach at a

" fixed yearly salary : and that Tufser's old

I
" book of husbandry should be taught the

)
" boys to read, to copy, and get by heart j for

" which purpose it might be reprinted."

Complaints of the impracticability of il-

literate peasants making any considerable

improvements in rural economics, and the

necefsity of afsisting them, began now to be

as general as just ; being founded on facts

and sad experience, which were pregnant

with many pernicious consequences. It was

cloarly seen, that they could not deviate from

the beaten track ; that they were not capable

of reflecting on the nourishment of plants, in

order to increase vegetable food, by judicious

and frequent ploughings, and suitable ma-
nures ; of introducing new clafses of vege-

tables, however advantageous ; or of making
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any experiments on scientific principles ; es-

pecially as they knew, that if these failed,

they should risk the failure of their rent.

On all accounts, therefore, they must continue

in the course marked out by their ancestors,

however defective and injudicious.

These imperfections having been long ob-

served and lamented, several gentlemen of

public spirit (the leader of whom was thel

famous Tull) took their estates into their own

"

hands, and cultivated them with—' spirit,

taste, and sense,'—by regulating the course

of crops according to the nature of the soil

—

by banishing wasteful fallows—by destroying

weeds—by stirring and pulverizing the earth

while a crop was growing, and thereby pre-

paring it for the immediate reception of a

succeeding one—by introducing new plants

for the better support of man and beast, in

winter as well as summer, &c. But, unhap-
pily, these capital improvements remained for

a long time within the circle of those farms

where they originated, or those counties where
such public-spirited gentlemen had set the

example by their own practice. These modes
of cultivation were novel ; on this account

they were slighted, if not derided, by the ge-
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nerality of the common farmers. The princi-

ples on which such culture was founded, \vt ra

above their comprehension \ it must therefore

neccfsarily be, as they fancied it, too expensive

fpr them to run the risk of practising.

This circumstance gave rise to another plan,

in itself most honourable and benevolent,

namely, the establishment of a Society in Lon-

fjdon
for the encouragement of Agriculture,

&c. who, by bestowing large premiums for ths

greatest crops on given quantities of ground,

effectually secured the farmer under any risk

he might run. Jt was naturally imagined this

would have answered the end proposed. But

if we may determine from the register of the

persons to whom premiums have been ad-

judged, most of the candidates have been far

above the rank of common farmers.

However short and defective the above ac-

count of the state ot Agriculture in this king-

dom at different periods may be ; yet I hope

I have made it appear—that it is much in-

debted for its present improvements to learning

and civilization—that whatever deiiciences

it still labuurs under, they are owing to a

delect in t! e education of farmers in general-*-
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that it hath a close connexion with other

branches of science—that learning and ex-

periments must go hand in hnnd—-that the

proposals of those sensible and learned men
above quoted, for establishing schools of

agriculture, were founded on enlarged views,

substantial grounds, and the greatest pro-

priety—and that the little attention which has

been paid thereto can be attributed to nothing

else but certain temporary circumstances,

which retard improvements of one kind or

other in every age.

Agricultural Societies were not established

when those gentlemen wrote : and it can

hardly be supposed that, whatever propriety

or utility there might have been in their plan,

they alone could suddenly turn the regard of

the nation to a fubject of which it had then

fcarce any idea.—The case is now otherwise.

Under the fostering influence of the Board of(

Agriculture, agriculture hath arisen, like astarj

of the first magnitude, in our hemifphere ; and

many of the wisest men of our nation, of all

ranks, are continually turning their eyes

towards it.

Let this spirit continue to prevail j let

5
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agriculture be studied by gentlemen of land-

ed property, on philosophic principles ; let it

be taught to their tenants ; and the happy

consequence will soon be apparent through

this island.

ESSAY II.

On the Surface of the Earth.

W hen we take a slight survey of the surface

of our globe, a thousand objects offer them-

selves, which, though long known, yet still

demand our curiosity. The most obvious

beauty that every where strikes the eye is the

verdant covering of the earth, which is formed

by an happy mixture of herbs and trees of

various magnitudes and uses. It has been

often remarked that no colour refreshes the

sight so well as green ; and it may be added,

as a further proof of the afsertion, that the in-

habitants of those places where the fields are
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continually white with snow, generally be-

come blind long before the usual course of

nature.

This advantage, which arises from the ver-

dure of the fields, is not a little improved by

their agreeable inequalities. There is scarce

two natural landscapes that offer prospects

entirely resembling each other ; their risings

and deprefsions, their hills and valleys, are

never entirely the same, but always offer

something new to entertain and refresh the

imagination.

But to increase the beauties of the face of

nature, the landscape is enlivened by springs

and lakes, and intersected by rivulets. These

lend a brightnefs to the prospect ; give mo-

tion and coolnefs to the air ; and, what is

much more important, furnish health and sub-

sistence to animated nature.

Such are the most obvious and tranquil ob-

jects that every where offer : but there are

others of a more awful and magnificent kind ;

the mountain rising above the clouds, and ropt

with snow ; the river pouring down its sides,

increasing as it runs, and losing itself, at last,

Volume V. C
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in the ocean i the ocean spreading its immense

sheet of waters over one half of the globe,

swelling and subsiding at well-known inter-

vals, and forming a communication between

the most distant parts of the earth.

If we leave those objects that seem to be

natural to our earth, and keep the same con-

stant tenor, we are presented with the great

irregularities of nature. The burning moun-

tain ; the abrupt precipice ; the unfathom-

able cavern ; the headlong cataract ; and the

rapid whirlpool.

If we carry our curiosity a little further, and

descend to the objects immediately below

the surface of the globe, we shall there find

wonders still as amazing. We first perceive

the earth for the most part lying in regular

beds or layers, every bed growing thicker in

proportion as it lies deeper, and its contents

more compact and heavy. We shall find, al-

most wherever we make our subterranean in-

quiry, an amazing number of shells that once

belonged to aquatic animals. Here and there,

at a distance from the sea, beds of oyster-shells,

several yards thick, and many miles over;

sometimes testaceous substances of various
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kinds on the tops of mountains, and often in

the heart of the hardest marble. These, which

are dug up by the peasants, in every country,

are regarded with little curiosity; for being so

very common, they are considered as sub-

stances entirely terrene. But it is otherwise

with the inquirer after nature, who finds them,

not only in shape but in substance, every way
resembling those that are bred in the sea;

and he, therefore, is at a lofs to account for

their removal.

Yet not one part of nature alone, but all

her productions and varieties, become the ob-

ject of the speculative man's inquiry; he

takes different views of nature from the inat-

tentive spectator; and scarce an appearance,

how common soever, but affords matter for his

contemplation : he inquires how and why the

surface of the earth has come to have those

risings and deprefsions which most men call

natural ; he demands in what manner the

mountains were formed, and in what consist

their uses ; he asks from whence springs arise;

and how rivers flow round the convexity of

the globe ; he enters into an examination of

the ebbings and flowings and the other won-
ders of the deep; he acquaints himself with

C2
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the irregularities of nature, and he will en-

deavour to investigate their causes; by which

at least, he will become better versed in their

history. The internal structure of the globe

becomes an object of his curiosity ; and, al-

though his inquiries can fathom but a very lit-

tle way, yet, if pofsefsed with a spirit of theory,

his imagination will supply the rest. He will

endeavour to account for the situation of the

marine fofsils that are found in the earth, and

for the appearance of the different beds of

which it is composed. These have been the

inquiries that have splendidly employed many

of the philosophers of the last and present age;

and, to a certain degree, they must be ser-

viceable. But the worst of it is, that, as spe-

culations amuse the writer more than facts,

they may be often carried to an extravagant

length 3 and that time may be spent in rea-

soning upon nature, which might be more

usefully employed in writing her history.

Too much speculation in natural history is

certainly wrong j but there is a defect of an

opposite nature that does much more preju-

dice ; namely, that of silencing all inquiry,

by alleging the benefits we receive from a
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thing, instead of investigating the cause of its

production. If I inquire how a mountain

came to be made, such a reasoner, enumerat-

ing its benefits, answers, because God knew
it would be useful. If I demand the cause

of an earthquake, he finds some good produced

by it, and alleges that as the cause of its ex-

plosion. Thus such an inquirer has constantly

some ready reason for every appearance in na-

ture, which serves to give splendour to his de-

clamation : every thing about him is, on

some account or other, declared to be good ;

and he thinks it presumption to scrutinize

into its defects, or to endeavour to imagine

how it might be better. Such persons, and

there are many such, add very little to the

advancement of knowledge ; and it is finely

remarked by Bacon, " that the investigation of

final causes is a barren study ; and, like a

virgin dedicated to the Deity, brings forth

nothing." In fact, those men who want to

compel every appearance and every irregularity

in nature into our service, and expatiate on

their benefits, combat that very morality which

they would seem to promote. God has per-

mitted thousands of natural evils to exist in

the world, because it is by their intervention

C 3

4
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that man is capable of moral evil; and he

has permitted that we should be subject to

moral evil, that we might do something to

deserve eternal happinefs by showing that we

had rectitude to avoid it.

ESSAY III.

On the Agriculture of the Netherlands.

JL he characteristic features of the Belgic

peasants are, industry, great economy, and a

strong attachment to the methods and customs

of their predecefsors.

They are not, perhaps, so laborious as the

peasants of some other countries, with regard

to the quantity of labour they despatch ; but

they are inferior to few in their constancy at

it, and in the unwearied patience wherewith

they endeavour to overcome the difficulties

that arise in their way. No part of their time

is spent in idlenefs ; nor do they let escape
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any opportunity of gain which they can lay

hold of. No object of this kind, be it ever so

trifling, is to them indifferent ; and though

they be apparently dull and heavy in their be-

haviour, yet none are more clear-sighted

wherever their interest is concerned, or sharper

in laying hold of what is to their advantage.

They show themselves, however, rather flow,

in conceiving what makes against them.

They live with great economy, both as to

diet, clothes, and lodging. They are utter \

strangers to the ease and elegance of English
(

farmers. Their food is chiefly milk, soup, and

vegetables ; a pieGe of bacon, with their greens

or roots, is their principal animal food for the

greatest part of the year. At their feasts and

kermefses, a ham and a kind of pancakes called

woffels, are their chief delicacies. Their

drink is small beer, and a glafs of cheap gin

in the morning : wine is a great rarity with

them.

As to their clothing, it is certainly warm
and comfortable, though coarse and rustic in

its form. On Sundays and holidays, when
they put on their best attire, if it may be

judged of by its fashion and shape, it may be

Ci



32 GEORGICAL ESSAYS.

supposed to have been worn by their grand-

fathers, so different it is from that of the towns

in their neighbourhood.

Their dwellings have a particular form

throughout a great part of the country The

dwelling house makes one side of the farm-

yard; it is of three heights, one lower than

the other, but joining together : two other

sides are occupied by stabies, cow-houses,

and barns ; the fourth side is the entrance,

and railed in. The whole space within, ex-

cept a narrow path of stones along the sides

of the buildings, and of no easy pafsage, is

the receptacle of dung and all sorts of manure,

whereby the whole building is rendered dirty

and offensive to the smell ; but custom makes

them insensible of it. The corn and hay-

stacks are without, behind the barns.

Few people are more attached to their

customs and practices than the Belgic peasants.

They seldom change their methods of Agri-

culture, being persuaded that their forefathers

were as wise and knowing as themselves, and

that what they did, is the best themselves can

do. Whatever may be judged of their manner
of living, and of the form of their dwellings
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(in which, however, they are as contented

and happy as the most elegant English farmer,)

it will easily be acknowledged by those tho-

roughly acquainted with the Flemish Agri-

culture, that their practices are far from being

either bad or irrational : on the contrary, it

seems that long experience has so well suc-

ceeded in adapting these to the nature of the

soil, that it would be hard to do any thing

better. During the many years I was at the

head of an establishment which had mauy
farms in property, and desirous to have them

cultivated to the best advantage, I tried what
experiments I could for this purpose. The

intelligent farmers whom I otten consulted on
these heads, gave me satisfactory reasons, why
the methods they followed, were preferable to

what I proposed doing ; and also why this

would not succeed, as it proved in effect.

The general result which I have been able to

form, from what I know of the Flemish Agri-

culture, is, that they draw from their farms

the best crops, and the most food for great

and small cattle, fowl, &c. which the soil is

capable of producing. The quantity thereof

is certainly great, when compared to any ex-

tent of land in Germany, France, Spain,

England, or any other country I am acquainted
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with. The comparison, if made with due

knowledge and impartiality, will certainly

turn in favour of Flemish Agriculture, what-

ever may be said in preference of the neatnefs

and elegance of the methods used elsewhere,

and of the usefulnefs of the new-invented

machines employed therein.

What I have already said, is as much as

this Efsay will admit of, on the general

nature of Belgic Agriculture. I shall now

add a few words on the principles which the

legislature follows with respect to it.

These are chiefly confined to the following

heads : 1st, Permifsion for exportation of corn

in times of abundance, and restrictions in

times of scarcity. 2dly, Ordinances for

bringing corn to be sold at the markets, and

for preventing it to be bought on the field,

or at the farmer's. 3dly, Ordinances, in some

provinces, for restraining the extent of farms,

and prescribing a division of those of too

great extent ; also forbidding the destruction

of farm houses, without rebuilding them.

With regard to the exportation of corn,

the ordinances of government on that head
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are always temporary, and grounded on the

reports made by the magistrates of the dif-

ferent districts, concerning the abundance or

scarcity of corn, and specifying the quantity

thereof: the great object being always to

reserve in the country a quantity sufficient for

home consumption, till the following crop be

reaped and fit for use. When exportation is

permitted, the quantity of it is usually limited,

and the ports and pafsages specified by which
it is permitted to go out ; from whence regular

reports are made, and when the quantity per-

mitted is pafsed, these are shut. I kriow of

no laws to prohibit the importation of corn at

any time ; but in times of scarcity (which

seldom happen) it would come in duty free,

or even with premiums. As corn is but a

partial culture in the Low Countries, the sur-

plus that is produced, above what is necefsary

for home consumption, is not so great as what
might be supposed from so rich a soil. In

common years this surplus is not more than

one-tenth or one-eighth of the whole produce
;

but in abundant years it may go to one

quarter, or even one half of the whole.

The ordinances for bringing corn to be sold

at market, are generally eluded : the corn is
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bought at the farmer's, he brings it to market,

exposes it, and his first answer is, that it is

sold. This is often the cause of murmurs

among the people ; but I know of no remedy

found for it, except the prohibition of all ex-

portation, which takes place as soon as a real

scarcity is felt ; and this in its turn excites

the murmurs of the farmers, who have seldom

any other view than their private interest, and

who always having corn enough for their own

use, never see a scarcity in the country.

Laws for restraining the too great extent of

farms, or a monopoly of land, are not general

in the Low Countries : the province of

llainault has solicited and adopted them with

great succefs, as may be seen from the remarks

given to me by the late Duke of Aremberg.

Having treated this subject at length, by the

exprefs desire of that judicious and well in-

formed prince, in a paper printed in Vol. IV.

of the Memoirs of the Imperial Academy of

Brufsels, I shall only add here, that the farms

in Flanders and the other rich parts of the

Low Countries, being seldom extensive, nay,

for the most part small, no ground remains un-

cultivated ; every part is put to the greatest

profit : the farmers being at ease, but not
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rich, cnnnot keep back their crops; hence the

markets are stocked constantly, not only with

grain, but likewise with vegetables, milk,

butter, eggs, fowls, hogs, &c. all which enter

much more into consideration with them, than

they can do in extensive farms. As this divi-

sion of land into small farms, is a great means

of increasing population, by encouraging

marriage and industry, government constantly

favours it; and exprefsly prohibits the letting

farm houses fall to ruin, without rebuilding

them, a thing many proprietors seek, for the

sake of sparing the expense of rebuilding and

repairs.

As to the methods of agriculture or the

nature of crops, the government of the Low
Countries takes no cognizance of them, but

leaves every one to do what he thinks best

;

and certainly private interest and the love of

gain are the best stimulants on this head, and

seldom fail to excite each one to cultivate his

ground in the manner, and with the produc-

tions, which he finds most profitable. Expe-

rience thereon is his only rule and guide.

The most universal land-measure in the

Low Countries, is the bunder or bonier. In
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Brabant arid Hainault it contains 400 square

perches, or roods of twenty feet long, so that

the square rood contains 400 square feet, and

the bunder 160,000. The rood varies in dif-

ferent parts, as does also the foot, which in

general is lefs than the English one. On an

average the bunder may be reckoned three

English acres. In Flanders, land is usually

measured by what is called a ghemet, a mea-

sure containing three hundred square roods;

the rood being in some places twelve, in

others fifteen, Fiemish feet long : but in some

parts of this province, the bunder or bonier is

in use, containing 400 square roods, as in

Brabant and Hainault ; but the rood varies

in different cantons, from ten to twenty feet

in length. The bonier contains four journals

of land.

In the rest of this Efsay, I shall treat briefly

of the methods of agriculture in different parts

of Flanders, Brabant, and Hainault, distin-

guishing them according to the different

nature of the soil, and confining myself to

such practices as are generally established in

each. As the difference of climate is insen-

sible within these limits, I shall prefer the

order which results from the soil, to that of
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locality, as the practices of husbandry, in an

extent of flat conntry not exceeding one hun-

dred miles any way, are determined in a great

measure by the soil alone.

The different soils I shall speak of are the

following

:

1st, The sandy heath of the Campine of

Brabant.

2d, The parts of Brabant contiguous to the

Campine.

3d, The strong clayey soil of Wallon-

Brabant, and the northern parts of Hainault.

4th, The soil of the middle region of Bra-

bant, being a mixture of sand and loam.

5th, The light sandy soil about Bruges.

Gth, the rich loam of the districts of Ghent,

Courtray, and Maridme Flanders.

7th, The artificial soil of the Pays de Waes.

The Campine of Brabant.

It is well known that the Campine of Bia-

bant, which is the northern part of that

province, consisted originally of sand covered

with heath, interspersed with lakes and exten-

sive marshes, and here and there with woods
of fir. Tradition supposes it to have been
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once a part of the sea. To this day where

cultivation has not extended, the soil of itself

produces nothing but heath and fir. The sand

is of the most barren and harsh kind, nor can

it be rendered fertile, but by continued ma-

nuring. As the property of this ground may

be acquired for a trifle, many have been the

attempts of private persons to bring tracts of

it into cultivation ; every means have been

tried for that purpose, and government has

given ever) pofbible encouragement to it.

But I have not heard ot any one, however

consideraole mi 'it be his fortune, that has

succeeded in it, and many have been ruined

by the project. What is cultivated in the

Campine, is owing to the religious houses

established in it, especially to the two great

abbeys of Tongerloo and Everbode. Their

uninterrupted duration for five or six hundred

years past, and their indefatigable industry,

have conquered these barren harsh sands, and

rendered many parts ofthem highly productive.

The method they follow is simple and uni-

form ; they never undertake to cultivate more

of this ly-rren soil at a time than they have

sufficient manure for; seldom more than five

or six bunded in a year; and when it is

brought by labour and manuring into a state
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capable of producing sufficient for a family to

live on, it is let out to farmers on easy terms,

after having built them comfortable habita-

tions. By these means, many extensive tracts

ot the Campine are well cultivated, and co-

vered with villages, well built houses, and

churches. The abbey of Tongerloo alone

furnishes about seventy of its members as

curates to these parishes, all of whom owe
their existence to that original stock. I may
add here, and that from the undoubted testi-

mony of the historians of the Low Countries,

that the cultivation of the greatest part of

these rich provinces, took its rise from the

selfsame means, eight hundred or a thousand

years back, when they were in a manner one

continued forest.

A Campine farm of twenty bunders is

stocked with two or three horses, seven or

eight cows, some oxen, and is cultivated with

coleseed, clover, rye, oats, and little or no

wheat. It is hardly necefsary to add, that

potatoes, turnips, and carrots are cultivated

not only in the Campine, but throughout all

the Low Countries. But the culture of sper-

gule (alsine spergula major) is more peculiar

to the north of Brabant, though not confined

Volume V. D
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to that tract alone. It serves the cows for

autumn food, and the butter of this season is

called spcrgule butter, of which the Campine

furnishes a great quantity, especially to Brus-

sels, where it is employed for the use of the

kitchen, as being both cheaper and more pro-

fitable than any other for that purpose. This

plant is sown where corn has been reaped,

after the ground has been lightly ploughed.

Cows are tethered on it in October, and a

space allowed to each one proportionable to

the quantity of food which is proper for her.

This pasture lasts till the frosts come on.

As spergule gives but little straw, and con-

sequently little manure, the farmers supply

the want thereof in the following manner: the

peat or sods which are cut from the heath are

placed in the stables and cow-stalls as litter

for the cattle. The ground under them is

dug to a certain depth, so as to admit a con-

siderable quantity of these peat sods, and fresh

ones are added as the feet of the cattle tread

them down into lefs compafs. These com-

pose so many beds of manure, thoroughly

impregnated with the urine and dung of the

cattle. This litter is renewed at proper times,

and that which is removed from the stables
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and cow-stalls is laid up in heaps, till it be

carried into the fields where it is to be spread,

This mixture produces a compost of excellent

quality for fertilizing ground where corn is to

be sown. By these means a far greater quan-

tity of manure is produced from the peat, than

could be had by burning it, as is done in

some parts. In the Campine of Brabant, the

main object which the farmers have in view,

is to obtain a great quantity of manure^ with-

out which all attempts to cultivate that barren

soil are in vain.

Besides butter, the Campine furnishes the

rest of Brabant, and Brufsels particularly, with

great quantities of fat fowl : the markets are

constantly supplied with them, and they are

preferred to any other of the same kind.

They are not lefs sought for and esteemed in

South Holland.

Many attempts have been made to plant

woods in the Campine ; but, fir excepted, to

no purpose, as they never grow up j and fir

itself degenerates after it is thirty or forty years

old ; till then it thrives well.

D2
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The Parts of Brabant contiguous to the Campine.

There is no great farms in these parts, and
hardly any such thing as tenants; each farmer

is a proprietor ; and as he cultivates his own

ground, it is clear that he will do all he can

to render it fertile without impoverishing it

:

far different in this respect from the tenant,

who only seeks his own temporary interest,

by forcing the soil, during his lease, if he has

no afsurance of renewing it, indifferent how
much he may impoverish the land for the

future.

There are many meadows in these districts,

which give regularly two crops of hay, one at

Midsummer, the other towards the end of

August. It is not observed that frequent

mowing impoverishes those meadows whose

soil is deep and fat. If others of inferor soil

appear spent, the custom is to sow them for

three succeeding years with oats, and the last

thereof mixing clover with the oats : by this

means they become excellent meadows anew.

In proportion as the ground rises from the

meadows, it diminishes in goodnefs, becoming
at last a rough brown sand, mixed with peb-
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bles ; and under this is a stratum of compact

clay, through which water filtrates with diffi-

culty. Such ground as this gives small crops

of rye, but it is excellent for black or Turkey

wheat (bled SarrazinJ.

The productions of this part of the country

are wheat, rye, barley, oats, and Turkey

wheat; and as food for cattle, spergule, clover,

turnips and potatoes. They cultivate also

rape, coleseed, and flax, chiefly for their oils

;

and also tobacco. I shall add a few observa-

tions on some of these.

The good corn land of this canton never

lies fallow ; the only rest that is given it, is to

let it lie a year in the clover that was sown

on it with the corn the preceding year ; and

then it returns again to corn, which is pro-

duced in its former abundance. It has been

observed likewise, that the best crops are pro-

duced when the corn is sown thin.

Turkey wheat, made into paste, and fried

with fat bacon, is the ordinary food of the

peasants of these parts, and also of the Cam-

pine. It serves them likewise for fatting their

fowl; of which, as was said above of the

D3
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Campine, they feed great quantities for the

markets of the rest of Brabant and of Hol-

land.

Great quantities of spergule are likewise

cultivated in this district. It is sown imme-

diately after the corn is reaped. This plant

is excellent in the latter season for cows ; it

is wholesome, and increases the quantity and

the goodnefs of their milk, and the butter

made from it is fatter, and keeps better, than

that made from grafs in May and June.

Spergule serves likewise fpr manure, in light

soils, on account of its succulent and fat na-

ture ; being ploughed down while it is still

green, it serves as a partial amendment for

mowing wheat on the ^.ound.

Clover is sown along with rye, barley, oats,

wheat, and even with flax. Clover seed

is a great branch of commerce in this country.

When they do not choose to let the clover

grow up for seed, it is cut at least three times

in a year. After the last cut, the plant is

ploughed under, and makes a good manure,

and with a little dung added to it, wheat or

rye are profitably sown on the ground.
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Turnips and carrots are sown indifferently

with any sort of corn ; insomuch that in

autumn, after the corn is reaped, the fields

appear covered with them ; and it is observed,

that those which grow in this manner, are

better than those planted in gardens, and are

an excellent and healthy food for both men

and cattle.

Potatoes are here likewise of great use for

both. Their culture serves to amend ground

newly broken up, by dividing and lightening

its too compact parts, and rendering it thereby

proper for sowing rye on the following year.

Coleseed (colza) and rape require a strong

soil, and rather dry. Flax exhausts the ground,

and is detrimental to the culture of corn on it.

Tobacco produces a still worse effect of the

same kind.

It has been found of great use in this part

of the country, to divide the land into small

fields, inclosed with ditches and quickset

hedges, which shelter the vegetation from the

dry winds and frosts of the spring; nor are

they lefs useful in long droughts, for the same

reason. The ditches are receptacles for t
!

D4
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water which runs off in rainy seasons, and

contribute also to the growth of the hedges,

which are cut for faggots every five or six

years. Oak, beech, birch, poplar, hazel, &c.

are planted for these hedges, the growth of

which is kept down by frequent cutting.

The woods of this canton are composed of

oak, limes, beech, elms, and poplars of several

kinds, as is the case in the greatest part of

Brabant. Ash and holly are seldom seen.

Wallon Brabant, and Northern parts of Hainault.

The soil I shall speak of under this head,

is in general a cold compact clay, almost

impenetrable to rain, and in droughts hard

and full of cracks. In ploughing, the furrows

are made from eight to twelve feet in distance.

Lime and marl are found to be the best ma-

nures for this ground, which is manured one

year in three. Long experience has shown,

it the earth, after ploughing, must not be

too much broken -

3 for if it be, the rain forms

it into an even compact mafs, which afterwards

drie? and haidens, so as to become like one

of the barn floors of the country ; whereas,

when the earth is left in clods, these crumble

:iy insensibly during winter and spring, and
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thereby cover gradually the roots and young

stalks of the corn.

Culture of Wheat.—The ground whereon

wheat is to be sown, is completely dunged,

and ploughed five times ; the first time in

November, the second in March or April,

the third at Midsummer, at which time the

dung is spread on it, the fourth in August,

the fifth and last in September. Four raziers,

weighing 100 lbs. each, are usually sown on a

bunder, which gives in its turn fifty raziers,

when the crop is good. When lime is used

for manure, four waggon loads are usually laid

on a bunder.

i?j/^.—This is sown on land that has been

dunged and sown with wheat the foregoing

year. Two ploughings suffice. The sowing

is begun about the 20th of September, if the

weather permits : and in the spring, clover is

sown on it. The crop is usually ripe in July.

MeteiL—"Wheat and rye sown together

are called Meteil. This mixture is sown,

like rye, on a ground that has borne wheat

the preceding year, and which has been

ploughed in the same manner. The sowing

o
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and reaping time of meteil are a little later

than those of the rye.

Oats.—They are sown preferably on land

which has borne clover •> and in this case one

ploughing suffices.

Clover.—Clover is sown along with wheat

and rye ; 20lbs of seed are used for a bunder.

An artificial meadow of clover, remains good

for two years ; but in the spring of the second

year, forty tubs (cuvelles) of ashes, each

weighing about 60lbs. are spread on a bun-

der : but this quantity varies according to the

season and the nature of the ground.

Potatoes and Carrots—Are great articles of

cultivation in these parts, and used for both

men and cattle : but the methods have nothing

peculiar.

Turnips—Are sown on a well dunged

ground, about the middle of July ; and before

the end of September, if the season be favour-

able, they are fit to be given to the cattle,

who feed partly on them as long as they re-

m^jti good.
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Horse-beans, Peas, Vetches.—All these are

cultivated in these parts of the Low Countries,

without any material difference in the manner

from what is practised elsewhere.

Colzat or Coleseed.—It is sown about the

middle of July, and the young plants are

transplanted about the end of September.

This is done with a narrow spade, sunk into

the ground, and moved with the hand for-

wards and backwards, which simple motion

makes a sufficient opening to receive the

plant : a boy or girl follows the labourer with

plants, and putting one of them into each

hole, treads against it to close it up. If the

plantation is done with the plough, the plants

are placed at regular distances in the furrow,

and arc covered with the earth turned up by

the succeeding furrow. Some time after the

coleseed is planted, the foot of the stalks are

covered by means of a common spade, or hoe,

with the earth near it, which furnishes nourish-

ment for the plants during winter, by the

crumbling of these little clods of earth over

the roots. The coleseed is reaped ab >ut

Midsummer, or later, according as the sc ft

is more or lefs advanced : it is left on the ti< .1

for ten or twelve days after it is cut, and then
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thrashed on a kind of sail-cloth spread on the

ground for that purpose, and the seed carried

in sacks to the farm. When the crop is good,

a bunder produces about forty raziers of 30lbs.

weight each. It is to be observed, that the

ground whereon coleseed is to be planted,

must be dunged, and twice ploughed, the

same year it is put in use.

Flax.—The land for sowing flax, must be

carefully cleaned from bad weeds, and well

dunged. Some farmers, for the sake of getting

better crops of flax, sow it on clover ground,

which they dung towards the end of Sep-

tember, and plough afterwards. One hundred

and eighty pounds of seed are sown on a bun-

der as soon as spring comes on. When the flax

is about four inches high it is carefully weeded,

without which precaution the weeds would

stifle the plants ; and this is repeated as often

as the weeds get head anew. When the crop

is good, a bunder yields about 400lbs. weight

of flax. The flax of this part of the country,

is much inferior in quality to that produced

about Courtray and Menin.

In these parts of the Low Countries, the

farms are usually much greater than in
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Flanders, and in the middle region of Brabant,

where the land is richer. In Hainault, all

farms of above seventy bunders have been di-

vided ; but this has not extended to Wallon

Brabant, where there are still many great

farms.

A farm of seventy bunders* is usually dis-

tributed as follows : ten bunders of meadow,
ten of wheat, twelve of rye, three of winter-

barley, one of spring-barley, eight of oats, four

of horse-beans, peas, and vetches, and eight of

clover; which together make fifty-six bun-

ders in cultivation, the other fourteen lying

fallow, in all seventy bunders. For cultivat-

ing such a farm, eight horses are necefsary

;

and it is stocked with sixteen cows, twelve

oxen, and a flock of two hundred sheep -

3 be-

sides hogs and fowls in proportion.

The Middle Region of Brabant,

The land is here a mixture of sand and

loam, which make an excellent light soil,

but not so rich as that of Flanders, though

preferable perhaps for corn. The usual pro-

ductions of this part of the country are wheat,

* About 210 English acres.
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rye, oats, barley, beans, peas, vetches, clover,

turnips, carrots, and potatoes. No ground

here lies fallow ; the farms are seldom exten-

sive : forty bunders may be taken for an aver-

age. The distribution of a farm of this size

is usually into about six bunders of meadow,

and thirty-four of arable land.

These last are manured almost yearly, with

from twelve to sixteen waggon loads of manure

to each bunder, those in clover excepted On
these it is usual to spread, in March, turf ashes

brought in boats from Holland. From eighty to

one hundred tubs of about sixty pounds weight

each are employed for a bunder, one-third of

which is kept to be spread after the first cut.

Many of the Flemish farmers make great use

of these ashes, which being highly impreg-

nated with salts, enrich the land so as to ren-

der it capable of producing excellent crops

of wheat, without any other manure, except

turning under the clover it was sown with the

preceding year.

In most farm yards, a deep ditch is dug

near the cow-house, into which the urine of

the cattle runs, and a sufficient quantity is
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gathered, for spreading over two or three bun-

ders, which proves an excellent manure.

The arable part ofsuch a farm as I am speak-

of, is distributed as follows : five bunders of

wheat, five of rye, two of meteil, two of bar-

ley, four of oats, two of beans, peas, and
vetches, five of clover, four of turnips, carrots,

and potatoes, and five of coleseed ; in all

thirty-four bunders, the other six being

meadow.

The following rotation is used in the cul-

ture of these parts : the ground being well

manured, the first year coleseed is planted -,

the second year it is sown with wheat; and the

third with rye, without dunging. From two
to three raziers of wheat, of 80 lbs. each, are

usually sown on a bunder ; and when the crop

is good, it yields from thirty to forty raziers

of the same weight.

Some farmers spread turf-ashes on the

ground where they have sown turnips and

carrots, as well as on that sown with clover, &c.

and then pafs the harrow over it.

In a favourable year, a journal (a quarter of
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a bunder) of land well manured, will produce

from fifty to sixty sacks of potatoes.

Those that feed sheep in the districts where

no land lies fallow, feed them, as well as their

other cattle, with corn, beans, peas^ vetches,

turnips, and other roots.

Agriculture of Flanders ; andfirst in the environs of

Bruges.

The quality of the soil varies greatly in dif-

ferent parts of the district of Bruges, although

the main constituent of it be every where a

light sand. In many parts, continual manuring

and cultivation, have rendered it extremely

rich ; in some spots, for want of these, it is

lefs so ; but a more extensive population would

soon bring them into the same state as the

rest.

There are many large farms in this part of

the country, belonging in general to the rich

abbeys ; those of lay proprietors are for the

most part lefs ; and those of which the farmers

themselves are proprietors, are still smaller.

The culture in these cantons is regulated as

follows

:
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A ghemet, or measure of land, is manured

the first year with dung, or, near Bruges, with

a boat load of street-dirt from that city ; it is

then sown with flax ; the second year wheat

is sown on it ; the third year rye ; the fourth

year it is again slightly manured, and sown with

oats or Turkey wheat, and sometimes with

clover, turnips, carrots, parsnips, or potatoes.

Clover is sown along with oats, and only

lasts a year: it is afterwards ploughed, manured,

and sown with wheat and flax.

Broom is sometimes sown as an amend-

ment for bad land, and pulled up at the e id

of the second year, during winter. The
ground is then dunged, ploughed, and cul-

tivated with later crops, sown in the spring.

Turnips, carrots, parsnips, and potatoes,

supply in these parts the want of meadows,

and great care is taken to preserve them dur-

ing winter for food for their cattle. Turnips,

carrots, and parsnips are laid in the earth, in

round heaps, of eight or ten feet in diameter

at the bottom, and five or six feet high ; when
the first layer is placed it is covered with long

straw ; and so on alternately to the top. These

Volume V. E
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heaps are opened in the winter or spring, ac-

cording as the farmer has need of them for

feeding his horses and cows; they are given

likewise to early lambs, when young grafs is

wanting.

Potatoes afe kept in deep holes dug in

sandy ground, where they are seldom hurt by

ordinary frosts, and keep good till far on in

the spring.

In this tract of country, there are many

little woods of oak, elm, beech, oiler, and here

and there fir of the maritime kind. Great quan-

tities of willows are planted, and some are let

grow up into trees, out of which are made

windlafses for the boats and barges of the

country : these sell dearer than oak.

Lands on the Rivers Lys and Scheldt,from Mcnin and

Courtray to Ghent and Dendermonde , and also of

Maritime Flanders.

The soil on the flat banks of the Lys and the

Scheldt is reckoned among the best in Flanders:

it is in general a rich, sandy, moist loam, be-

come almost black with a long and uninter-

jupted cultivation. Hardly any great farms

*re found here ; those of from sixty to eighty
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ghemets are counted the greatest, and they

are generally lefs, as the land is richer.

In the largest of these farms, there are sel-

dom more than three or four horses, and ten

or twelve cows. The farmer employs from

twenty to thirty waggon loads of dung for

three ghemets of land, and only fifteen or six-

teen loads, if it be street-dirt from the great

towns, or turf-ashes brought by water from

Holland.

These lands produce grain of every sort in

great abundance, as also every kind of escu-

lent roots, which are given to the cattle in

winter, along with their hay. The meadows
along the rivers, and in other parts of this rich

and moist soil, are superiorly good, and the

clover is the most luxuriant I ever saw. It is

usual to spread, in the spring, sixty sacks of

turf-ashes on three ghemets of clover sown the

preceding year, which proves an excellent

manure to it. ••

A great branch of culture in these parts,

and particularly in the districts of Courtray

and Menin, is that of flax, of which they pro-

duce an immense quantity, and of the finest

E2
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kind. The expense of this culture is great,

the labour bestowed on it in weeding, is al-

most uninterrupted, and the damage it does

to the soil in exhausting its vegetable juices,

is beyond measure ; but in return, a good

crop will almost buy the ground. To recover

the soil after a crop of flax, clover and sper-

srule are sown on it, and turned down for

manure.

The plough used for this fine light soil, has

a little wheel and an immoveable sower : one

horse serves to draw it, or two at most in the

strongest of this ground.

Lands uncultivated, and fields lying fallow,

are here unknown. There are few woods in

this part of the country; but all the fields are

inclosed with hedges, and thick set with trees,

insomuch that the whole face of the country,

seen from any little height, seems one con-

tinued wood.

The agriculture in Maritime Flanders is

much the same with that now spoken of, as

the soils of each bear a great resemblance

;

only that near the sea is more moist, the mea-

dows are more extensive, and little or no flax
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or spergule are there cultivated. If there be

any material difference between these soils,

it consists in the greater quantity of marine

substances, which enter into the composition

of the soil of Maritime Flanders, than of that

in the inner part of the country, and these add

to it an additional degree of fertility.

The castlery of Funis, and the environs of

Dixmude, abound more in excellent meadows

than any other part of the Low Countries

:

the number of horned cattle fed there is inv

mense, as is also the quantity of butter pro-

duced and sold, chiefly at Dixmude market

;

and it is of the best quality both for richnefs

and keeping.

The Pays de Waes.

The land of Waes is the district lying on

the north side of the Scheldt, between Ghent

and Antwerp ; it is a perfect flat, and is

reckoned the richest part of Flanders. The

original soil was pure sand, and its present state

of fertility, is owing to the great number of

its industrious inhabitants, who cultivate a

few acres round their dwellings, of which, for

the most part, they are proprietors. The na-

tural meadows are rich, and the great number

E 3
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of cows which the inhabitants keep, furnish

manure in great abundance ; but they are not

content with this alone ; great quantities of

turf-ashes are brought thither from Holland,

as also a great part of the street-dirt and dung

from Brufsels, Antwerp, and Ghent, besides

what is had from the many rich and populous

towns and villages, with which this district is

covered.

The farms being so very smail, few horses

are kept in the land of Waes; the ground is

chiefly worked with the spade and hoe, which

the extreme lightnefs of the soil renders easy.

If a plough be used, it is of the most simple

kind, without wheels, and drawn by one horse.

All these contribute together to give a rich-

nefs and fertility to the soil of this tract, which

surpafses almost what can be imagined. No
spot lies uncultivated.

The common method of culture is as fol-

lows: a bunder of land is manured, once

in seven years, with from forty to fifty cart

loads of dung, and town dirt. The first year

it is sown with hemp; the second with flax;

the third with wheat ; the fourth and fifth with

rye 5 the sixth with oats; and the seventh
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with clover, Turkey wheat, turnips, or carrots.

Fallow ground is unknown here.

Spergule is sometimes sown about mid

August, on land that has borne wheat ; and

in October the cows are put into it. The

spergule which they cultivate for seed is sown

in March, and reaped in June.

It is to be observed, that the riches of the

land of Waes consist chiefly in the culture of

flax and hemp; the other crops being in ge-

neral for their own use, and for home con-

sumption, which indeed is very considerable,

on account of the great population of this

district. The produce of their flax and hemp
is so considerable, that in a good year they are

reckoned to amount almost to the value of the

ground.

The agriculture of the land of Waes, pafses,

indisputably, for the most complete and per-

fect in all the Netherlands.

E*
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ESSAY IV.

On Hogs and their Management.

(JF all the animals that are to be met with in

Husbandry, hogs are the most universal.

Other animals are applicable to certain dis-

tricts, or particular farms ; but there is no

farmer so great that does not find hogs of

much consequence to his profit, nor any so

small as to be beyond his reach. Even to the

industrious labourer they are an object of con-

siderable advantage. There is not an article

in husbandry that more deserves the attention

of a young farmer, than getting as soon as

pofsible into a right system of managing his

hogs. I shall consider them under the heads of

lst,Breed. 2d, Weaning. 3d, Food. 4th, Fat-

tening. 5th, Hog-sties and yard. 6th, Profit.

7th, Distempers.

Breed.—It would be endlefs to parti-

cularize all the breeds of swine there are in

England 3 those only which deserve our aN
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iention are, ] st, The Berkshire. 2d, Shropshire

3d, Northampton. 4th, Chinese*.

Berkshire.—This hog is spotted red and

brown, comes to a great size, has small ears,

short legs, and very broad sides- They are

very highly esteemed ; but come to so large a

size, that no person should keep them who is

not perfectly well provided with food; without

this they will dwindle away, fall into diseases,

and yield much lefs profit than a lefs breed.

Shropshire—Come to a very large size;

they are both white and coloured, but

usually the former; short legs, and slouching

ears which hang upon their cheeks. They

are a very good breed, and much esteemed

at Barnet market. They nearly resemble the

Northampton—Which are white, with

very short legs; come to an immense size, espe-

cially the Naseby hogs. They are most dis-

tinguished by the immensity of their ears,

which are much larger than the Shropshire,

* Linnaeus's species are, 1. Scrofa. 2. Porcus. 3.

Tajafsu. 4. Babjrufsa. 5. iEthiopicus. AmanUates

£cadcmicat Tom, v. 4-GK
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and sweep along on the ground before their

noses, almost blinding them ; this makes them

a remarkably gentle breed. I had a boar,

which, when old, was as gentle as when
young.

Chinese.—I am strongly inclined to believe

this the most profitable* breed of hogs we have

in England ; they are very hardy, and will

live on lefs food, by far, than any of the pre-

ceding ; they are rarely seen lean, or in poor

order. There are two sorts of them j one

which can never be brought to any size, and

another which rises to a large weight. They

are also white and black •( : the largest I have

«een were the former. In the experiments I

have made on hogs, I have found swine of

this breed fatten well on food that would only

keep other hogs.

* They are also found superior to the common sorts in

France.—Les cochons de la Chine preferables ans n6tres

reufsifsent parfaiternent. F/sais sur divers Sujets inter*

•fsans, p. 24-4-.

f All the hogs in Italy are black, except at Bo-

logna, and there red. Burttct's Travels, Harris, Vol. ii.

p. 609.
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System.—In aligning the stock of hogs
for a farm, a farmer should consider what is

most likely to pay him well. He may keep
sows, and sell their pigs for roasters : this will

answer only in the neighbourhood of great

markets. He may breed young hogs, and
sell them for others to fat ; or he may both
breed and fat. He may not breed at all, but
buy three or four months shoots at Michaelmas,
keep them a twelvemonth, and then sell them
lean ; or keep and fat them. Thus a farmer
has a great choice of management ; nor is it

easy to say which will pay him best. Breeding-
will answer if he has excellent conveniences,
and the greatest command of food, a dairy, &c.

But if he is ever likely to be in doubt in this

respect, I should prefer buying in shoots at
Michaelmas, keeping them a year, and then
selling, or not, according to markets ; if ho°-s
ready to fat sell high, and at the same time fat
pork does not find a market proportionable,
then to sell lean ; but if lean hogs are duIJ
in the market, and fat pork a good article,
then to fat them. It is a very easy matter, fa.

any situation, for a young farmer 'to discover
this point, and understand it well • and ho
should conduct himself accordir
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And here it is necefsary to remark, that X

totally reject the common idea of keeping

only one sow, or two or three pigs, under the

notion that if more are kept the profit is

nothing. A sow, living upon mere offal,

yields, perhaps, a thousand per cent, profit

;

but nothing is more absurd than therefore to

conclude that ten sows will not answer : they

certainly will not pay in the same proportion,

but no animal will make a better return for

crops raised for them. I suppose my farmer

to apply parts of his land as exprefsly to the

maintenance of hogs, as of cows or sheep, and

he need not apprehend its not answering.

Sows.—The Sows should always be kept

confined in their yard, except when they are in

the clover field ; they should not go to the

boar till they are nine months old, and if they

are a year it will be the better. When great

with pig they must be in a yard by themselves

in winter, not to be disturbed by the boars

and shoots ; and for about a fortnight before

they pig they should be confined to the sty,

but each to have a small area to it. "While

pigging, it is efsential that nobody goes near

them ; not even to look at them ; for some

will eat their pigs in that case, that would

5
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never touch them if they were not disturbed,

They should be fed moderately before pigging,

but afterwards they must have as much as

they will eat of dairy wash ; and baits of tur-

nips, carrots, cabbages, or potatoes, for want
of wash; with boiled potatoes or carrots, and
a little meal, once a day for a fortnignt. They
must be kept well littered and clean ; but,
at pigging, not with too much, as they are
more apt to overlay their pigs in it for the

first week. When they have pigged a week
or ten days, they may be let out of the sties

into their yard for three or four hours in the
middle of the day, to stretch their legs, which
is better than total confinement.

Sows, when expected to take the boar,

should not be kept too fat. I have been told

by an observing farmer, that when his sows
have gone to boar in a great acorn time,

being in high order, they have never had many
pigs; and that it was a common observa-
tion*.

* Somewhat similar (o this is an old remark, that when
a cow is fat at taking the bull, she is much the Jefs likely
to be with calf. Mescal's Gwernrmnt cf Cattle, p. 52 Pliny
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They will, with constant admifsion to a.

boar, have three litters of pigs in fourteen

months.

Weaning Pigs.—The proper age at which

to wean pigs is two months, having castrated

them in six weeks. They must be kept in sties

that have a small yard for them to run in, and

both kept perfectly clean and well littered with

wheat straw or stubble. Their food must

be good, and given as plentifully as they will

eat. Boiled potatoes or carrots for a fortnight,

and then raw ones, will prove a good food ;

with a bait every day for a month of oats, and

afterwards pea or bean, or buckwheat meal,

unlefs there is a dairy, and then a mefs of milk,

or whey will answer instead of it. This must

be the management till the clover field is

ready for them, which may be the beginning

of May ; and if the pigs are then three months

old, they will do well on that food. During

the weaning, the article of plenty of clean

straw, and great cleannefs, so as the pigs may

observes, that a fat sow has few pigs. Hist. Nat. lib. 8.

cnp. 51. Penuriam lactis prcepingues sentiunt et prirao

ibelu minus sunt numerosce.
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always have fine, smooth, sleek, coats, is of

such consequence, that the greatest plenty of

food will not make amends for the want of it.

Castration.—The pigs should be cas-

trated at about a month old*.

Ringing.—Pigs should be rung though

they do not go in neat pastures ; and even

hogs do not fatten so well while they have a

power of rooting in their dungf.

Young Shoots.—The young hogs that

are weaned, and arrived at the age of three

or four months, must, through the year, (ex-

cept when in clover,) be confined to a yard

by themselves. Their food may be turnips

or cabbages, potatoes or carrots ; also malt

grains, if they sell as they do in many places,

at 3d. a bushell. Turnips alone will not do ;

they should with them have an allowance of

corn : cabbages are much better, but carrots

* But not at four, six, and even twelve months, as the

French writers prescribe. Ligcr Nauveau Theatre ti'Jgri-

culture, p. 221. Lisle'f Husb. Vol. ii. p. 328.

f Lisle's Husb. Vol. ii. p. 527.
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and potatoes will keep them without any help

to their full growth. If it is summer, nothing

is better than the clover field.

For older hogs, of course, the same regimen

wiil be sufficient.

Food.—Whoever designs to enter largely

into keeping hogs, must make a very ample

provision of food for all the seasons of the year,

and for every sort of stock: if he does this

with a proper foresight, he will find that no

animal upon his farm will pay him better

;

but, on the contrary, none will answer worse

if not supported in great plenty The follow-

ing are the articles of food which he must

particularly attend to.

Clover.-—Whoever would make the most

profit of which his hogs are capable, must not

think of doing it without the afsistance of

this plant The great use of it in supporting

swine was very little known till of late years.

I have practised it many years with the greatest

succefs. A small clover field, very well fenced,

with a pond in it, should be ready to receive

the hogs the beginning of May. When first

drove, a man and boy should keep with them
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late the first two or three evenings, to see that

they do not attempt breaking out to come

home, and to drive them to some warm

hollow under shelter in a dry ditch, or under

a small moveable shed littered ; they will

take very readily to such, and having been used

to it a few nights, you need be under no further

trouble about them till after harvest, or till

the acorn season, or the clover is done. All

hogs that are past weaning, that is, a quarter,

half, and full grown ; boars, and sows that

have no pigs with them ; sows whose pigs

are in the sty, and themselves let out to bait

;

for all such, it is as fine food as can be pro-

vided : and there is no other way of keeping

them nearly so cheap. An acre will feed

from twelve to twenty middling-sized hogs

through the summer.

Lucern.—The best culture of this srafs

does not admit in common of its bein? fed ;

if used for swine, therefore, it must be mown
for soiling. This I have known practised

with very good succefs. For one month's

food, however, in the spring, before clover

is ready to feed, lucern would be very pro-

ill able.

Volume V. F
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Tares.—The same observation is appli-

cable to winter and spring plants ; they must

both be given in small racks, or else scattered

over a small grafs field adjoining to the hog-

yards*.

Potatoes.—Of all articles of food which

it is necefsary to a hog-master to provide very

amply, none is so indispensably necefsary as

this root. He ought, every year, to have se-

veral acres of the Howard or clustered sort,

as that yields by far the greatest crop. They

are of use in every step of the hog's progrefs

:

boiled, but better steamed, they will wean

young pigs, and fat the largest hogs ; and raw

they are an excellent support to all other

stock ; such as sows, shoots, and full grown

hogs. When a farmer has found how many

bushels an acre of his land will yield, he may

then proportion them upon this hint, that three

hundred bushels will winter-feed, during six

months, fifteen shoots, having some other

afsistance, to begin when three or four months

old ; and the advantage by feeding them will,

according to circumstances, yield trom 4d. to

6d. per bushel, but, on an average, 5d. sup-

posing the times respecting hogs to be good.

* Lite's Hu&b. Vol ii. p. 331.
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And in fattening them, the potatoes will pay

also from 4d. to 6d.

Carrots—Though inferior to the pre-

ceding root for hogs, are of great use ; they

do excellently well for all sorts of lean stock ;

and also for weaning pigs, with the afsistance

of a little dairy wash. Several other persons

have fattened hogs on them boiled, but as

they have often failed, and potatoes are cer-

tainly superior, I say nothing of that applica-

tion. Upon very poor sandy soils, they should

be substituted instead of potatoes, much more

than on better soils ; for the cluster-potatoe

will yield very large crops on such. I»ut car-

rots come to a considerable produce on the

very poorest, and without dung; hence they

are amazingly valuable in such countries to

those who would go any lengths in keeping

hogs.

Parsnips—are, I believe, to be preferred

greatly to carrots. They fatten all their pork

in the island of Jersey with them. They are

a much more saccharine root; and it is known,

that nothing fattens a hog faster, or makes

filler pork, than the sugar-cane*.

* Le BU;:"iC\ Travels, p. 76.

F2
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Cabbages.—From September, to the end

of December, there is no plant will keep the

common stock so cheaply as this j while they

are green and fresh, and before much of them

grows putrid, or turns yellow, they yield an

immensity of food, which will support the

sows and shoots to their growth, but will not

do to wean upon, without considerable

assistance.

Turnips.—The same is to be observed of

turnips, but in an inferior degree, for cab-

bages are a much better food.

Grains.—Malt grains, where to be had at

4d. a bushel, or under—that is, per bushel of

malt brewed, and not the grains measured,

are a verygood food for common stock, but they

must be baited with some of the preceding

articles, for they do very indifferently alone.

Grains keep best when buried in cisterns, and

covered with green sod roofed*.

Bran and Pollard.—The use of these,

to save corn, is of considerable consequence,

* This was the Flemish way of preserving them.

liartlib's Legacy, 1650, p.
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but depending entirely on price ; in some

situations, there is such a demand for bran, in

manufactures, &c. that it will not answer to

give it to cattle ; in others, it is to be had

cheap; and will pay when used for hogs.

Circumstances, therefore, must be the farmer's

guide.

Mr. Jebb, ofSlaine-Mills, in Ireland, ascer-

tained the price of pollard at which it would

answer to feed hogs. That which weighed

six stone the barrel, paid in feeding, keeping

and breeding, 10 d. a barrel, pork being at 20s.

per cwt*. This informs us, in England, that

pork, at 4l, per cwt. would consequently pay

3s. 4d. for such a barrel, which is 10 d. a

bushel of twenty-one pounds.

Those who are in the neighbourhood of the

sea shore, have advantages in feeding swine

that should not be neglected. Mr. Arbuthno.t

mentions a remarkable instance of great num-

bers being thus fed in North Wales, on the

shell-fish, &c. they find then
|

.

* Tour in Ireland, Vol. i. p. 56.

f An Inquiry into the Connection between the Price

of Provisions and the Size of Farm?, Svo. 17 73, p. 21.

F3
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To state a system of hog-feeding that shall

take in the most beneficial of these articles^

and in the most profitable manner, must have

its use

—

First, in keeping without breeding

:

Suppose, at Michaelmas, when young

shoots are every where driven to mrrket in

the greatest plenty, they are bought at about

8s. or 10s. each, and being put into a yard

prepared lor them, are fed regularly with cab-

bages till about the 20th of December, when
the hard frost usually sets in, which renders

the cabbages cold and frozen, so that

they do not nourish this stock so well. Nine

or ten weeks may be given to this food ,

during which period, the cabbages being in

full perfection, an acre will go very far, and

support them at a much cheaper rate than can

be imagined by those who have not experi-

mented it. When the frost sets in, let them

be put to potatoes ; which I suppose packed

safe into ridges adjoining the yard. The use

of this root is exceedingly convenient ; for

there is no other trouble in it than opening a

ridge, and throwing out a few bushels twice

a clay. If the farm is upon a poor sandy soil,
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on which carrots are cultivated much cheaper

than potatoes, that roet is to be used instead

of them, in the same manner. Let them* be

kept in this manner till the lucern field is

grown five inches high j which, in common

seasons, will be by the lOth or 12th of April, and

sometimes sooner. Let them, when rung, graze

in it all day, and if they do not keep to their

looks, give them a bait of potatoes or carrots at

night. The 10th or 12th ofMay, confine them

entirely to the clover-field, and there keep

them till the oorn?fields are cleared, till acorns

fall, if you have an\v or till you drive them

to market for sale, if lean hojrs sell better than* o

fat ones are likely to do , but if pork bears a

pretty good price, put them mto a sty to fat,

and feed them regular'
, yith hat food which

answers best. Finish the fairing with pease

or barley-meal. 1 his syst< i

'. believe,

most advantageous, and the least troublesome

and difficult of any that can be embraced;

and is, I belie v \ to be pi gferred to breeding.

But if breec
, '

ig is gone i, to, the only differ-

ence lies in the sdv. s and young pigs weaned
and weaning ;—all th< others are to be fed

exactly as I have described : these on dairy-

wash, or boiled potatoes, as before mentioned.

But a shoot weaned, and at such an age as to

F4
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be put to any food, is, I believe, generally, to

be bought as cheap, or perhaps cheaper, than

bred. I speak it, however, doubtfully, for it

has not yet been experimentally proved.

The system described will pay as well, or

better, for every article of food given, than

most other applications in which they can

be used.

Of fattening Hogs.—Use maybe made

of potatoes in fattening any swine ; in some

situations, and under certain circumstances,

of course more than in ethers : they must be

boiled or steamed for this use, and mixed

with meal. It has been a common practice

to add a sixth or seventh of barley-meal*.

When hogs are fattened on corn, I am
clear in the advantage of grinding j- it to meal,

in which state, given dry, I have fattened

many hogs very expeditiously j but they must

* They fatten them in Switzerland on bcth carrots

and potatoes, but add z little raea! in their water, which

seen.- t< me to be a bint worth attending to. Memoires

tie la Societc a'. £,-«r?, 1765, Tom. iii. p. 1+2.

1

| Lisle's Husb. Vol. ii. p. 334.
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have water always by them, as they seem to

fatten in proportion to their drought. But if

corn is bestowed, by much the best way of

using it is, to put the meal into cisterns or

tubs, nnd add water enough to make it of the

consistence of cream, to keep it stirring every

day till it has fermented and become sour*,

which, in weather not very cold, will be in

three weeks, and then to give it the hogs

;

keeping mefses prepared before-hand to suc-

ceed each other. I have tried this method

many years, and with uniform succefs ; and

have found, by weighing the hogs alive every

week, and making comparisons with other

food, that none comes up to it, being the most

profitable of all others. Use half barley and

half pease-meal, to choose ; but if not, all of

either ; beans do not make so good pork. I

do not perceive that the hogs are ever drunk

with it, which they, of course, would be, if

the vinous fermentation took place. The
drunkennefs of the distillers' hogs is said to be

the reason of their fattening -j\

* It is remarked, that milk, is kept in cisterns till sour

before it is given to hogs, by Mr Car, of Mafsingham,

Difsie, Mem. of Agric. Vol. iii. p. 1 54--

| Report of the Committee of the House of Com-
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In Germany they fatten bogs upon the

common gourd, and cattle also*.

There is sometimes an advantage in fatten*

ing every year a number of hogs, merely with

a view to raising a good dunghill. We see

some farmers go to a great expense in other

ways of manuring ; it may be worth the at-

tention of others to consider if this would

not be a cheaper method than any. Those

who would try the experiment, should pro-

vide two articles in proper plenty ; cheap

food to fatten with, and litter for raising the

dung. The litter may either be fern, ling,

stubble, or straw : there should be great

plenty of it f , as on this depends the profit.

mens, to whom the petition of the farmers and graziers

was referred, 1745, folio, p. 9.

* Memoires de la Societe de Berne, 1768, torn. ii. p.

112.

-J-
Hogs should be kept very clean, being a clean

animal, as was remarked by Child. Hartlii's Legacy,

p. 88.—A French writer says, La paille fraiche sou vent

renouveliie ks engraifse autant que le manger. Maism

Rvstique, 4lo, p. ICO.—Which is excellent ; but what are

we to say to what follows : On en a vus devenir si gras

qu'ils avoient jusques a un pied et demi de lard d'dpais-

scur.
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Rain-water falling on dung is what weakens

it so- p-iv'.ch in common ; and one raason why
that of pigeons is so excellent, is ite jeing

always kept close in a house. Experiments

have been tried on this mode of raisine

manure, and many are inclined to think it

cheaper than any other.

The health of the animal also, as well as

the value of the manure, demands much at-

tention to cleanlinefs, which a farmer should

effect by means of litter. It is a mistake to

suppose the hog is so dirty an animal* as to

want little c<?re of this sort ; none thrives worse

under negligence.

All hogs should be fasted two or more

days before killing. It is even said, that

the flesh of those drove a hundred miles will

take salt better than distillers' hogs, owin

fasting f.

* It is remarkable, thai the Chinese swine, in China,

never wallow in the dirt ; but they do it in Europe, on

seeing other hogs. Osbtck's Voyage to China, vol. i. p. 30 1.

f Report of the Committee of the House of Com-

mons, folio, 1745, p. 12.
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Ringing their noses is indispensable to both

lean and fat stock; the former to prevent

their grubbing up pastures, and the latter

to keep them from rooting among their

litter. In some parts of Europe, they cut

a piece of the nose-gristle off, when young*:

I have once or twice seen it done in England.

Sties and Yards.—There is no farm so

ill provided as not to have some hog-sties on

it ; but these are usually ill-contrived, un-

connected, and inconvenient. Whoever en-

ters largely into the system of hogs, will find

very ample conveniences efsential to his plan.

These are,

1. A boiling, or steaming house, with a fur-

nace, and iron boiler, that holds about twenty

bushels of potatoes : this house may be very

small ; a cheap shed is sufficient, as it wants

nothing under the cover of its roof but the

boiler and steam apparatus.

2. Cisterns of brick, or well-rammed clay,

adjoining the house, that any thing may be

* Amaenitates Academics?, torn. v. p. 471.
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put immediately into them, without any car-

riage : there should be one for milch sows

and weaning pigs, another for fat hogs, and

a third for lean stock. A pipe from the dairy

into these cisterns, or, better against freezing,

an open trough, but fixed, to conduct whey

and fiet milk.

5. Yards, paled in, around these cisterns

;

the fence at the distance of five or six feet

from them, and troughs in the pales at bottom,

so as to form a part of the fence ; by means

of them the servant who attends the hogs may
lift their meat immediately out of the cisterns,

and put it into the troughs, without going

among the hogs, or being incommoded by

them. Of these yards, there should be one

for sows that are big with pig -

3 another for

pigs weaning ; a third for pigs weaned ; a

fourth for the common stock ; and a fifth for

fattening swine : at the least, however, there

must be four. And at the further side of the

yards, opposite to the troughs, should be sheds

for the hogs to lie under. If the boiling-house

is taken as the centre of a circle, the cis-

terns will form a larger circle around it

;

the pathway a larger circumference still ; the

yard beyond that a still greater; and the con-

cluding margin the line in which the sheds
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are built. The sties in which sows are to pig

should be scattered among them for conve-

nience, so that a sew may be let in or out

without being forced to go among Other hogs;

and vet with the convenience of letting them

in or out of the yards. The best place is,

therefore, in the outward circumference of

sheds : which, being the largest circle of all,

will admit them, and yet leave sheds enough

open to the yards.

These conveniences are efsential to the hog

system, and the expense of ere< era -.ot

very considerable -, an hundred pob\ is would

do for them, upon a middling scale , inc. if

breeding was not made a part of the businefs,

lefs money, as there would then be but two

sorts of stock, lean shoots and fat hogs.

Folding.—In general it is far more advan-

tageous to make this animal contribute to the

dunghill, by confining him to weil-littered

yards and sties
;
yet : t is very practicable to

fold him in the manner of srjeep. It is said

to be a common practice in Denbigh and

Flintshire*. In fattening, I snould appre-

* Mr. -Arbutlmot'.-. Inquiry into the Connection be-

tween the Price of Provisions and Size of Farms, 8 vo.

1773, p. 21.



GEORGICAL ESSAYS. 87

hend, it would be very easy richly to manure

a large tract of dry grafs land by a moveable

fold, and troughs on wheels, in which to give

them their food j also a small shed, moveable

likewise, but without any floor; and when
the hogs had sufficiently trodden and dunged

the space, to move on the whole apparatus
j

it would be the most effectual method in

the world of curing mofsy and hide-bound

pastures.

Profit of Swine.-—The profit to be made,

by entering largely into this branch of hus-

bandry, will depend, as in most other cases,

on a variety of circumstances ; I mean the de-

gree of the profit, for in every situation with

which I am acquainted the advantage is not

inconsiderable. It will depend on the price

of lean hogs, and on that of fat pork ; and also

on the crops, and the cheapnefs with whicli

cabbages, carrots, potatoes, and clover, can

be raised. To give any particular calcula-

tions would not, therefore, be easy ; in gene-

ral, however, I shall observe, that there is no

sort of stock kept upon a farm that will pay

better than hogs; but this depends on very

ample provision being made for them, as I

know no stock that will lefs bear a deficiency

2
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of food. A sow will produce three litters in

fourteen or fifteen months ; but reckoning

only two in a year, one in winter, the pigs

sold at the market for roasters, at 5s. each

;

and reckoning eight to a litter, there is 2 1.

Another litter of eight in spring or summer,

reared. And upon this plan a sow will be

found to vield a surprising produce in the

year. And in buying in a shoot at Michael-

mas, at 7s. or 8s. and keeping it a twelve-

month, there is 20s. added to the value of it;

yet if a sheep or lamb is so bought at that

price, it will not, perhaps, be increased in

value more than two-thirds : yet the food of

both will be exactly the same ; clover in sum-

mer, and cabbages or carrots, or perhaps hay,

added in winter. In general, the advantages

to be reaped from this stock are more appli-

cable to all sorts and sizes of farms, to very

small, as well as to extremely large ones, and

to every place and situation. But it is very

rare that I have seen the benefit made of

them which they will admit of, resulting from

what I before remarked, the unwillingnefs,

so general among farmers, to raise crops on

purpose for them : they can keep a few with-

out any expense whatever, and therefore they

will net raise food for many. It is very easy
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for a young farmer to try the experiment on

two or three sows, and the pigs bred by them;

or by buying in ten or a dozen shoots at

Michaelmas : the clover will probably be on

his farm, and a very few cabbages, potatoes,

or carrots, would do the rest.

The person, of all others, who seems to

have been most sensible of the advantage to

be made by swine, is Mr. Rofs, of Cromartie-

Scott, and whose plan of breeding, fattening,

and cultivating clover and potatoes for them,

much exceeds any thing I have known in

England.

Distempers.—The diseases to which hogs

are liable, are very few, and are troubled with

those but seldom. The chief are, 1, The

measles*: they are said to be perceptible

in this animal only in the throat ; which is

usually seen, in opening their mouths, to be

full of small swellings. They sometimes ap-

pear externally at the same time. I never

heard of any medicine but antimony for it.

2. The fever, called also the heaving of the

• Ellis's Husb, Ab. and Meth. vol. ii. p. 296.

Volume V. G
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lights : I npver saw this distemper. They

give oil and brimstone for it. S. The murrain

shows itself by boils breaking out in various

parts of the body : this is probably the le-

prosy, for which Mr. Boyle directs antimony

to be given. I have seen hogs much dis-

ordered in their throats, which I imagined to

be the measles ; but this excepted, my own

experience tells rne nothing of their distempers;

for they are, in general, in perfect health.

Long hair and bristles is generally an ill-

sign in hogs*.

Buying and Selling.—Salesmen, job-

bers, and butchers, who are in a constant

practice of judging of the weight and value

of a hog by the eye, want no rules to instruct

them ; but the farmer who has occasion to

use judgment of this sort much seldomer, is

by no means a match for them, and ought to

have some certain rule by which to know the

weight and value of a hog. From a great

number of experiments it has been found,

that every twenty pounds live weight of a fat

hog, will yield neat dead weight from twelve

* Lisle's Hub. vol. ii, p. 324.
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to fourteen. In hogs that do not exceed

twelve stone, (fourteen pounds to the stone)

it will be twelve j but in larger swine it will

usually be about fourteen. Hence, thereto re,

if the farmer weighs his fat hog alive, he

knows not only the neat profitable weight

dead, and consequently his value, but he also

can tell, by weighing him every week, when

is the right time to kill or sell him to the best

advantage ; for when he falls off from that

daily increase which he makes in profitable

fattening, then it is best to kill him.

In buying or selling lean hogs, it is a much
fairer and more certain way to judge by

weight than by the eye. I cannot instruct a

man how much a pound, live weight, he

should give, for it will, of course, depend on

the price at market ; I may, however, remark,

that I have found it to vary from lid. to 2rd.

per pound*. If a young farmer weighs a

few lean swine, about the size of those he

wants to buy, he will be a better judge how
to bid at a market or fair.

Bacon.—The art of curing pork, so as to

* Written in 1770.

G 2
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make good bacon*, is not generally known.

In the east of England they are acquainted

only with hams pickled and smoaked, and

with pickled pork : the latter is merely

rubbed well with common salt, and put

into the powdering tub, with heavy weights

on it.

It had long been an idea, that pork could

not be salted in very hot climates ; but

Captain Cook, with the penetration he ex-

erted on every subject, showed that this was

an error. His method deserves attention f.

Skins.—It seems to be rather a want of

economical attention in this kingdom, that

no use is made of hogs' leather, except the

Ude of an old boar. Yet the shoes that the

Chinese sell to the Europeans at Canton,

are made of it, the hair being burnt off

with a red hot iron J. It was a wise pro-

* For the Westphalia way, see Bradley's General Treatise

cf Husbandry and Gardening, vol 1 . p. 115.

J- Cook's Last Voyage, 4to, vol ii. p. 135. Vol. iii.

r. 11.

; Osjbeck's Voyage to China, vol. i. p. 234.
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eeeding in the Imperial Economical Society

at Petersburg, to offer a premium, which

they did in 1780, for the best method of

applying the skins of hogs to use by tan-

ESSAYV.

On Insects.

X he structure, and the use of the parts, of

insects, are lefs understood than that of qua-

drupeds and birds, not only by reason of their

minutenefs, or the minutenefs of their parts,

(for that minutenefs we can, in some measure,

follow with glafses) but also, by reason of the

remotenefs of their manners and modes of life

from those of larger animals. For instance :

Insects, under all their varieties of form, are

endowed with antenna?, which is the name

* Journal Encyclopedique, 17SI, Tom. ii. part 3.

p. 519.

G 3
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given to those long feelers that rise from each

side of the head ; but to what common use or

want of the insect kind, a provision so uni-

versal is subservient, has not yet been ascer-

tained j and it has not been ascertained, be-

cause it admits not of a clear, or very probable,

comparison, with any organs which we pos-

sefs ourselves, cr with the organs of animals

which resemble ourselves in their functions

and faculties, or with which we are better ac-

quainted than we are with insects. We want

a ground of analogy. This difficulty stands

in our way as to some particulars in the insect

constitution which we might wish to be ac-

quainted with. Neverthelefs, there are many

contrivances in the bodies of insects, neither

dubious in their use, nor obscure in their

structure, and most properly mechanical.

These form parts of our argument.

I. The elytra, or scaly wings of the genus

of scarabaeus, or beetle, furnish an example of

this kind. The true wing of the animal is a

light transparent membrane, finer than the

finest gauze, and not unlike it. It is also

when expanded, in proportion to the size of

the animal, very large. In order to protect

this delicate structure, and, perhaps, also to
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preserve it in a due state of supplenefs and

humidity, a strong, hard, case is given to it, in

the shape of the horny wing which we call

the elytron. When the animal is at rest, the

gauze wings lie folded up under this impene-

trable shield. When the beetle prepares for

flying, he raises the integument, and spreads

out his thin membrane to the air. And it

cannot be observed without admiration, what

a tifsue of cordage, i. e. of muscular tendons,

must run, in various and complicated, but

determinate directions, along this fine surface,

in order to enable the animal, either to gather

it up into a certain precise form, whenever it

desires to place its wings under the shelter

which nature hath given to them ; or to ex-

pand again their folds, when wanted for

action.

In some insects, the elytra cover the whole

body ; in others, half; in others, only a small

part of it ; but in all they completely hide and

cover the true wings. Also,

Many or most of the beetle species lodge in

holes in the earth, environed by hard, rough,

substances, and have frequently to squeeze

their way through narrow pafsages; in which

G 4
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situation, wings so tender, and so large, could

scarcely have escaped injury, without both a

firm covering to defend them, and the capa-

city of collecting themselves up under its pro-

tection.

II. Another contrivance, equally mechani-

cal, and equally clear, is the awl or borer

fixed at the tails of various species of flies ; and

with which they pierce, in some cases, plants ;

in others, wood ; in others, the skin and flesh

of animals ; in others, the coat of the chry-

salis of insects of a different species from their

own ; and in others, even lime, mortar, and

stone. I need not add, that having pierced

the substance, they deposit their eggs in the

hole. The descriptions, which naturalists give

of this organ, are such as the following. It is

a sharp-pointed instrument, which, in its in-

active state, lies concealed in the extremity of

the abdomen, and which the animal draws

out at pleasure, for the purpose of making a

puncture in the leaves, stem, or bark of the

particular plant, which is suited to the nourish-

ment of its young. In a sheath, which divides

and opens whenever the organ is used, there

is inclosed, a compact, solid, dentated stem,

along which runs a gutter, or groove, by which,
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groove, after the penetration is effected, the

egg, afsisted, in some cases, by a peristaltic

motion, pafses to its destined lodgment. In

the oestrum, or gadfly, the wimble draws out

like the pieces of a spy-glafs ; the last piece is

armed with three hooks, and is able to bore

through the hide of an ox. Can any thing

more be necefsary to display the mechanism,

than to relate the fact ?

III. The stings of insects, though for a differ

rent purpose, are, in their structure, not unlike

the piercer. The sharpness to which the point

in all of them is wrought ; the temper and

firmnefs of the substance of which it is com-

posed ; the strength of the muscles by which

it is darted out, compared with the smallnefs

and weaknefs of the insect, and with the soft

or friable texture of the rest of the body, are

properties of the sting to be noticed, and not

a little to be admired. The sting of a bee

will pierce through a goatskin glove. It pe-

netrates the human skin more readily than the

finest point of a needle. The action of the

s^ing affords an example of the union of chy-

mistry and mechanifm, such as, if it be not a

proof of contrivance, nothing is. First, as to

the chymistry; how highly concentrated must
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be the venom, which, in so small a quantity, can

produce such powerful effects? And in the bee

wc may observe, that this venom is made from

honey, the only food of the insect, but the last

material from which I should have expected,

that an exalted poison could, by any procefs

or digestion whatsoever, have been prepared.

In the next place, with respect to the me-

chanism, the sting is not a simple, but a com-

pound instrument. The visible sting, though

drawn to a point exquisitely sharp, is in strict-

nefs only a sheath -, for, near to the extremity,

may be perceived by the microscope two mi-

nute orifices, from which orifices, in the act

of stinging, and, as it should seem, after the

point of the main sting has buried itself in the

flesh, are launched out two subtile rays, which

may be called the true or proper stings, as

being those, through which the poison is in-

fused into the puncture already made by the

exterior sting. I have said that chymistry and

mechanism are here united : by which obser-

vation I meant, that all this machinery would
have been uselefs, telum imbelle, if a supply

of poison, intense in quality, in proportion to

the smallnefs of the drop, had not been fur-

nished to it by the chymical elaboration which
was carried on in the insect's body : and that,
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on the other hand, the poison, the result of

this procefs, could net have attained its effect,

or reached its enemy ; if, when it was col-

lected at the extremity of the abdomen, it had

not found there a machinery, fitted to conduct

it to the external situations in which it was to

operate, viz. an awl to bore a hole, and a sy-

ringe to inject the fluid. Yet these attributes,

though combinecj in their action, are indepen-

dent in their origin. The venom does not

breed the sting ; nor does the sting concoct

the venom.

IV. The proboscis, with which many in-

sects are endowed, comes next in order to be

considered. It is a tube attached to the head

of the animal. In the bee, it is composed of

two pieces, connected by a joint : for, if it

were constantly extended, it would be too

much exposed to accidental injuries; there-

fore, in its indolent state, it is doubled up by

means of the joint, and in that position lies

secure under a scaly penthouse. In many

species of the butterfly, the proboscis, when

not in use, is coiled up like a watch-spring.

In the same bee, the proboscis serves the office

of the mouth, the insect having no other:

and how much better adapted it is, than a
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mouth would be, for the collecting of the pro-

per nourishment of the animal, is sufficiently

evident. The food of the bee is the nectar of

flowers y a drop of syrifp, lodged deep in the

bottom of the corolla?, in the recefses of the

petals, or down the neck of a monopetalous

glove. Into these cells the bee thrusts its long

narrow pump, through the cavity of which it

sucks up this precious fluid, inaccefsible to

every other approach. It is observable also,

that the plant is not the worse for what the bee

does to it. The harmlefs plunderer rifles the

sweets, but leaves the flower uninjured. The
ringlets of which the proboscis of the bee is

composed, the muscles by which it is extended

and contracted, form so many microscopical

wonders. The agility also, with which it is

moved, can hardly fail to excite admiration.

But it is enough for our purpose to observe in

general, the suitablenefs of the structure to the

use, of the means to the end, and especially

the wisdom, by which nature has departed

from its most general analogy, (for animals

being furnished with mouths is such) when

the purpose could be better answered by the

deviation.

In some insects the proboscis, or tongue,
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or trunk, is shut up in a sharp-pointed sheath,

which sheath, being of a much firmer texture

than the proboscis itself, as well as sharpened

at the point, pierces the substance which con-

tains the food, and then opens within the

wound, to allow the inclosed tube, through

which the juice is extracted, to perform its

office. Can any mechanism be plainer than

this is ; or surpafs this ?

V. The metamorphosis of insects from grubs

into moths and flies, is an astonishing procefs.

A hairy caterpillar is transformed into a but-

terfly. Observe the change. We have four

beautiful wings, where there were none be-

fore ; a tubular proboscis, in the place of a

mouth with jaws and teeth ; six long legs,

instead of fourteen feet. In another case, we
see a white, smooth, soft worm, turned into

a black, hard, crustaceous beetle, with gauze

wings. These, as I said, are astonishing pro-

cefses, and must require, as it should seem, a

proportionably artificial apparatus. The hy-

pothesis which appears to me most probable

is, that, in the grub, there exist at the same

time three animals, one within another, all

nourished by the same digestion, and by a

communicating circulation ; but in different
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stages of maturity. The latest discoveries;

made by naturalists, seem to favour this sup-

position. The insect already equipped with

wings, is descried under the membranes both

of the worm and nymph. In some species,

the proboscis, the antennae, the limbs and

wings of the ftVj have been observed to be

folded up within the body of the caterpillar:

and with such nicety, as to occupy a small

space only under the two first wings. This

being so, the outermost animal, which beside

its own proper character serves as an integu-

ment to the other two, being the furthest ad-

vanced, dies, as we suppose, and drops off

first. The second, the pupa, or chrysalis, then

offers itself to observation. This also, in its

turn, dies ; its dead and brittle husk falls to

pieces, and makes way for the appearance of

the fly, or moth. Now, if this be the case, or

indeed whatever explication be adopted, we
have a prospective contrivance of the most
curious kind : we have organizations three

deep ; yet a vascular system, which supplies

nutrition, growth, and life, to all of them to-

gether.

VI. Almost all insects are oviparous. Na-
ture keeps her butterflies, moths, and cater-

5
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pillars, locked up during the winter in their

egg state, and we have to admire the various

devices, to which, if we may so speak, the

same nature hath resorted for the security of

the egg. Many insects inclose their eggs in a

silken web ; others cover them with a coat of

hair, torn from their own bodies ; some glue

them together ; and others, like the moth of

the silkworm, glue them to the leaves upon

which they are deposited, that they may not

be shaken off by the wind, or washed away

by rain : some again make incisions into

leaves, and hide an egg in each incision

;

whilst some envelope their eggs with a soft

substance, which forms the first aliment of the

young animal ; and some again make a hole

in the earth, and, having stored it with a

quantity of proper food, deposit their egg in

it. In all which we are to observe, that the

expedient depends, not so much upon the

addrefs of the animal, as upon the physical

resources of his constitution.

The art also with which the young insect is

coiled up in the egg, presents, where it can be

examined, a subject of great curiosity. The
insect, furnished with all the members which

it ought to have, is rolled up into a form which
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seems to contract it into the least pofsible

space; by which contraction, notwithstanding

the smallnefs of the egg y it has room enough

in its apartment, and to spare. This folding

of the limbs appears to me to indicate a special

direction ; for, if it were merely the effect of

compreision, the collocation of the parts would

be more various than it is. In the same spe-

cie^ I believe, it is always the same.

These observations belong to the whole in-

sect tribe, or to a great part of them. Other

observations are limited to fewer species ; but

Dot, perhaps, lefs important or satisfactory.

I. The organization in the abdomen of the

silkworm, or spider, whereby these insects form

their thread, is as incontestably mechanical,

as a wire-drawer's mill. In the body of the

silkworm are two bags, remarkable for their

form, position, and use. They wind round

the intestine ; when drawn out they are ten

inches in length, though the animal itself

be only two. Within these bags, is collected

a glue ; and communicating with the bags,

are two paps, or outlets, perforated, like a

grater, by a number of small holes. The

glue or gum, being pafsed through these
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minute apertures, forms hairs of almost im-

perceptible finenefs ; and these hairs, when

joined, compose the silk which we wind off

from the cone, in which the silkworm has

wrapped itself up . in the spider, the web is

formed from this thread. In both cases, the

extremity of the thread, by means of its adhe-

sive quality, is first attached by the animal to

some external hold ; and the end being now

fastened to a point,the insect, by turning round

its body, or by receding from that point, draws

out the thread through the holes above de-

scribed, by an operation,as hath been observed,

exactly similar to the drawing of wire. The

thread, like the wire, is formed by the hole

through which it pafses. In one respect there is

a difference. The wire is the metal unaltered,

except in figure. In the animal procefs, the

nature of the substance is somewhat changed,

as well as the form : for, as it exists within the

insect, it is a soft, clammy, gum or glue.

The thread acquires, it is probable, its flrm-

nefs and tenacity from the action of the air

upon its surface, in the moment of exposure;

and a thread so fine is almost all surface. This

property, however, of the paste, is part of the

contrivance.

Volume V. II
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The mechanism itself consists of the bags,

or reservoirs, into which the glue is collected,

and of the external holes communicating with

these bags : and the action of the machine is

seen, in the forming of a thread, as wire

is formed, by forcing the material already

prepared, through holes of proper dimen-

sions. The secretion is an act too subtle for

our discernment, except as we perceive it by

the produce. But one thing answers to ano-

ther : the secretory glands to the quality and

consistence required in the secreted substance;

the bag to its reception. The outlets and

orifices are constructed, not merely for reliev-

ing the reservoirs of their burden, but for

manufacturing the contents into a form and

texture, ofgreat external use, or rather, indeed,

of future necefsity, to the life and functions of

the insect.

II. Bees, under one character or other,

have furnished every naturalist with a set of

observations. I shall, in this place, confine

myself to one; and that is the relation which

obtains between the wax and the honey. No
person who has inspected a bee-hive, can

forbear remarking, how commodiously the

honey is bestowed in the comb : and amongst

other advantages how effectually the ferment-
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ation of the honey is prevented by distributing

it into small cells. The fact is, that when
the honey is separated from the comb, and
put into jars, it runs into fermentation, with

a much lefs degree of heat than what takes

place in a hive. This may be reckoned a

nicety : but independently of any nicety in

the matter, I would ask, what could the bee do
with the honey, if it had not the wax ? how,
at least, could it store it up for winter ? The
wax, therefore, answers a purpose with respect

to the honey j and the honey constitutes that

purpose with respect to the wax. This is the

relation between them. But the two sub-

stances, though, together, of the greatest use,

and, without each other, of little, come from
a different origin. The bee finds the honey,

but makes the wax. The honey is lodged in

the nectaria of flowers, and probably under-
goes little alteration j is merely collected :

whereas the wax is a ductile, tenacious paste,

made out of a dry powder, not simply by
kneading it with a liquid, but by a digestive

procefs in the body of the bee. What account
can be rendered of facts so circumstanced, but
that the animal, being intended to feed upon
honey, was, by a peculiar external configura-

tion, enabled to procure it ? that, moreover,

H2
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wanting the honey when it could not be

procured at all, it was further endued widi

the no lefs necefsary faculty of constructing

repositories for its preservation r which faculty,

it is evident, must depend, primarily, upon

the capacity of providing suitable materials.

Two distinct functions go to make up the

ability. First, the power in the bee, with re-

spect to wax, of loading the farina of flowers

upon its thighs : microscopic observers speak

of the spoon-shaped appendages, with which

the thighs of bees are beset for this very

purpose : but inasmuch as the art and will of

the bee may be supposed to be concerned in

this operation, there is, secondly, that which

doth not rest in art or will, a digestive faculty

which converts the loose powder into a stiff

substance. This is a just account of the honey

and the honeycomb : and this account, through

every part, carries a creative intelligence along

with it.

The sting also of the bee has this relation

to the honey, that it is necefsary for the pro-

tection of a treasure which invites so many
robbers.

III. Our businefs is with mechanism. In
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the panorpa tribe of insects, there is a forceps

in the tail of the male insect, with which he

catches and holds the female. Are a pair

of pincers more mechanical, than this provi-

sion, in their structure ? or is any structure

more clear and certain in its design ?

IV. St. Pierre tells us*, that in a fly with

six feet, (I do not remember that he describes

the species,) the pair next the head, and the

pair next the tail, have brushes at their extre-

mities, with which the fly drefses, as there

may be occasion, the anterior or the pos-

terior part of its body ; but that the middle

pair have no such brushes, the situation of

these legs not admitting of the brushes, if

they were there, being converted to the same
use. This is a very exact mechanical dis^

tinctioij.

V. If the reader, looking to our distributions

of science, wish to contemplate the chymistry,

as well as the mechanism of nature, the insect

creation will afford him an example. I refer

to the light in the tail of a glow-worm. Two

* Vol. i. p. 342.

H3
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points seem to be agreed upon by naturalists

concerning it : first, that it is phosphoric -,

secondly, that its use is to attract the male

insect. The only thing to be inquired after,

is the singularity, if any such there be, in the

natural history of this animal, which should

render a provision of this kind more necefsary

for it, than for other insects. That singularity

seems to be the difference, which subsists be-

tween the male and the females which differ-

ence is greater than what we find in any other

species of animal whatever. The glow-worm

is a female caterpillar ; the male of which is a

fly ; lively, comparatively small, difsimilar to

the female in appearance, probably also as

distinguished from her in habits, pursuits, and

manners, as he is unlike in form and external

constitution. Here then is the adversity of

the case. The caterpillar cannot meet her

companion in the air. The winged rorer dis-

dains the ground. They might never there-

fore be brought together, did not this radiant

torch direct the volatile mate to his sedentary

rale.

In this example we also see the resources of

art anticipated. One grand operation of chy-

T.ibtry is the making of phosphorus ; and it
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was thought an ingenious device, to make

phosphoric matches supply the place of lighted

tapers. Now this very thing is done in the

body of the glow-worm. The phosphorus is

not only made, but kindled ; and caused to

emit a steady and genial beam, for the purpose

which is here stated, and which I believe to

be the true one.

VI. Nor is the last the only instance that

entomology affords, in which our discoveries,

or rather our projects, turn out to be imita-

tions of nature. Some years ago, a plan was

suggested, of producing propulsion by re-

action in this way. By the force of a steam

engine, a stream of water was to be shot out

of the stern of a boat ; the impulse of which

stream upon the water in the river, was to

push the boat itself forward : it is, in truth,

the principle by which sky-rockets ascend in

the air. Of the use or the practicability of the

plan I am not speaking ; nor is it my concern

to praise its ingenuity ; but it is certainly a

contrivance. Now, if naturalists are to be

believed, it is exactly the device, which na-

ture has made use of, for the motion of some

species of aquatic insects. The larva of the

dragon fly, according to Adams, swims by

H4
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ejecting water from its tail ; is driven forward

by the re-action of water in the pool upon the

current ifsuing in a direction backward from

its body.

VII. Again ; Europe has lately been sur-

prised by the elevation of bodies in the air by

means of a balloon. The discovery consisted

in finding out a manageable substance, which

was, bulk for bulk, lighter than air; and

the application of the discovery was, to

make a body composed of this substance bear

up, along with its own weight, some heavier

body which wTas attached to it. This expe-

dient, so new to us, proves to be no other

than what the Author of Nature has employed

in the gofsamer spider. We frequently see

this spider's thread floating in the air, and

extended from hedge to hedge, acrofs a road,

or brook, of four or five yards width. The
animal which forms the thread, has no wings

wherewith to fly from one extremity to the

other of this line -

3 nor muscles to enable it to

spring or dart to so great a distance. Yet its

Creator hath laid for it a path in the atmos-

phere 5 and after this manner. Though the

animal itself be heavier than air, the thread

which it spins from its bowTels is specifically
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lighter. This is its balloon. The spider left

to itself would drop to the ground; but, being

tied to its thread, both are supported. We
have here a very peculiar provision : and to a

contemplative eye it is a gratifying spectacle,

to see this insect wafted on her thread, sus-

tained by a levity not her own, and traversing

regions, which, if we examined only the body

of the animal, might seem to have been for-

bidden to its nature.

I think it is in this clafs of animals, above

all others, especially when we take in the

multitude of species which the microscope

discovers, that we are struck with what

Cicero has called K the insatiable variety of

nature." There are said to be six thousand

species of flies ; seven hundred and sixty but-

terflies ; each different from all the rest. (St.

Pierre.) The same writer tells us from his

own observation, that thirty-seven species of

winged insects, with distinctions well ex-

prefsed, visited a single strawberry plant in

the course of three weeks*. Ray observed,

within the compafs of a mile or two of his

* Vol. i. p, 3.
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own house, two hundred kinds of butterflies,

nocturnal and diurnal. He likewise afserts,

but, I think, without any grounds of exact

computation, that the number of species of

insects, reckoning all sorts of them, may not

be short of ten thousand*. And in this vast

variety of animal forms, (for the observation is

not confined to insects, though more appli-

cable perhaps to them than to any other clafs,)

we are sometimes led to take notice of the

different methods, or rather of the studiously

diversified methods, by which one and the

same purpose is attained. In the article of

breathing, for example, wmich was to be pro-

vided for in some way or other, besides the

ordinary varieties of lungs, gills, and breath-

ing-holes, (for insects in general respire, not

by the mouth, but through holes in the sides,)

the nymphae of gnats have an apparatus to

raise their backs to the top of the water, and

so take breath. The hydrocanthari do the

like by thrusting their tails out of the waterf.

The maggot of the eruca labra has a long tail,

one part sheathed within another, (but which

it can draw out at pleasure,) with a starry

Wisdom of God, p. 23. f Derhair, p. 7.
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tuft at the end, by which tuft, when expanded

upon the surface, the insect botli supports itself

in the water, and draws in the air which is

necefsary. In the article of natural clothing,

we have the skins of animals invested with

scales, hair, feathers, mucus, froth ; or itself

turned into a shell or crust : in the no lefs

necefsary article of offence and defence, we
have teeth, talons, beaks, horns, stings,

prickles, with (the most singular expedient

for the same purpose) the power of giving

the electric shock, and, as is credibly related

of some animals, of driving away their pur-

suers by an intolerable fcetor, or of blacken-

ing the water through which they are pursued.

The consideration of these appearances might

induce us to believe, that variety itself, dis-

tinct from every other reason, was a motive in

the mind of the Creator, or with the agents of

his will.

To this great variety in organized life the

Deity has given, or perhaps there arises out

of it, a corresponding variety of animal ap-

petites. For the final cause of this we have

not far to seek. Did all animals covet the

same element, retreat, or food, it is evident

how much fewer could be supplied and ac-
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commodated, than what at present live con-

veniently together, and find a plentiful sub-

sistence. What one nature rejects, another

delights in. Food, which is nauseous to one

tribe of animals, becomes, by that very pro-

perty which makes it nauseous, an alluring

dainty to another tribe. Carrion is a treat to

dogs, ravens, vultures, fish. The exhalations

of corrupted substances attract flies by crowds.

Maggots revel in putrefaction.

ESSAY VI.

On the Willow.

OF this genus there are thirty-one species ;

but, in this Efsay, I shall only enumerate such

as are planted in this country for use. The

species are :

1. Salix (alba) foliis lanceolatis acuminatis

serratis utrinque pubescentibus ; serraturis

infimis glandulosis. Lin. Sp. PI. 1449. Willow

with spear-shaped, acute-pointed, saiccd leaves.
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which are downy on both sides, and glands

below the saws. Salix vulgaris alba arbo-

rescens. C. B. P. 453. The White Willow,.

This is the common White Willow, which is fre-

quently found growing on the sides of rivers and

ditches in many parts of England. It grows to a large

size, if the branches are not lopped off; the shoots are

covered with a smooth, pale, green bark ; the leave*

are spear-shaped, between three and four inches long,

and nearly one broad in the middle, drawing to a

point at each end ; they are very white on their under

side, and their upper side is covered with short, white,

woolly hairs, though not so closely as the under ; the

catkins are short and pretty thick. The wood is very

white, and polishes smooth, on which account it is

much sought after for milk-pails, &c.

2. Salix (triandria) foliis serratis glabris,

floribus triandris. Lin. Sp. Plant. 1442.

Willow with smooth sawed leaves, and flowers

having three stamina. Salix, folio auriculato

splendente, fiexilis. Raii. Hist. 1420. Willow

with lucid eared leaves and flexible branches.

The Smooth Willow.

This sort grows to be a large tree •, the young

branches are covered with a grayish bark ; the leaves

are smooth, and of a lucid green, ending in acute

points ; they are eared at their base, and sawed o»
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their edges, and are green on both sides; the branches

grow pretty erect and are flexible. This is frequently-

planted in Ozier grounds for the basket-maker. The

catkins are long and narrow, and the scales open and

acute-pointed.

3. Sal ix (pentandria) foliis serratis glabris,

flosculis pentandris. Lin. Sp. PI. 1442. Wil-

low with smooth sawed leaves, andflowers having

five stamina. Salix folio laureo, seu lato glabro

odorato. Raii. Hist. 1420. Willow with a

bay-leaf, or broad-leaf, smooth and sweet-

scented. The Sweet Willow.

This has thick strong shoots covered with a dark-

green bark; the leaves are broad, and rounded at

both ends; they are very smooth, sawed on their

edges, and when rubbed have a grateful smell. It is

sometimes called the Bay-leafed Willow, and is a tree

of quick growth. The branches are brittle, which
makes them improper for many purposes.

4. Salix (vitellina) foliis serratis ovatis

acutis glabris ; serraturis cartilagineis, petiolis

calloso-punctatis. Lin. Sp. PI. 1442. Willow

with smooth, oval, acute, sawed leaves, having

cartilaginous indentures, and foot-stalks with

callous punctures. Salix sativa lutea, folio

crenato. C. B. P. 473. Yellow cultivated

6



CEORGICAL ESSAYS. 119

Willow with a crenatcd leaf. The Golden

milow.

This sort has slender tough shoots, which are of a

yellow colour; the leaves are oval, acute-pointed,

smooth, and sawed on their edges ; the saws are car-

tilaginous, and the foot-stalks of the leaves have
callous punctures. Being very pliable, it is much
planted in the Ozier grounds for the basket-maker,

but it never grows to a large size.

5. Sal ix (amygdalina) foliis serratis gla-

bris lanceolatis petiolatis, stipulis trapezi-

formibus. Lin. Sp. PI. 1442. Willow with

smooth, spear-shaped, sawed leaves, havingfoot-

stalks, and trapezium-shaped stipula. Salix

folio amygdalino utrinque virente aurito.

C. B. P. 43 . Almond-leaved Willow with leaves

which are eared, and green on both sides. The

Almond-leaved Willow.

This is a Willow of the middle size, sending forth

numerous, flexible, tough branches, covered with a

light green bark. The leaves are spear-shaped, smooth,

serrated, acute, eared at their base, and of a light

green colour on both sides. The flowers are oblong

catkins, which turn to a light down in the summer.

There are several sorts of this species which are of in-

ferior value ; but this is generally distinguished from

the others by the name of the Old Almond-leaved



120 GEORGICAL ESSAYS.

Willow. The branches are very tough and flexible,

and when planted in the Ozier way, and grown one

year from the stools, are very strong, and highly ser-

viceable for the different purposes of basket-making.

6. Salix (fragilis) foliis serratis glabris

ovatc-lanceolatis, petiolis dentato-glandu-

Josis. Lin. Sp. PI. 1442. Willow with oval

spear-shaped, smooth, sawed leaves, and den-

tated glandular foot-stalks. Salix folio longo

latoque splendente, fragilis. Raii Syn. 3.

p. 443. The Crack Willow.

This grows to a middle size j the shoots are co-

vered with a brownish bark, and very brittle, so arc

unfit for the basket-maker. The leaves are near five

inches long, and one broad, are of a lucid green on

both sides, and sawed on their edges ; the catkins arc

long and slender, and the scales are pretty long, acute-

pointed, and stand open. It is commonly called the

Crack Willow, from the branches being very brittle.

#. The male catkin growing on a different tree from

the female, b. A male flower, b. Ditto with its

nectarium r, and two stamina d. d. magnified, e. The
scale and nectarium magnified, f. The female catkin.

g. A female flower, g. Ditto magnified, h. The
embryo, magnified. ;'. The capsule, i. Ditto, mag-

nified. K. A transverse section of ditto magnified.

L. As it bursts, to emit the seed, magnified, m. A
seed, magnified.
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7. Salix (purpurea) foliis serratis glabris

lanceolatis ; inferioribus oppositis. Lin. Sp.

PI. 1444. Willow zoith smooth, spear-shaped,

sawed leaves, the lower of which grow opposite.

Salix folio longo subluteo non auriculato, vi-

minibus rubris. Raii Syn. 450. The Purple

Willow.

This is a tree of middling size ; the shoots arc very

pliable, and fit for the basket-maker, which recom-

mends it for the Ozier grounds ; they are of a reddifii

colour; the leaves ar« spear-shaped, smooth, and

sawed on their edges : those on the lower part of the

branches are placed opposite, but on the upper they

are alternate, and of a yellowish green.

8. Salix (viminalis) foliis subintegerrimis

lanceolato-linearibus longifsimis acutis subtus

sericeis, ramis virgatis. Lin. Sp. Pi. 1448.

Willow with the longest, linear spear-shaped,

acute leaves, which are almost entire, and silky

on their under side, and rod-like branches.—-

Salix foliis angustis et longifsimis crispis subtus

albicantibus. J. B. i. p. 212. Willow with

the longest, narrow » curled leaves, which are

white on their under side. The Ozier.

The Ozier is a tree of low growth, though the

shoots grow amazingly long and strong in one year

Volume V. I
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from the stools. The leaves are spear-shaped, narrow,

long, acute, almost entire, of a blueish green on their

upper side and hoary underneath, and grow on very

short foot-stalks. This is the most propagated of all

the kinds for basket-making : It admits of several sorts

of different value, but all are useful to the basket-

maker. The varieties usually go by the names of

the Green Ozier, the Old Basket Ozier, Welch

Wkker, &c.

9. Sal ix (rubra) foliis intcgerrimis gla-

bris lineari-lanceolatis aculis. Huds. Fior.

Angl. 428. JVilloiv with entire, linear spear-

shaped, smooth leaves, Salix minime fragilis

foliis longifsimis utrinque viridibus, non ser-

ratis. Raii Syn. 449. The least brittle Willow,

with very long leaves which are green on both

sides, and not sawed. The Red Willow.

This sort having very pliant branches, is much
planted in the Ozier grounds. The leaves are very

long ; are spear-shaped and entire, and green on both

sides. It grows to a middling size, if planted in moist

land.

10. Salix (Babylonica) foliis serratis glabris

Hneari-lanccolatis, ram is pendulis. Lin. Sp.

PI. 1443. Willow with smooth, sawed, linear

spear-shaped leaves, and hanging branches.

Salix Orientalis, flagellisdeorsumpulchrc pen-
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dcntibus. Tourn. Cor. 41. The Babylonian,

or Weeping Willow.

The Weeping Willow of Babylon grows to a con-

siderable size. Its branches are long, slender, and

pendulous, which makes it proper to be planted upon

the banks of riversj ponds, and over springs ; the

leaves are long and narrow ; and when any mist or

dew falls, a drop of water is seen hanging at theirex-

trcmities, which, together with the hanging branches,

gives this tree a most mournful look. On that

account, garlands of forsaktn lovers were made of the

twigs of this Willow.—" The Willow, worn of for-

lorn paramours."

—

Spencer. " I offered him my
•' company to a Willow-tree, to make him a garland

" as being forsaken."

—

Shakspeare.

It is probable that under those trees the children of

Israel mourned their captivity. M By the rivers of

" Babylon, there we sat down, yea we wept when we
M remembered Zion : We hanged our harps upon the

" Willows in the midst thereof."

—

psalms- In the

tragedy of Macbeth, Malcolm, under similar circum-

stances, exprefscs his grief in the same emphatical

manner.

—

w Let us seek out some desolate shade, and

'* there weep our sad bosoms empty."

1 1. Sal ix (helix) foliis serratis glabris Ian-

ceolatolinearibus, superiovibus oppositis obli-

quis. Lin. Sp. PL 1444. Willow with linear,

spear-shaped, smooth, sawed leaves, the upper

of which are placed obliquely opposite. Salix

12
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humiJior, foliis angustis subca?ruleis ex ad-

verso binis. Raii Syn. 2. p. 297. The Rose

Willow.

The Rose-Willow is of much lower growth than

the former. The body of the tree is covered with a

rough, yellow bark. The branches arc upright, tough,

and of a reddish colour. The leaves are spear-shaped,

narrow, smooth, of a blueish green colour, and,

towards the upper part of the branches, are nearly

opposite to each other. The flowers come out from

the sides of the branches, and numbers of them are

joined together in a rose-like manner, forming a sin-

gular and beautiful appearance. This, however, is not

a flower, but an accidental excrefsence, occasioned by

a wound made in the bark of the tender branches by

a certain fly, for the reception of its egg, which soon

produces a worm. This insect is minutely described

by Swammerdam in his " Book of Nature." Our

old English botanists being unacquainted with this

part of natural history, supposed the tree a distinct

species, and called it Salix Rosea.

12. Sal ix. (caprea) foliis ovatis rugosis,

subtus tomentosis, undatis superne denticula-

tis. Lin. Sp. PJ. 1148. Willow with oval

rough leaves which are waved, woolly on their

under side, and indented towards the tap.

Salix latifolia rotunda. C. B. P. 474. The

Sallow.
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The Sallow is well known all over England, and

delights in a dry, rather than a moist soil. It is a

tree rather below the middle growth. The branches

are brittle, smooth, of a dark green colour, and their

chief use is for hurdle-wood and the fire ; though

the trunk, or old wood, is admirable for several uses

in the turnery way. The leaves are oval, rough,

waved, indented on the top, and woolly underneath.

The catkins are very large and white ; they appear

early in the spring, and are much resorted to by the

bees, on their first coming out of their hives at that

early season.—The bark of this species of Willow, has

been found of equal efficacy with the Peruvian Bark

in agueish complaints. It comes cheap ; and as the

tree is a native of this country, it may prove a valuable

acquisition to the Materia Medica. When used in

decoction, the following formula is recommended.

R. Corticis Salicis latifolias siccati ^ ifs. In pulve*

rem crafsum redige, et macera in aquas fontanae libris

duabus per horas sex ; deinde coque leni igne per

quartam vel tertiam partem horse et cola pro usu.

Capiat seger cochlearia duo vel tria larga decocti ter

vel queter de die; sed in febre intermitente, dare

oportet unciam unam aut duas secunda vel tenia,

quoque hora absente paroxysmo.

13. Salix (hermaphroditica) foliis serratis

glabris, floribus hermaphroditis diandris. Lin,

Sp. PI. 1442. Salix latifolia folio splendente.

Raii Syn. 450. The Shining Willozv.

This is a large growing tree, sending forth several

4 13
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slender branches, which hang down and are covered

with a pale brown bark. The leaves are smooth,

glandalous, serrated, and of a yellowish green colour.

The flowers are numerous hairy catkins, and the

male flowers have two stamina only. They appear

early in the spring ; and the females are succeeded by

downy seeds, like the common Willow.

14. Salix (phyliafolia) foliis serratis glabris

lanceolatis : crenis undatis. Lin. Sp. PI. 1442.

The Phylica-Leaved Willoic.

This is a tree of lower growth than the former.

The branches are numerous, flexible, tough, and

serviceable for several articles in the basket way.

The leaves are spear-shaped, smooth, serrated, and

waved on their edges. The flowers are long catkins,

which come out early in the spring from the sides

of the branches, and they soon afford a large quantity

of down.

15. Salix (haskita) foliis serratis glabris

subovatis acutis sefsilibus, stipulis subcordatis.

Lin. Sp. PI. 1443. The Hastated Willoic.

This is a middle-sized tree, sending out several

long green shoots from the stools, which are very full

of pith, but neverthelefs tough and useful for the

basket-maker. The leaves arc nearly oval, acute,

smooth, serrated, sit close to the branches, and

have very broad appendices to their cases. The
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flowers arc an oblong yellow-catkin, and come

out in the spring from the sides of the youn^

shoots.

The Willow belongs to the clafs and order

Dioecia Diajidria, having male and female

flowers on separate plants, and whose male-

flowers have two stamina. The flowers of

that species called the Sallow make their ap-

pearance about the eleventh of March, and.

the leaves are out by the seventh of April.

The leaves of the Weeping Willow appear

about the first of that month ; and the buds of

the White Willow swell about the tenth. By

the eighteenth, the leaves are quite out, and

the flowers full blown. The catkins of the

Sallow are formed about the fifth of October.

The Willow, Sallow, and Ozier, from the

quicknefs of thier growth, naturally claim the

attention of such Gentlemen as have lands

suitable to their cultivation -

3
and indeed the

immediate profit that they yield makes them

a desirable object of attention. In order to

raise a bed of Oziers, the ground should be

dug over, or ploughed ; but where expense is

not a consideration, the preference should be

eiyen to the spade. The cuttings must then

14
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be procured ; and although they should con-

sist chiefly of the true Ozier kinds, yet other

sorts must be introduced into the Ozier bed

to make it complete, and more useful to the

basket-maker, who will want the different

sorts for the different purposes of his trade.

Besides the true Ozier, of which the plan-

tation is chiefly to consist, there must be the

Sallow, the long-shooting Green Willow, the

Crane Willow, the Golden Willow, the Silver

Willow, the Welch Wicker, &c. j by which

names they are best known.

The cuttings should be of two years wood,

though the bottom parts of the strongest one-

year shoots may do. They ought to be two

feet and a half long, a foot and a half of

which should be thrust into the ground, and

the other foot should remain for the stool.

These cuttings should be put in at two feet

two inches distance each way ; and all the

summer following the weeds must be kept

under ; the summer after thst, the tallest of

the weeds should be hacked down. The

Willows must continue growing for three

years, when they should be all cut down to the

first- planted head. They will sell well to the

hurdle-maker ; and there will be a regular
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quantity of proper stools left, to exhibit an an-

nual crop of twigs, which will he worth five

or six pounds, or more, per acre, to be sold to

the basket-maker. But the price of the twigs

is greater or lefs, in proporton to the nature

of the situation. Watery ground, by the

sides of navigable rivers, planted in this

manner, will produce a greater price per acre •>

because near such places there generally

reside a number of basket-makers, who,
having the conveniency of water-carriage,

can send their work with more ease to distant

places.

Plantations of these kinds may not only be

regularly made to great advantage on watery

ground, and by the sides of rivers, but the

very islands, or any part where there is mud
or earth, may be planted this way, to the

great profit of the proprietor. And here

suffer me to give one caution in the planting

of these places : Let the rows, which should

always run the same way with the stream,

be at a greater distance from each other, and

the cuttings proportionably closer in the rows.

I advise the distance of the rows to be greater

in these places, that the floods may have free

liberty to carry off the sludge, which would
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otherwise be detained to the prejudice of the

sets. Plantations of Willows to be cut down
every six or seven years for poles, should

be raised in the same manner, remembering

that the sets should be placed at a greater

distance, viz. one yard ; but when designed

for hurdles, to be cut every second or third

year, the distance need not be so great.

In order to raise a Salictum, or Plantation

of Willows for timber, the ground must be

dug or ploughed ; and the cuttings for this

purpose should be of the last year's shoot.

They ought to be a foot and a half long,

and a foot of each should be thrust into the

ground, at the distance of three feet each

way. The latter end of May, ©r the begin-

ning of June, the plantation should be looked

over ; when such sets as have shot out too

luxuriantly should have all the branches re-

moved, except the strongest leading shoot.

All this summer and the next, the wreeds

must be kept down ; afterwards the trees will

demand no farther care till the time of thin-

ning, which will be in about five or six years.

When the branches interfere with each other,

the weakest tree should be grubbed up and

taken away, to make room for the remainder.
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In five or six years more they will require

a second thinning. In this manner they must

be thinned as often as they touch one another,

till the trees are arrived to their full maturity.

By planting the cuttings a yard asunder at

first, and afterwards thinning of them, they

not only draw each other up, and by that

means aspire to a great height, but the plants

taken away to make room for the strongest,

will bring in a considerable profit when sold

as poles.

The sorts used for plantations of these trees

have hitherto been the common White and

Red Willow, These, however, seem now to

give place to other kinds which have been

lately introduced.

Sets proper to be planted by the sides of

ditches, &c. for pollards, should be nine feet

in length, two feet and a half of which must

be thrust into the ground, having first prepared

the way by driving down a crow, or some

such instrument, to prevent the bark from

separating from the stem. After they are

planted, they should be thorned from cattle

;

and in five or six years they will be fit for

Jopping ; and thus they may continue to be



132 GEORGICAL ESSAYS.

lopped every fifth or sixth year, to the im-

provement of ditch-sides, water-gutters, &c.

were it only for the fuel, as it emits little

smoke, and is remarkably sweet ; it burns

pure and clear to the last, and therefore proper

for ladies' chambers, and such people as are

curious in procuring the sweetest sorts of fire-

wood.

Willows may be planted in the autumn,

but the spring is the surest season. The

planting, however, should not be delayed later

than February, as the shoots of the succeed-

ing year would not only be retarded, but the

stools from whence they were taken greatly

injured.

Amongst the ancients, the Willow was ap*

propriated to many uses, but it was chiefly

cultivated for binders, to be employed in the

vineyard. With them, every thing that regard-

ed the cultivation of the Vine was attended

to with scrupulous exactnefs -

3 and Columella,

when describing the different things requisite

for the vineyard, emphatically styles Willows,

Reeds, and Chesnut-trees, " the dowries" for

vineyards. Of Willows, binders were made ;

Reeds made frames j and Ches,nut-poles were
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employed for props. The quantity of land

required for each of these is thus described by
Columella. One acre (jugerum) of Willow-

ground will raise binders sufficient for twenty-

five acres of vineyard. A single acre planted

with Reeds, is sufficient for furnishing frames

for twenty acres ; an acre planted with Ches-

nut-trees is enough for propping as many acres

as an acre planted with Reeds can furnish

frames for. Lib. iv. cap. xxx.

The ancient Britons used boats made of

Wicker, covered with skins, for pafsing rivers

and arms of the sea

:

Primum cana Salix madefaclo vimine parvam

Texitur in puppim, caesoque induta Juvenco,

Vectoris patiens, tumidam superemicat amnem.

Sic Venetus, stagnante Pado, fusoque Britannus

Navigat Oceano.

LUCAK.

Besides these boats, our rude forefathers

knew how to make baskets of Wicker, which

were held in estimation even at Rome. Of
these Martial says,

Barbara de pictis veni Eascauda Britannis;

Sed me jam mavult dicere Roma suam.
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ESSAY VII.

On tlie Economy of a Park.

IT has been generally supposed, that a deer-

park is an expensive article of luxury ; and,

I confefs, I myfelf was much imprefsed with

that opinion : in order, therefore, to ascertain

the amount of my annual expenditure in that

article, I directed an exact account to be

kept of the profit derived from my small en-

closure, setting against it the estimated rent

of the land, taxes, cost of labour, people's

wages, cost of maintaining the pales and

temporary fences, &e. The result, I con-

fefs, surprised me; for it appeared to me,

after three years trial, that, reckoning the

venison I kill at the price at which I could

sell it to the dealers in that article in London,

I am regularly a gainer by holding it in,

hand.
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The extent is about 340 acres of moderate

land, as will appear by the rent set upon it.

The stock of deer is meant to be confined to

300 head ; but the keeper is seldom content

with that quantity : the annual slaughter

should be about twelve brace of bucks, and

six of does and haviours.

For the profit and lofs see the following

pages.
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The Revesby Park account from Mic/taelmas, 1 801,

to Michaelmas, 1802.

Rent and Exjitnses, Dr.

Rent andparochial rates. <£. s. d. £. s. d.

To one year's rent 209 7 2£.

To parochial rates at 5s.

9d.perpound SO 3 9

269 10 Hiv

Shetfi.

To 25 Derbyshire sheep at

28s. each 35

To a man's time and ex-

penses driving the same
from Derbyshire to

Revesby 2 IS 1£
57 IS 1 i

Beasts.

To 6 Scots, at 7l. 7s. each 44- 2

To beast farrier 1 1

45 3

To the park-keeper for one
year's salary .... 40

Hay.

To mowing 100 acres of

grafs, at 3s. per acre 15

To earnest ..0 5

To making hay, and stack-

ing the same, at 4s. 6d.

per acre 22 10 O

37 15 o -

Dr. Carried over .£392 12 1
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The Revesby Park account from Michaelmas 1801,

to Michaelmas 1802.

Profits. Cr.

Deer. £. s. d. £. s. d.

By 10£ brace of bucks, slaugh-

tered at 181. per brace 189

By 14- brace of haviour bucks,

at 181. per brace 27

By 44- ditto of does, at 8l.

per brace 34-

2,50

Beasts.

By the miik of 5 cows for 40
weeks, at 11- pints each

cow per day,being 19600

pints at ^d. per pint 40 16 8

By 6 Scots, worth 131. 13s.

each 81 IS

By the agistment of the red

sheet bull, 52 weeks, at

2s. per week 5 4
By the agistment of 3 heifers,

namely,Patty and 2 black

ones, 52 weeks each, at

1 8d. per head, per week II 14

By the agistment of 2 heifers,

Gipsey and Primrose, 2
weeks and 5 days, at 1 8d.

per head, per week 8 II

By Mr. Bonner for a calf 4 14 6

By Mr. Roberts for ditto I 1

145 16 31
Sheep.

Ey 25 Derbyshire sheep, at

21. 2s. each 52 10

By 2>\ tod of wool, at 35s.

per tod 6 2 6
<— 58 12 C

Cr. Carped over... =£454 8 9|

Volume V. K
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The Revesby Park Account from Michaelmas 1801,.

to Michaelmas 1 S02.

Rent and Expenses, Dr. £. s. d. £. s. d.

Brought- over 392 12 I

Hay continued. 31 15

To the team, occupied in

loading the hay, 10 days,

at 10s. 6d. per day 5 5

Thatch for the stacks, 1\
hundred, at 12s. per
hundred 4 10

For thatching the same,
10 days, at 15s. per day. ..2 10

50 &
Sundries.

To mowing the thistles and rushes in the

park 3

To repairs of the park fencing ; the cir-

cumference thereof is 750 roods, which
to go round in 40 years, gives 18|
roods of park fencing, to be done in
each year, at 2l. 4s. 4dl per rood 41 11 3

To trays for fencing off the meadow in

the park, being 43 dozen, and admitting
them to last 10 years, gives 4~ dozen
to be made in each year, at 41. 10s. per
dozen 19 2 6

Im/irovements.

Paid William Dickinson for cutting an
underdrain in the park, being 3 feet in

depth, 96 roods, at Is. per rood 4 16"

Sinking the outfall
'. 2

To miscellaneous expenses, at 1 per cent 5 2

Total rent and expenses.. ...... .£516 5 10
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The Revesby Park account from Michaelmas 1S01,

to Michaelmas IS02

Profits. Cr. £. s. d.

Brought over 454 8 9*

Horses.

By the agistment of 13 horses, namely, 6

saddle horses, 1 two-year old colt, and
6 waggon horses, 52 weeks, at 2s. per

head per week 67 12

By ditto of 2 yearling colts, 52 weeks, at

18d. per head, per week 7 16

By ditto of Brisk, from October 10, 1801,

to March 14, 1S02, being 22 Weeks, at

2s. per week 2 4
By ditto of 2 horses, namely, Sturdy and

Sir Joseph's poney, from October, 10,

IS01, to June 11, 1802, being 35
weeks, at 2s. per head, per week 7

By ditto of 6 coach horses, from October
10, 1801, to Nov. 1, being 3 weeks,
at 2s. per week, per head 1 16

By ditto of 4 coach horses, from August
27, to October 10, being 6 weeks and
2 days, at 2s. per head, per week 2 10

By ditto of 4 horses,namely,2coach horses,

the poney and Sturdy, 2 weeks, at 2s.

per head, per week 16

By ditto of the keeper's 2 horses,52 weeks
each, at 2s. per head, per week 10 8

By ditto of 3 persons' horses, namely,

J. Crow's mare, 5 weeks, at 2s. per week 10
Mr. Foster's ditto, 3 ditto, at 2s. per do. 6

Mr. Alford's ditto, 9 ditto, at 2s. per do. IS

By hay eaten with strangers' horses, 8

loads, at 30s. per load 12

Total profits, Cr 563 4 9|
Deduct rent and expences, Dr.. ..516 5 10

Clear gain £5 1 13 1 1

1

K2
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ESSAY VIIT.

On Planting.

As Ihadlong entertained a favourable idea*

founded upon observation and experience, of

the great profits, as well as national utility, of

planting ; and being determined to go upon a

large scale, both for the important article of

shelter, as well as for the great saving in point

of fencing, my plan being to plant a thousand

acres, I spent some time in looking out for a

proper subject. The great objects of my re-

searches were, first, to find a good internal

market for the sale of my wood, and if it

so happened, an opportunity of exporting it to

distant markets ; secondly, to find in such a,

neighbourhood an easy purchase of a large

tract of freehold land, of such a quality as ren-

dered it of little value for producing corn or

grafs, and at the same time not unfavourable

for the growth of wood,, and containing good

resources for making proper fences, and erect-

ing buildings, &c. for protecting it. I was at

length happy enough to find a subject that
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promised all those advantages, the quantity of

acres excepted, which I could not meet with

upon so large a scale as I wished ; my first

purchase being no more than two hundred

and twenty-seven acres : but as it lay in the

internal part of a large common of seventeen

thousand acres, which was then dividing by

'Commifsioners under an Act of Inclosure

,

and as that part of the common, from its qua-

lity and situation, was not likely to become

an interesting object to the circumjacent pro-

prietors, who bordered upon this large tract,

and whose property in general lay at a dis-

tance from it; I had good reason to believe,

that I could accomplish my plan, by purchas-

ing; near at hand what I had occasion for at

an easy rate.; and I had some time afterwards

an opportunity of buying three hundred acres

more within the shelter of my first purchase
;

both which lay within the vicinity of the great

national coal-works, of which Newcastle is

the port for exportation : and also within a

marketable distance of a large tract of country,

through which runs the river Weare, abound-

ing with lead-mines, which, together with the

collieries, create an immense consumption of

wood ;
particularly small wood, the growth

of a few years: there is likewise a consider-

K 3



142 GEORGICAL ESSAYS.

able demand for wood for many other pur-

poses, especially for charcoal.

Many of the natural woodlands, in the

county of Durham, were almost exterminated,

owing to the indiscriminate mode of cutting

them, and the shameful neglect of the fences,

which exposed them to the constant ravages

of cattle, making wood a very scarce and dear

article in the country. With these advantages

before me, happy in the prospect of benefiting

my family, and serving my country, in a way

so agreeable to myself; about ten years ago I

began to inclose my first purchase with a stone

wall near six feet high, which was accom-

plished the same year ; I also built several

cottages, for the protection of my plantation,

as well as for the reception of my work,

people.

The ground of this plot, whilst in a state

of nature, was covered over with ling, fern,

broom, and bad grafs, and rushes in the wet

places ; the high parts of it very bad land, of

a channeliy quality, and not many inches from

a grit-stone rock : lower down the hills, the

land is of a better quality, affording a tolerable

depth of soil, but was then very cold and
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swampy, for want of draining. The features

of this inclosure are rather gentle than bold,

inclining from the north and south, down to

a narrow valley in the middle, which continues

from east to west, through the adjacent coun-

try ; over which a small but petulant trout-

stream wantonly meandered in so many ridi-

culous mazes, as choaked its own progrefs,

and rendered the whole of this small valley,

containing about eleven acres, of my best and

most sheltered land, almost uselefs.

My first attention was applied to the con-

ducting it through the ground in an easy curv-

ing line, filling up the many circumvolutions

it had made in its former pafsagej after which,

as several springs were contained within it, I

laid stone conduits to conduct them off to the

new water-course; these were made nine

inches deep within, six inches wide, and laid

one foot below the surface, that the trees which

are planted upon them, might have room to

vegetate.

I next proceeded to the paring and burning

its rough and wild surface of rushes, &c. and
to the levelling a great number of hillocks

that had been thrown up by the water at the

K4
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time of floods ; after which, I trenched up
the whole tu the depth of eighteen inches,

keeping the ashes raised by burning to the

depth of about six inches from the surface,

that they might the better promote the ve-

getation of the young plants ; and having

reserved about three acres for a nursery,

wh'ch was stocked with a large quantity of

young seedling trees, purchased for the pur-

pose, I planted the remainder, with the com-

mon basket ozier, and other aquatics. The
expense of the whole of this improvement was

considerable ; but so much land may be truly

said to have been made for ever, out of a mafs

of f hich yielded no profit to its

owner. The new water-course formed an

excellent conductor, not only to the stone

drainage made in the valley itself, but also

much aided my subsequent operations in the

draining the sides of the hills, from which large

currents of water were collected, and brought

the new cut ; so that it has since an-

swered in a double capacity.

In carefully examining the boggy parts of

the risin^ grounds, I found the land of two

rent qualities, which appeared to be

swampy from different causes. The first part

wiii within my observation, and which

3
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contained the greatest quantity of land, was a

light hazel earth, mixed with stones, had an

open grit stone rock at the bottom, which lay

at unequal depths from the surface ; out of

which ifsued out many very strong springs,

some of them making a very singular appear-

ance above ground, from a kind of scum, or

mofs, that annually vegetated on the surface of

the water ; and which, in the course of time,

in some degree dammed up the current, and,

as it accumulated into a mafs, carried up the

water along with it, which constantly kept

discharging itself out of the sides of these

spungy quaking hillocks, many of which had

arisen to a considerable height, and had often

proved the graves of animals, as appeared from

the many bones that were dug up, whilst my
people were cutting the drains. It was there-

fore evident, that the bad condition of this

part of the ground was caused by springs only;

these were easily taken off, by digging at their

head or source, down to that level where the

water boiled up and formed one collected

stream, from which my cuts were made, suf-

ficient to contain a stone conduit, fifteen inches

deep, and six inches wide, allowing the top

of them to be one foot below the surface of

the ground : all those conduits were directed

down the sides of the rising grounds, in a di-
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rection north and south, to the new water-

course, in the valley below.

The other kind of boggy land, the quality

of which engaged my attention, appeared

plainly to proceed from the toughnefs and te-

nacity of the ground, being a strong soil at

the top, with a cold clay bottom, under which

lay a close-bedded rock, whose interstices

were also filled with clay. This kind of land

seldom contains any springs, and none were

found therein ; it therefore became wet, from

the rain-water not being able to find its way
through it. This turned out a much more

difficult subject to improve, than the loose

springy ground above described, as covered

drains made witk stones would have no effect:

the only alternative left me, was to make a

number of small open drains, about two feet

deep, one foot wide in the bottom, and two

at the top, and to carry the same longitudinally

along the ridges of the rising grounds, the

better to intercept the water in its pafsage

downwards, and which I afterwards conducted

to the new water-course, by some few general

drains cut at right-angles to the former ones.

Having completed the inclosing and drain-
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\ng my ground, my next businefs was.the par-
1"

ing and burning about eighty acres more of

the deepest land ; and after the ashes were

spead over the surface of it, I trenched the

greatest part of it with the spade, to the depth

ot fitteen or eighteen inches ; the rest was

ploughed very deep : the latter I found the

cheapest method, and nearly as efficacious as

the former. I then began to plant, making

choice of the autumn, for the high and barren

parts ; and the spring for the lower and deeper

land. On the former subject, I chiefly con-

fined myself to the planting the hardy natives

of mountainous countries j such as the Larch,

Pine, and Fir kind, Birch, Geen Tree, and

Mountain-Ash, with some others ; all which,

for the sake of shelter, I planted at two feet

asunder.

Upon the lower and more fertile ground,

part of, which was prepared as above de-

cribed, I planted trees of a more permanent

growth, most of which would produce a new
succefsion from the root after cutting; such as

the oak, ash, elm, sycamore, beech, and western

plane j and in the moist ground, the alder,

poplar, and Norfolk willow. These trees were

planted at proper distances, to make a timber
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wood ; and in the intermediate spaces, by

way of shelter as well as profit, all the moun-

tain kinds, as above mentioned, were intro-

duced ; most of which, except the larch and

geen tree, are intended to be weeded out,

after they arrive at saleable age, to make room

for the timber-trees. In this part of the ground,

the trees were planted at a yard distance.

It is well known that the resinous kinds,

such as larch, pine, and fir, are more rapid in

their growth, will grow upon worse land, come

to profit sooner, and afford more shelter than

the generality of the other three ; but it should

be always considered, that they never spring

again after cutting ; so that in the course of a

few years they arrive at maturity, must be cut

down, and you have the melancholy prospect

of being again presented with a dreary waste.

As I propose those kinds, the larch ex-

cepted, to remain for timber only, in the

highest and most barren parts of my plant-

ations, that it may never come under so un-

pleasant a description, I have there, at proper

distances, attentively planted amongst them
some hardy kinds, which propagate them-

selves spontaneously from seed ; such as the
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birch, mountain ash, and geen tree, the seeds

of which will be copiously sown, and planted,

by the winds and birds, which, nurtured by

the fostering shade and warmth of the timber

trees, will propagate themselves in every va-

cancy of the plantation ; and thereby replenish

the naked ground when the resinous kinds ara

cut down and removed.

I have long found from observation, that

in unsheltered situations those trees thrive

best, that are not above one foot or eighteen

inches high when planted ; as they furnish

shorter levers than taller trees, which, by their

own force, operating with the power of the

winds, are constantly distrefsing the root, by

breaking the young fibres, which destroys the

progrefs of vegetation ; to remedy which, it is

common for inexperienced planters to place

them so low in the earth as to be in a great

measure out of the reach of the solar influence;

a practice equally hurtful to vegetation as well

as contrary to the mode in which nature

plants her own productions : I therefore al-

ways pay more regard to the strength of the

stem and fibrous state of the roots, than to

the height or age of my trees, which were

always planted very small, having few luxu-
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riant weeds, or long grafs to stifle or pull them

down.

I choose also to intermix the different trees

in my plantations, as much as pofsible 3 not

only by way of establishing a succefsion in

the manner before related ; but also from an

opinion, that ground so planted will produce-

more useful wood., and that the earth itself

furnishes an heterogeneous mafs of matter,

containing the proper food, for different plants

to vegetate upon ; and that every distinct

species draws a peculiar kind of nourishment

different from the rest ; which is necefsary for

its own support.

If this opinion is well founded, a promis-

cuous arrangement of various kinds of trees,

must be the best mode of disposing them; as

each kind will with the more facility search out

and obtain its share of proper nourishment,,

without robbing its neighbours ; which being,

plants of a different genus, will partake of

that aliment, which is allotted for their succour.

On the other hand, if trees of the same kind,

and which draw from the earth the same

specific nourishment, are planted very near

each other upon the same common bed, they
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must soon exhaust the soil of that nutriment

peculiar to their nature, and must dwindle of

course.

I remember an experiment tried some years

ago, by Mr. Jones, gardener to the Earl of

Darlington, at Raby Castle, which I think

throws some light upon this subject : he sowed

peas, which is supposed to be rather a me-

liorating than an impoverishing crop, for ten

years together, upon a piece of rich land : the

result of this experiment was, that for the

•two first years the crop was abundant ; but

after that time, it gradually became more and

more puny and meagre, so much so, that on

the tenth year of sowing, the earth was so

drained of the proper nutriment this plant

required, that the peas would not even vege-

tate within it, but lay till they became putrid ;

after which, without any previous manuring,

he planted strawberries upon the same ground,

which produced an excellent crop.

Some species of trees draw their nourish-

ment very near the surface of the earth, and

often form a compact web of roots above

ground; others occupy the middle stratum;

and some there are so hardy as to force their
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way, not only through the stubborn soil itself,

but through stones, rocks, and minerals of all

kinds, to the depth of twenty or thirty feet

or more ; which, without paying any respect

to beauty, shows the utility of interspersing

plantations with a variety of different trees,

that each may have space, not only to find its

proper pabulum, but to extend itself to that

level it most delights in ; and the whole body

of soil and understratum, in this case, in-

stead of being partially occupied, will pro-

bably furnish nutrition, and become one in-

terwoven mafs of roots and fibres, as far

below the surface of the earth as the trees are

elevated above it.

Having, in the course of about four years,

completed all the above-mentioned works, I

began to inclose my second purchase of three

hundred acres, with a stone wall of the same

dimensions as the former. I also added many

convenient buildings to a farm-house, which

I found upon the spot; erecting several more

cottages, both for the protection of my
new plot, as well as to increase the num-

ber of my labouring people After this,

I proceeded to lay out, about my house, a

small, but neat farm ; which in a few years

will be securely defended from the formidable
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winds of a naked country, by surrounding

plantations of considerable extent.

This farm, as it may be considered the eye

of my property, was intended to afford an

additional security to my woodlands 3 also

that I might have a future opportunity of

keeping some horses, to carry my wood to

the neighbouring collieries, lead-mines, &c.

as well as to furnish the little colony of cot-

tagers, I have planted and intend to plant

upon my new settlement, with cow-pastures,

potatoe-garths, gardens, orchards, &c. and

also for the facility and pleasure of seeing and

killing the game that are secured in the ad^

jacent plantations, and for defending them

from neighbouring depredations.

This small farm I subdivided into little fields,

with quick-hedges, and trees planted within

them ; also with belts of wood fcr internal

shelter. I next gave it a thorough draining,

with such stone-drains as were made use of in

the former plot 3 I then gave the whole a sub-

stantial, though rather expensive cultivation.

This ground being nearly similar in quality to

the first plot, with this difference only, that

the declivities were fewer and rather more

Volume V. L
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gentle, and the aspects not quite the same

;

I shall therefore not trouble you with the con-

sequent alterations made in the mode of plant-

ing it, as they differed very immaterially from

what I have before described.

Finding the orchards, in the county of

Durham, had been as much neglected as the

woodlands, and that there were but few

apples to be purchased in that populous

neighbourhood, except those that were im-

ported at Newcastle, and other sea-ports ; I

thought it advisable to mark out some ground,

for the purpose of planting apple and pear

trees. I accordingly made choice of eleven

acres, for that purpose, which have been since

planted with all the best and most hardy

kinds of winter and summer fruit, in a

favoured situation, lying to the south, and

embosomed by a large tract of new planted

wood. I also made choice of and planted

some similar situations, upon a smaller scale,

amounting in the whole to about fourteen or

fifteen acres ; which completed the improve-

ments I had planned out for my second pur-

chase, all which were performed in about

four more years : the last two have been in-

dustriously occupied in replenishing my nur-
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sery for the extension of my intended plan of

operations, and in renewing with living trees,

the vacancies where the first planted ones had

died, which were very numerous from the

lofses occasioned by a series of bad seasons.

Great attention has also been paid to the

eradicating such as did not appear to thrive

on particular parts of the ground ; and to the

replacing them with such kinds as promised

more succefs: this businefs has been attended

to with such a vigilant eye by my fac-totum,

at that place, that I believe, out of five hun-

dred and twenty-seven acres, my small farm

included, there is not a yard square of my
whole ground but what is occupied by some

useful or ornamental plant ; there having been

planted and replanted above four million of

trees ; amongst which, besides the profitable

kinds that have been mentioned, I hope my
posterity will pardon (as an involuntary error

in an admirer and student of nature) the

foible of encumbering the ground with many

thousand shrubs and plants, which can only

furnish beauty to the eye of taste, and food to

the feathered generation.

I have constantly paid an annual visit to

L2



156 GEORGICAL ESSAYS.

my improvements in the county of Durham,

ever since they began, until the last two years,

I was prevented by the pursuit of my pro-

fefsional engagements. The last autumn, how-

ever, I had an opportunity of seeing them, on

my road to Scotland. The trees in the first

plot, being well rooted in the earth, had made

very rapid shoots. I must acknowledge it

gave me much pleasure to see so large a sur-

face of wood elevate'd some feet higher, since

my last visit ; and I rejoiced to see the sombre

unprofitable heath for ever banished, by a gay

succefsion of thriving trees, in their autumnal

liveries, now sufficiently high to shelter the

planter from inclement winds, and rising very

fast into property and perfection. My plan-

tations already begin to be an asylum for the

game ; the pheasants, hares, &c. from distant

woods, have discovered a new retreat.

The trees in general flourish very well in

both plots, particularly the larch, birch, geen-

tree, Scotch fir, and mountain ash ; amongst

which the former distinguishes itself very

much, being in all places considerably larger,

and in some near twice the size of any other

kind ; and it appears also to afford a very

salutarv shade and shelter to those trees that
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partake of its influence. This convinces me
of a great error I have committed,, in planting

Scotch firs, by way of nurses, which do not

appear to answer the intended purpose of

advancing the growth of the other trees j on
the contrary, 1 find them great tyrants amongst
their neighbours, from the strength and great

extent of their branches ; also from the close

covert of the leaves, which not only exclude

the air, but prevent a due admifsion of the

rains.

The larch is not only superior in beauty

and hardinefs, but furnishes more durable and

valuable timber; and is likewise a more ten-

der and friendly nurse to more delicate trees,

being furnished with a small number of small

pliant branches well garnished with leaves

;

and which, from their flexible quality, will

yield and give place to the adjacent trees, and

are not subject to lash and buffet them : they

also more readily admit the rains, than the

Scotch fir, and are not liable to receive injury in

snowy seasons, when the branches of the latter

are frequently mutilated, and the trees some-

times totally destroyed -, the effects of which
I have too fatally experienced.
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I think it is probable other planters may

have been often misled by a mistaken idea of

the superior hardinefs and nurturing quality

of the fir; or, from not being acquainted with

any other more proper tree to substitute in

its place, have adopted it ; or I should con-

ceive, they would not have planted such

numbers of this truly gloomy and unpleasant

plant. In respect to shelter, it must be al-

lowed to contribute in the winter more than

most others, particularly the deciduous kinds;

but as far as relates to the propagation of the

plantations themselves, I am of opinion that

Internal shelter at this dreary season, when

the powers of vegetation are totally locked

up, is of much lefs consequence, than in the

more genial months, when the trees are

making their shoots ; the internal warmth of

a plantation must then greatly facilitate the

operations of nature, and the larch, being one

of the most early trees we have in the spring,

is at that time in full foliage ; and I consider

it the most promising tree I have met with to

aid her in that necefsary work ; and as I find it

not easy to separate pecuniary gratifications

from those of taste, notwithstanding my ge-

neral dislike to the Scotch firs, I am not 50

much their enemy, as totally to exclude then}
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from my plantations, as the sable hue produced

by their foliage, has a good effect, when pro-

perly interspersed and blended with the more

vivid tints of other more pleasing and lively

trees : I shall, besides those that are intended

to remain for timber on the barren parts, leave

a number of them upon my best ground, for

the purpose of 'decoration : the remainder I

am now exterminating with all pofsible

vigour.

The larch, I have found by experience,

will thrive where few other plants will live.

The birch, though no timber-tree, is a useful

wood, affords great shelter, and is almost as

hardy as the larch, as I have fully proved at

But:field plantations, which, in its uncultivated

state, had several roads over it, some of which,

that lead down the declivities of the hills, had

all the soil washed from them by the torrents^

nearly to the rock : those roads were planted

with small trees of different kinds, making

use of a pick-axe to form the holes for their

reception : I also planted up all the old

quarries, where stone had been got, in the

same way. There being no soil, I brought

a small portion of earth to each plant ; and,

upon those unfavourable spots, where most

2 L4



160 GEORGICAL ESSAYS.

of the other trees had died, these plants

appear to flourish as well as upon a better

subject.

When I consider the many virtues of that

invaluable and pleasing tree, the larch, I think

it a great misfortune that its introduction into

this country was not of an earlier date. About
fifty years ago I am told this Alpine plant

was treated as a tender exotic, and planted

out, with the utmost care and diligence, in

our hotbeds and hot-houses; I am every

day more convinced of its utility, both from

domestic and foreign intelligence.

I must observe, that though there was not

a single tree or bush upon either of my pur-

chases, before I began the improvements, a

circumstance soon after happened, which con-

vinced me that wood had grown upon the

land ; for, in digging my drains, the roots of

large trees were found; also upon the surface

of the ground, several very large heaps, con-

taining the cinders of iron ore, which metal

this country still produces ; and it is probable

the smelting it, may, in barbarous times, have

been the original cause of the present scarcity

of wood in some of the northern counties;
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as there is a tradition prevails amongst the

country people, that the whole of those waste

lands was once a great forest ; which was all

consumed in smelting the ore, by a kind of

foot-blast, before the invention of better en-

gines ; and that the workmen frequently shifted

their ground, as the wood or ore decreased,

till they had overrun the whole country.

ESSAY IX.

On the Improvement of waste Lands in the County of

Westmoreland.

JL he uncultivated lands in Westmoreland

are of various sorts, with respect to soil and

situation, and capable of different sorts of im-

provement. Some of them consist of extensive

commons in low situations, and are of an ex-

cellent soil; these might be improved by

inclosures, without any risk of lofs by the un-

dertaking. Others constitute extensive moun-

tainous districts, called by the natives /<?/& and
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moors ; the soil of these is, generally speaking,

an hazel mould. In its natural state, it pro-

duces little else than a coarse benty grafs,

heath, and fern ; or, in the language of the

country, ling and brackens. Many of these

fells are, in their present state, of so little

value, that the liberty of keeping ten sheep on

them may be hired for sixpence a-year. Sup-

posing six acres to be sufficient for the main-

tenance of ten sheep, the rent of such land is

a penny an acre ; and the price of the fee

simple of it, at twenty-four years purchase,

two shillings. Whilst there is an acre of such

waste, improveable land in Great Britain, it

may be hoped that, when the legislature shall

turn its attention to the subject, no inhabitant

of the island will be driven by distrefs, to seek

a subsistence in Africa or America.

Above forty years ago an experiment was

tried in Spain, with respect to the cultivation

of waste lands. Several thousands of poor

and vagabond people were settled on them at

the expense of the government. If this ex-

periment has succeeded (which may be easily

known,) so far, as that the land has been made

productive, that the settlers have been in-

creased, and that the government has been
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reimbursed the whole or a principal part of
its expense, it may induce other governments
to adopt the same or a similar plan. The
giving a cottage, and a few acres of land,

under a small reserved rent, and perhaps

under other useful restrictions, to a poor man, is

certainly a good way of improving the land.

When a man has lands of his own, he and his

family will exert in its cultivation, a quantity

of labour which would not otherwise be
brought into existence. The value of this,

otherwise non-existing labour is, in one re-

spect, nothing ; it ought not to be reckoned
as a part of the expense attending the im-
provement of the land ; and, on that account,

many thousands of acres of land might be
brought into cultivation, which would not, in

any other way, pay the expense of improve-
ment. The manner of improving moor-land,
by paring, burning, liming, &c. is well un-
derstood by some few individuals, and the

advantage resulting from it ascertained, by
what has been recently practised in some
parts of the county on private estates.

There are many barren mountains in this

county which do not admit improvement by
paring and burning, and which are incapable



I6i GEORGICAL ESSAYS.

of being profitably converted either into arable

or good pasture Jand : yet the highest and

most craggy parts, two acres of which do not

afford sustenance fur six months in the year

to one sheep, might, with a great prospect of

succefs, be planted with larches ; I say with

a great prospect of succefs, for I do not speak

with certainty, not knowing whether there

are in Great Britain any plantations of larch

made on such exposed and rocky situations

as are here spoken of : But, on the other hand,

it is known, that the lafch grows in Italy on

higher mountains than any that we have in

this island ; and not only that it grows in

Iial", where the climate is lefs severe than in

Great Britain, but that it grows in the north

of Rufsia, where it is much more severe ; for

zt Archangel, in the latitude of 64°, ships are

"built of larch growing in that climate.

It may be of use to state the probable profit

which would attend planting the Jand in

question with larch. A thousand acres of

this sort of land might be inclosed with a cir-

cular wall six feet in height, (where the stones

can be easily gotten, as they may in most

parts,) after the rate of six shillings an acre,

or 3001. for the whole; five hundred larches
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two feet in height, (so as to enable them to

resist the long grafs,) might be planted on each

acre for fourteen shillings ; hence a plantation

of 500,000 larches might be made for 10001.

Now 1000 1. improved at compound interest,

at the rate of 41, per cent, would, in sixty

years, amount to the sum of 10,5191. ; this is

the accumulated lofs attending the inclosing

and planting 1000 acres of rocky land in sixty

years. The rent of 1000 acres, at one penny

an acre, is 4 1. 3s. 4 d. a year; in eight years

the larches would be out of all danger from

sheep, so that the lofs of rent ought only to be

estimated for eight years; but 41. 3s. 4d. a

year, though improved after the same rate of

compound interest, would not amount to 401.

in eight years ; say, however, that it would

amount to 8 1 1. which is allowing more than

two pence an acre for the annual rent of the

land, then would the whole expense attending

the plantation in sixty years be ]0,600J. If

the amount of 81 1. for 52 years, be taken into

consideration, the expen.se of the plantation in

60 years will be 11,2221. I have here sup-

posed sheep to be shut out of the plantation

for eight years ; if it should be found, that

sheep will not crop the larch, and from more

than one observation, I have reason to believe
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that they will not, they need not be shut out

at all ; nor, on districts, where nothing but

sheep are depastured, need any fence be

made. I know the advocates for close plant-

ing, instead of 500, would require 5000 larches

for each acre; I am not convinced of the

utility of such close planting, except where it

is intended to nurse up oaks, or other kinds

of wood ; but if that mode should be adopted,

the thinnings, after twenty years growth,

would pay the expense of it. At the expi-

ration of sixty years, suppose that only 250

larches remained on each acre, or that one

half had perished ; the probable value of them

may be thus estimated. From a great many
experiments made by myself and collected

from others, I find the annual increase in cir-

cumference of the larch, at six ^t from the

ground, to be one inch and one half on an

average of several years ; and this inference

has been drawn from the actual admeasure-

ment of larches in different parts of England

and Scotland, and of different ages, from ten

years old to fifty. On this supposition, the

larches would measure, one with another,

ninety inches in circumference, at six feet

from the ground. A larch which measures

ninety inches, at six feet from the ground,
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would measure above seventy at twenty feet

from the ground -, but supposing seventy

inches to be the circumference at twenty feet,

and the length of the tree to be forty feet,

neglecting the remaining top ; then will its

solid content be eighty-five cubic feet, and

the value of the tree> at nine-pence a foot,

above three guineas. But as the trees are

upposed to be planted in a high, bleak,

barren situation, their annual increase may not

be so great as is here supposed: instead of

being worth, at sixty years after planting,

three guineas a piece, admit that they are

worth only ten shillings each* then would the

whole plantation be worth 125,0001. and de-

ducting the whole expense, 10,6001. as before

estimated, there would remain a profit of

1 14,4001. The present value of 1 14,4001. to

be received sixty years hencej is above 10,0001.

(interest of money at 41. per cent.) Ten
thousand pounds at 41. per cent, purchases an

income of 4001. a year : by planting then, a

barren estate, of a thousand acres, is improved

from 41. 3s. 4d. to 4001. a year, reckoning the

value of a reversion as a present certainty.

Sixty years is a great part of the life of a man ;

but it ought to be considered as nothing in the

existence of a nation, or even of a family,
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which is a little nation. The waste lands in

this and other counties, are a public treasure

in the hands of private persons ; all of them

ousht to be converted into arable, meadow,

orpasture land, which are capable of admitting,

with profit, that kind of improvement : and

such of them as will not pay for that mode of

improvement, ought to be covered with wood j

the high parts, and especially the sheltered

dells in the high parts, with larch, and the

lower with oak, ash, &:c. When a spirit of

agricultural improvement is fully excited, the

individuals to whom such uncultivated lands

belong, will be prompted, by an attention to

their own interest, to forward every judicious

plan which mav be proposed, for rendering

them more useful to the proprietors and to the

community ; their present application to the

summer-maintenance of a few miserable

sheep, ought not to be persevered in, if any

other use can be made of them.



GEORGICAL ESSAYS. 169

ESSAY X.

On Coppices in the County of Westmoreland.

IN some parts of Westmoreland, considerable

portions of land are covered with coppices,

consisting principally of oak, ash, alder, birch,

and hazel. These underwoods are usually

cut down every sixteenth year : The uses to

which they are applied are chiefly two—hoops

and charcoal. The hoops are sold in the wood
at 51. a thousand^ they are generally manu-

factured in the country, and sent by sea to

Liverpool j the charcoal is sent to the iron

furnaces in the neighbourhood. The value of

a statute acre of coppice-wood, of sixteen

years growth, is variable from JOl. to 15 1.

;

and if it consists altogether of oak, its price

may amount to twenty guineas ; 61. for the

charcoal, and 151. for the bark ; it being the

cui-tom here to peel the bolls, and all the

branches of the oak, which are equal to the

thicknefs of a man's thumb.

It is an extraordinarv thine:, to see anv

Volume V, M
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trees left to stand for timber in these under-

woods, the high price of bark being a tempta-

tion to cut the whole down. Fine saplings,

from nine to twelve inches in circumference,

at five feet from the ground, and with bark as

splendid as polished silver, are felled by the

unfeeling proprietor, with as little regret as if

they were thorns or briars. Of late, indeed,

some few owners of underwoods have left

standards, and if they consult their interest,

the practice will become general. As this is

a point denied by many proprietors of coppices,

it may be of use to explain the principles on

which the observation is founded.

Suppose a statute acre of underwood to be,

in the spring of 1794, sixteen years old, and

that the whole is then cut down and sold for

141. ; this sum will, in sixty-four years,

(reckoning compound interest at 4 per cent.)

amount to 1721. In 1810 another fall of un-

derwood, of the same value, will be made ;

the 141. then arising, improved for forty-eight

years, in the same way, will produce 91 1. In

1826 another 141. will arise from another fall

of the underwood ; this sum, improved for

thirty-two years, will amount to 49 1. In

1842, another fall will produce 141. which, hi
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sixteen years, will become 261. And lastly,

in 1858, or in sixty-four years from 1794,

another fall will produce 141. The amount
of the value of the five falls, thus estimated

and improved, will be 3521. Let us now
calculate the profit which would result, in the

same time, from the same acre of underwood,
if it was managed in a different way. Instead

©f cutting the whole down in 1794, let us
suppose that 150 of the best young oaks are

left to stand for timber ; the then value of

these, at 2d. a tree, is 25s. this beinq- sub-

ducted from 14 i. the value of the whole cop-

pice, leaves 121. 15 s. This sum, improved
as before, will amount, in sixty-four years, to

1561. (shillings and pence in these calculations

being neglected.) The next fall in 1810
ought not to be valued at more than 101. as

150 trees, then of thirty-two years growth,
will do some injury to the underwood: 101.

in forty-eight years will amount to 65]. The
next fall in 1826 may be valued at 81. and at

that time seventy-five trees should be taken
down ; these trees will then be forty-ei^ht

years old, and worth 15 s. a tree, or 561. in the

whole
; this added to 81. the value of the then

underwood, makes 641. which, in thirty-two

years, will produce 2241. Without esti-

2 M2



172 GEORGICAL ESSAYS.

mating the underwood in 1842, and in 1858,

at any thing, or the value of the pasturage for

thirty-two years at any thing, let us suppose

the seventy-five remaining trees to be cut down

in 1858, being then eighty years old, and that

they would, one with another, be worth 41.

a piece, or 3001. in the whole : The sum of

the profits, thus arising, is 7451. or more than

double the other amount.

It is a general opinion in this, and, I believe,

in other countries, that it is more profitable to

fell oak wood at fifty or sixty years growth,

than to let it stand for navy-timber to eighty

or one hundred. According to the price

which is now paid for that commodity, either

by the Navy-Board, or the East India Com-

pany, I believe the opinion to be founded in

truth. The following observations contain

the reason for this belief.

If profit is considered, every tree of every

kind ought to be cut down and sold, when

the annual increase in value of the tree, by its

growth, is lefs than the annual interest of the

money it would sell for :—this being admitted,

we have only to inquire into the annual in-

crease in the value of oaks of different ages.
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In the Philosophical Transactions for 1759,

there are some useful tables respecting the

growth of trees, by Mr. Marsham j from these

tables the two following inferences may be

drawn •

—

1st, That it is highly profitable to let young

thriving oaks, which are not worth above 30s.

a tree, continue standing.

2d, That it is not profitable to let oaks of

80 or 100 years growth, continue standing.

Three oaks, marked in the tables, No. 8,

1 1,— 12, in April 1743, before they began to

shoot, contained eleven and one half feet of

wood, and were altogether worth, at eighteen

pence a foot, bark included, 17s. 3d. The

same trees, sixteen years afterwards, con-

tained thirty-four and one half feet, and were

worth 21. lis. 9d. Now, if 17s. and 3d.

had been improved at the rate of 7 per cent,

at compound interest for sixteen years, it

would not have amounted to 2l. lis. 9d.;

and of consequence the proprietor, by letting

such oaks stand, improves his property in as

high a degree, as if he put out his money to

interest at near seven and a half per cent.

M 3
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Three oaks, No. 2,—3,—5, in 1743, con-

tained 1001: feet of timber, and were worth

71. 10s. 9 d. The same trees, sixteen years

afterwards, contained 132^- feet, and were

worth 91. 18s. 6d. Now 71. 10s. 9d. the

value of the trees in 174:3, improved, at the

low rate of interest of 21 per cent, would, in

sixteen years, amount to a sum exceeding

91. 18s. 6d. The proprietor, then, by letting

such trees stand, does not improve his property

at the rate of 2l. per cent.

The oak, No 1, in the third table, was worth

11. 2s. 6d. in 1757, it gained in one year one

foot, or Is. 6d. in value ; if it had been worth

30s. and had gained one foot, there would

have been no profit in letting it stand, as the

interest of 30s. at 5 per cent, would have

produced Is. fid. in the year ; and it is for

this reason that I have fixed upon 30s. as the

value of trees which should be cut down ; if

they are cut sooner or later, the proprietor

will be a loser. It must not be supposed,

however, that great precision can attend this

observation; since particular soils, or the

greater or lefs thriving condition of the wood,

may render it useful to cut down trees before

they are worth 30s. or to let them stand a
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while longer. It ought to be remarked also,

that large trees sell for more per foot than

small ones do, yet the usual increase of price,

is not a compensation to the proprietor, for

letting his timber stand to a great age. This

may be made out from the following expe-

riment :

On the 27th October 1792, I measured, at

six feet from the ground, the circumference

of a very fine oak, of eighty-two years growth,

from the time of its being planted, and found

it to be 107 inches : On the same day of the

month, in 1793, it measured 108 inches.—

There is not one oak in fifty (at the age of

this, which gains an inch in circumference, in

one year. The length of the boll of this tree

was about eighteen feet ; it contained about

eighty-four feet of timber, and was worth, at

3 s. afoot, 121. 12s. It gained in one year

very little more than a foot and one half of

timber, or 4s. 6d. in value; but the interest

of 121. 12 s. at 41. per cent, amounts, in one

year, to above twice the value of the increase,

even of this tree, which is a singularly thriving

one.

I have been the more particular on this

M 4
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subject from a public consideration. Many
men are alarmed lest our posterity should ex-

perience a scarcity of oak timber for the use

of the navy j and various means of increasing

its quantity have been recommended with

great judgment. In addition to these means,

the making a much greater than the ordinary

increase of price on timber of a large scant-

ling, might be not improperly submitted to the

consideration of those who are concerned in

the businefs. If the Navy-board would give

81. or 91. a load for timber trees containing

100 cubic feet or upwards, instead of 4l. or

51. every man in the kingdom would have a

reasonable motive for letting his timber stand

till it became of a size fit for the use of the

navy j whereas, according to the present

price, it is every man's interest to cut it down
sooner.
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- ESSAY XL

On the Improvement of an extensive Farm, contain-

ing a large portion of waste and uncultivated

Land, and held under a long Lease.

IN the year 1790 1 took a lease of an estate

of about eleven hundred acres, situated to the

north of the western extremity of the Cheviot

hills. It had been recently purchased by a

Gentleman of great profefsional eminence,

who was well acquainted with the great and.

lasting advantages that flow from judicious

improvement : it is not to be wondered at

therefore, that the learned proprietor was not

contented with allowing his lands to remain

in a state of comparative barrennefs, under

a system of agriculture which had hardly

emerged from a state of ancient ignorance;

he resolved that plenty should occupy the

place of long-existing sterility, and let his

estate to me upon an improving lease.

At the period when this lease was taken,

the estate was divided into four farms: the

lease of the principal farmer was bought up
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by the landlord, and I entered into the pofsef-

sion of this part of the grounds at the period

already mentioned. Two smaller farms came

into my hands, the one of them one year, and

the other four years afterward. The lease of

the remaining farm expired at Whitsunday

1798 j but by the bankruptcy of the farmer,

it has been in my occupation since the same

term of 1794.

Such being the state of the leases on the

estate, my rent was of a progrefsive nature.

When I entered into the pofsefsion of the first

farm, I paid 2701. ; and at the expiration of

the lease of the second small farm, my rent

was advanced to 2971. It was at this period

that I entered on the farm, the occupier of

which had become insolvent : I continued to

pay his rent until Whitsunday 1798, the time

at which it would have regularly fallen into

my pofsefsion. At this term my rent rose

to 5501. at which sum it continues stationary

until the expiration of the first twenty-one

years, when it rises to 7001. for the remaining

period of the lease.

This progrefsive mode of affixing the rent

was considered equally advantageous to both
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landlord and farmer : the former was benefited

by getting an increased rent upon the lands

which were first occupied, by the augmentation

of his rental, in a short period, from 3121. to

5501. and in receiving, besides the great emo-

luments arising from plantations, a return of

seven per cent, during the last years of the

lease. The advantage to the occupier of the

lands arose from the circumstance, that as his

improvements extended, the soils were more

able to afford an additional rent.

The estate was in so wretched a situation,

that this increase of rent could not be pro-

duced but at the expense of great sums laid

out upon the improvement of the land. That

I might be indemnified therefore for this

necefsary expenditure, the term of the lease

was made forty years ; and at the expiration

of twenty-one, the option of two lives was

in the choice of the farmer. The landlord,

still further to encourage the improvement of

his estate, bound himself to advance 8001. in

sums of 2001. every six months, to the farmer,

to be expended upon the lands ; and to give

about an equal sum for the erection of a good

farm house and farm buildings. The farmer

was also allowed a power to sub-let the grounds
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for any period, not exceeding that of his

tenure of the estate.

In consideration of these advantages, I bound

myself to manure the whole lands, and to

bring them into a state fit for producing corn j

except a portion of them, which was in a

mofsy, boggy condition. The draining of this

mcfs was, however, enjoined, as well as the

inclosing of the estate. I likewise obliged

myself to add about 3001. in carriage and other
-

labour to the sum given for the buildings, and

to pay five per cent, for -400 1. of this money

advanced by the landlord.

These are the principal features of my lease,

which I have thought it necefsary to particu-

larize i:i this place ; they bespeak the most

liberal views in the enlightened proprietor,

and are deserving attention from their bein^

eminently calculated to excite the exertions of

ry in the improvement of waste

and unproductive soils.

In commencing the improvement of my
firm, the first object that demanded attention,

was to shelter the lands in so high and exposed

a situation. The surface of the estate is a

rising ground, sloping chiefly to the south, and
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in a lefs degree to the north: the greatest

and best part of the land is contained in the

southern slope, at the bottom of which is the

mofs, formerly noticed. It is sheltered on the

south by an opposite higher ground ; so that,

as the estate is of a pretty regular square form,

there were only three sides upon which shelter

was required.

A small space upon the eastern extremity

of the estate, where it was not thought proper

to plant, was fenced with a double ditch and
hedge ; but around all the remaining exposed

border, a plantation of Scotch firs, about a

hundred feet in breadth, was made. This

plantation was inclosed with turf dikes, cal-

culated to protect the plants for many years

;

and a similar plantation, extending from one

extremity of the estate to the other, was carried

along the brow of the hill in a waving line, to

shelter the grounds on each side below. The
plants are making rapid progrefs towards

maturity, and will amply reward the proprietor

for his expenses of planting.

These plantations were calculated to afford

a general shelter ; but over a wide range of

surface, more immediate protection was ne-
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cefsary. Inclosing is every where highly

advantageous and proper, and I cheerfully

fulfilled my obligation of subdividing the

lands: the mode of inclosing which, of all

others, recommended itself for adoption, was

that of ditch and hedge.

There were no inclosures upon the grounds,

except a few bad hedges in the neighbour-

hood of the mansion-house, which is situated

upon the north side of the estate : the inclo-

sures upon this part of it were completed, and

ten square fields, containing about an hundred

acres of land, were formed. I expended a

small sum of money in manuring a part of

these inclosures, and sub-let them, upon a

short lease, to a Gentleman who, though

previously unacquainted with agricultural pur-

suits, has neverthelefs succefsfully improved

his farm after the example set him in the

improvement of the other parts of the estate.

The lands upon the south side of the

plantation running along the high ground,

were all subdivided into regular inclosures in

the course of the winters 1790 and 1794: the

fields vary in size according to the nature of

the surface, but the general quantity of ground
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they contain is about twenty acres. The

hedges are all run in strait lines, and all the

inclosures are regular squares, except those

which are bounded by the plantations, by the

double ditch and hedge on the east border of

the estate, or by the mofs at the bottom of the

hill. The thorns have advanced rapidly in

their growth, and many of the hedges are

already perfect fences.

This rapidity of growth is to be ascribed to

the great attention which was paid to the

pulverization of the soil, for a considerable

depth ; and to the manuring it with lime and

rich stable-yard dung, previous to the planting

of the thorns. This effect has also arisen from

the after-care which has been bestowed upon

the plants in keeping them free from weeds,

properly pruned, and their roots always covered

with earth : for these purposes a hedger is

kept upon the estate, at the mutual expense

of the landlord and farmer; and when he

requires afsistance, I pay labourers to work

under his direction.

Besides this care of the plants, however,

much attention also is paid to the protection
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of the hedges from the injuries they are liable

to sustain from the sheep grazed in the fields.

The ditch affords a sufficient barrier on one

side ; but on the exposed side of the hedge

there is a necefsity of running a paling of three

bars at the distance of a foot from the thorns

:

the wood for this paling is given by the pro-

prietor from a plantation of Scotch firs upon

the estate ; it is erected at my expense, and

there is sometimes a necefsity of renewing

it before the thorns have arrived at such a

degree of strength as to be no longer ob-

noxious to injury.

It is worthy of notice that those thorns

which were planted the earliest in the season

have ever}" where thriven the best.

I shall not unnecefsarily add to the length

of this Efsay, by describing the particular

mode of constructing my ditch and hedge

;

1 shall only state that I have made five

thousand six hundred and forty-three roods

(each rood containing six yards) of this kind

of fence ; and that this quantity of incasing,

together with the expense of protecting the

hedges, has cost me the sum of five hundred

and sixty-four pounds.
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Having given this account of the inclosing

of the principal part of the estate, we are

prepared to enter upon the discufsion of the

next subject which claims attention pre-

vious to the account of the improvements ;

viz. the state of the lands and mode of oc-

cupation at the time when I entered into

pofsefsion.

Within the last fifty years, the agriculture

of Scotland has undergone rapid and exten-

sive improvement : the antiquated and unpro-

ductive system of our forefathers has given

place to the principles of agriculture which

have flourished and been perfected in many

parts of the sister kingdom ; and in this par-

ticular county there are few districts over

which improvement has not extended its

beneficial influence. In the number of these

districts however, was situated the estate,

the improvements upon which make the sub-

ject of this communication. Here Prejudice

had fixed his dominion j and after the ancient

mode of husbandry, the soils were divided

into what was termed in-field and out-field

land, and into moor land, meadow, and

bog.

Volume V. X
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The in-field land was that part of the estate

which consisted of the richest soil, and in the

present instance amounted to about three-

hundred and thirty acres. It was considered'

worth a rent of ten shillings an acre, and was

managed in the following manner. The

land was summer-fallowed, cleaned of weeds,

and sown with barley or oats, and sometimes-

with wheat. The farmers produced, however,

very small quantities of the last grain ; and

their established mode of managing this kind'

of soil, was to take four or five crops after-

fallow, and then to repeat the same unpro-

ductive system of fallowing and hard cropping:

they raised very small quantities of turnip, and'

these too only during the last years of their

occupation of the grounds.

The out-field land was of a poorer quality y

a part of it was valued at five shillings, but

the greater proportion of it was only rated at

three shillings per acre. The quantity of this*

soil was about three hundred and twenty-five

acres; more than two parts of it were always

in a state of natural grafs, and- the remainder

was cropped with oats.

In order to bring this land into- a state fit
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for producing corn, they folded a portion of

it with sheep, and ploughed it up in the

proper season for oats. They renewed this

crop for four or five years, until the land was

so over-run with couch-grafs and other noxious

weeds, which pofsefs a barren worn-out soil,

that it was incapable of producing even the

most scanty returns ; it was therefore allowed

to remain in this waste impoverished state,

until it was again folded in rotation : the

vegetation of the weed grafs and other weeds

produced a barren herbage, and the land was

pastured with sheep.

The sheep were grazed in common, upon

this out-field land, and upon the moor land,

which composed considerably more than a

third part of the estate : about a hundred

acres of this soil were woodland j and that

part of which was in the occupation of the

farmers, and amounted to more than three

hundred acres, was not estimated at a greater

rent than one shilling per acre. It required

one acre of the out-field, and four of the latter

description of land, to maintain one sheep

throughout the year, and that too in the

poorest condition. The sheep were always

small, and never could be fed fat upon the

N2
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pasture ; the lambs produced from the ewes-

were equally bad, and at an average were

never sold at above five shillings per head.

The produce throughout- their farms may-

readily be conceived to have been of the

poorest nature, when it is known that several

of the farmers, unable to pay the small

rents they held them at, became insolvent,

and were obliged to give up their leases to the

landlord. It is indeed a subject of wonder

how they were able to discharge the most

moderate rents; for, with the additional in-

formation that" the meadow and mofs land was

adequate to the maintenance of a few black

cattle only,- the above relation is a faithful

picture of the wretched means they employed

to draw them from the lands. By this mode

of occupation it' must appear how great a

proportion of their farms lay in an impoverish-

ed waste state at the time when V rented the

estate : the best soils produced very poor crops,

and the degree of fertility of the out-field land

has been already noticed. A great propor-

tion of this kind of soil was lying waste in a

state of natural grafs; and there waslikewise

a considerable quantity of it which had never

been subjected to the operation of the plough
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'XJpon this portion of land, furze, broom, heath,

and ling, were the common productions : the

-moor, meadow,- and mofs land, were in a state

of nature; nothing had been .attempted to

meliorate them.

In such a situation, where so much was to

be done, and where every spot of land was

unproductive or waste, general improvement

was an arduous undertaking.: I had, however

a clear perception of the advantages that

would result from my pfen of improvements,

and resolvedto execute them with the neces-

sary spirit and perseverance. 'How far this

plan has succeeded will be afterwards seen

;

but before we direct ?our attention to the

account of the improvements, it is proper

that I should state the nature of the soils

which have been the -subject of melioration,

and premise a few observations upon the

labour requisite to the carrying on my ope-

rations.

The soils throughout the estate differ

.greatly in quality, though very little in kind,

except in the moor and mofs land : they vary

from a dark, heavy, loamy clay, to a light soil

of the same nature : the substratum is a free

N3
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stone rock ; the soil of the moor land is a few

inches of black moorish earth, upon a stratum

of clay ; that of the mofs is a deep peat earth.

This difference of soils did .not prevent me
from adhering to a regular plan of inclosure,

as I was convinced that improvement would

render each soil capable of the same mode of

culture, and hence that variations of soil in-

cluded in the same field would not be pro-

ductive of inconvenience.

Labour is a part of the expense in the im-

provement of waste or unproductive soils,

which in every situation must prove consider-

able : the land is incapable of maintain-

ing the quantity of stock that is necefsary:

foreign afsistance is required ; and the im-

provements are executed at great additional

eypcnse.

In carrying on the improvement of my
farm, I was much afsisted by labour, sup-

plied from two other farms, which I pofsefsed

at some miles distance. By means of these

I was always enabled to keep six draughts

upon the improving farm, and frequently ten

during the summer. The ploughs and carts

are drawn by two horses only, and the plough-
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•men rank among the most expert in the king-

dom : the plough which is in common use,

throughout all the improved districts of Scot-

land, is Small's chain-plough ; an engraving

of which is given in different agricultural pub-

lications. I use it without the chain, and can

give my testimony in favour of the general

utility of this esteemed plough.

The manual labour always required a num-

ber of labourers, besides those employed in

ploughing, carting, and harrowing : in esti-

mating the expense of the latter operations,

I have made full allowance for the advan-

tageous circumstances under which they were

executed.

When I entered upon the improvement of

my farm, it was my object to complete it in

those fields which contained the greatest pro-

portion of good soil. The grounds which

were under cultivation were improved at lefs

expense of labour than the uncultivated lands;

but the only difference in the improvement of

the various so'.Js, arose horn the length of

time necefsary to the pulverization of the

waste and moor land. My intention, in c
>

situation, was to bring the soils into a state

N 4
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of fine tilth, and thus render them fit for

the reception of manure, and a crop of turnip.

The surface of the lands which had been

under cultivation, presented many great irre-

gularities, wet marshy places, and numerous

land-stones collected in several parts into

heaps. Many of these land stones were of

great size, and could not be carried off the

grounds : for these, stone pits sufficiently deep

to admit of their being covered with fourteen

or fifteen inches of mould, were dug j and, as

a proper precaution, the pits, when there was

a declivity, were sunk at the upper side of

the stone. When these stones had thus been

removed, and when the wet parts had been

succefsfully drained with covered drains,

the cultivated grounds were ploughed in

the beginning of winter ; and by the repeti-

tion of this operation, with the afsistance of

the spade, every hurtful inequality of the sur-

face was levelled.

The quantity of labour requisite to the pul-

verization of the soil varied according to the

nature of the ground : that portion of the cul-

tivated soils which was managed as in-field

land, required three ploughings ; but the part
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of them which came under the denomination

of out-field, demanded the quantity of labour

which was bestowed upon the same descrip-

tion of land, lying waste in grafs, after it had

been cropped with oats.

Upon the improvement of this part of my
farm I shall not be more particular, as the

other parts of the procefs will be compre-

hended under the account of that of the waste

land. I have, however, placed amongst the

tables of expenditure, one to show the ex-

pense attendant upon the melioration of the

best soils.

The improvement of the proper subject of'

this paper, the waste and moor land, comes

now under review ; and that I may avoid

confusion in the account of this procefs, I shall

divide the grounds into two kinds ; viz. into

that portion of out-field land which was ex-

hausted and lying in a state of natural grafs ;

and into that which had never been subjected

to the operation of the plough, and was over-

run with furze, broom, heath, and ling. In

detailing the improvement of the last species

of waste land, I shall comprehend under the

same head that of the wet marshy ground and

moor land,
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In effecting- the melioration of the first de-

scription of waste land, the preliminary steps

of land-draining the wet places, and of re-

moving the land-stones which obstructed the

progrefs of the plough, were executed*. The

last operation was peculiarly necefsary ; for

besides the numerous land-stones diff ised over

the general surface of the grounds, there were

great collections of them upon balks, which

had been formed by the slovenly husbandry of

ancient farmers on the estate : these balks oc-

cured over all the lands which were or had

been under cultivation.

On the removal of every material obstruc-

tion, the land was ploughed with a common
furrow in the month of November ; and about

the end of the following spring it was sown

thick with oats. The produce of this crop

* I have this season completed the improvement of a

field which contained an astonishing quantity of land-

stones. In this inclosure there are the remains of what

is believed to have been a Danish encampment ; and,

upon an adjoining property, there are two out-posts at

a small distance. I have completed the filling up of the

outer ditch, which time had not perfected, and the

peaceful ploughshare now pafses over that spot where

erst embattled hosts poured forth terror and destruction.
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was always of the poorest nature, and did not

make a return of three times the quantity of

the seed : it however indemnified me for the

Jabour which had been bestowed upon the

ground ; and the cropping answered the pur-

pose for which it had been employed.

AVhen I commenced the improvement
of this description of land, I fallowed and
wrought it for two years : I soon, however,
found the error of this practice, and the great

expense of labour attendant upon the adop-
tion of it. The soil was choaked with couch-
grafs and other noxious roots ; and upon
Jying for even a few weeks, especially in,

wet weather, the land became nearly as much
filled with grafs as when the sward was
first broken up. To remedy this incon-

venience, I first thought of sowing the ground
thick with oats: the effect has answered
my expectation

i for by the growth of the
oats the couch-grafs is prevented in a great

measure from springing up, the soil is loosened,

and much lefs labour is requisite to its pul-

verization.

The oats having been removed, the land
was again ploughed in the end of autumn,
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and exposed to the action of the weather and

temperature of the winter season in the state

of a rough furrow : it was crofs-ploughed

in the beginning of April, and afterwards

braked* and harrowed. About the end of the

same month it was again ploughed, braked,

and harrowed ; and in May the ploughing

and harrowing were repeated. In the course

of this labour it was sometimes necefsary to

pafs a heavy roller aver the land, in order to

break down the firmer clods.

Upon the completion of the last harrowing*

the roots of the couch-grafs were carefully

collected and burnt : the land-stones were

removed off the grounds as they were turned

up by the plough ; and by means of this im-

plement and the spade, every hurtful inequality

of the surface was destroyed.

When this labour had been bestowed, the

soil was brought into a state of sufficient fine-

nefs for the application of manure. Before

* This operation is performed by an implement re-

sembling in every respect a harrow, except that it is

larger, heavier, and has longer tines.

3
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I proceed to give an account of this part of

the subject, however, I shall previously de-

tail the mode of tillage I employed to bring

the second description of waste land into a

similar situation.

The furze and broom having been removed

eff the ground, the draining of the wet places

completed, and the larger land-stones carried

off, the land was ploughed in November*.

The furrow was made about four inches in

depth, and allowed to remain in the coarse

state in which it had been formed by the

plough throughout the winter : the land was
crofs-ploughed in May following, and after-

wards braked and harrowed. It was again

ploughed, braked, and harrowed, in July or

August ; and after the completion of the last

part of the labour, it was ploughed into ridges

of nine or twelve feet in breadth. The fur-

rows were well cleaned out by the plough, to

prevent the rain water from stagnating upon
the lands ; and they were again exposed to

the influence of the winter's froft.

* The broom was sold for fuel : the price received

for it, defrayed the expense of its removal, as well as that

of the furze,



198 GEORGICAL ESSAYS.

The furrows were filled up by the plough

about the end of the succeeding spring, and

the land was again crofs-ploughed and har-

rowed. After this harrowing, the roots of

the ling, and other coarse grafses which had

not perished during the eighteen months the

Jand had lain in fallow, were collected into

small heaps and burnt into ashes. Upon this

incineration the land was for the last tim*

ploughed and harrowed ; and those roots which

had escaped observation were destroyed by a

second burning.

In the course of the labour bestowed upon

the grounds, the land-stones were carted otT

the field as they were brought under obser-

vation, and every injurious inequality of the

surface was levelled. The land was there-

fore, by this procefs of culture, freed from

every foreign hurtful substance, and the soil

was perfectly pulverised and rendered fit for

its combination with manure.

When I had brought the lands into this

state of fine tilth, another more expensive

part of the procefs of improvement followed ;

viz. the manuring of soils, wasted and ex-

hausted of animal and vegetable matter.
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The manure which forcibly recommended
itself in such a situation, was lime; dungy

though in a lefs degree, was also necefsary

and efsential to the melioration of soib lying
in such a condition. I was situated at a great

distance from the former kind of manure, but
neverthelefs resolved to use it in a quantity
adequate to the purpose for which it was em-
ployed

; convinced that too strict an economy
m this instance would be productive of certain
Jofs: I had it in my power to command a
a sufficient quantity ofdung, and raised in the

manner afterwards described.

In the application of these manures the
quantity was regulated by an attention to
the nature of the soils ; as these varied from
a degree of richnefs to poverty, the lime and
dung were applied in quantities adequate to

their melioration. The extent of their ap-

plication will be detailed in the tables of ex-

penditure.

The lime was laid upon the lands about
the end of May, and immediately after its

application they were ridged into drills of
twenty-six inches for turnip : the dung
was now laid on, and being ploughed down,
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the turnip 6eed was sown upon the hot

furrow.

Such is the method I have practised in

improving my farm : its excellence and suc-

cefs will best be shown by introducing in

this place, an account of the produce arising

from the increased fertility of the soils.

The turnips have always proved an ex-

cellent crop, even upon the most clayey soils

:

they are eaten upon the ground by sheep,

properly folded with nets ; except a small

proportion of them, which is given to black

cattle. A very small quantity of them, how-

ever, has been used in this manner, as the

first method of consuming them is highly

advantageous to every kind of soil, more

particularly to lands recently improved. The
profit upon the crop has varied with the

state of the market for fat stock ; but in ge-

neral its absolute value has not been lefs than

Si. 10s. per acre.

When the turnips are eaten off, the lands

are ploughed in the proper season for a crop

of barley ; and as it is my principal object

in the improvement of my farm to lay the
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grounds down to pasture as speedily as pos-

sible, I sow along with the barley the follow-

ing quantities of grafs seeds : of broad clover,

twelve pounds ; white clover, four pounds

;

rib grafs, two pounds ; and of the best rye

grafs, one bushel.

The crops of barley have proved equally

good as that of the turnip ; and, in general,

each acre has produced about five quarters of

grain.

The grafs seeds have always answered my
most sanguine expectations : the crop is never

cut for hay, excepting only a small quan-

tity of it, which is required for a part of the

stock upon the farm. It is pastured by ewes

and lambs -

} and to show the value of the grafs,

I shall give an account of the manner in which

it is grazed.

In September, or October, I purchase about

five hundred ewes, of the Cheviot breed,

which are sold by the stock farmer under the

denomination of draught ewes. These ewes

are crofsed about the middle of the latter

month with tups of the Dishley breed, and are

pastured through the winter upon the moor

Volume V. O
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and waste land, yet unimproved, and upon a

similar pasture of one of the farms already

mentioned. They begin to drop lamb about

the first of April, and are then put into

the grafs fields : these are never grazed after

the first of January, so that when the ewes

are put upon the grafs it is always a luxuriant

pasture : it feeds upon an average four ewes

and lambs per acre.

The lambs are sold fat in the months of

June or July, and in general bring 12s. 6d.

per head. The ewes are continued on the

pasture until the end of October, when they

are either sold for an increased price of five

shillings each, or, as is more generally my
practice, put upon turnip to be completely

fattened. Upon the removal of the ewes, the

grafs is eaten by young black cattle, and other

stock upon the farm, until the end of Decem-

ber. They are generally benefited by this

pasture; and the advantage it is of to them,

fully compensates for the maintenance of the

ewes throughout the winter. It appears there-

fore, from this statement, that 31. 10s. is the

profit upon each acre of grafs.

The mode of pasturing is followed on the sue-*
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seeding year : but having found that new grafs

is greatly preferable for feeding lambs, I plough

up the grafs fields in the third year, and sow

them with oats ; which generally have been

of such a quality as to produce six quarters

per acre.

The oats are followed by a crop of wheat,

if dung is plentiful, but more frequently by

another crop of oats or one of peas. This

pulse and the wheat have, upon an average,

been produced in the quantity of twenty-

nine bushels per acre , and in a field which

was last year sown with this grain, and which

contained several acres of moor land, the crop

was most luxuriant upon this formerly barren

heath.

This plan of cropping is varied according

to circumstances ; but my fixed mode of

management is to take alternately a green

and a white crop ; and never, after breaking

up the grafs, to sow more than two crops

before the land is again prepared for turnip.

When the turnips are sown, the land is again

manured with the original quantity of dung,

5 02
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and is again laid down to pasture with a bar]

crop.

It appears, therefore, that every attention is

paid to avoid heavy cropping j and it is not

kis evident that, by the prosecution of this

plan of management, large additions of animal

and vegetable matter will daily increase the

richnefs and fertility of the soils.

Having new detailed the mode of impr:

the arable lands, and given an account of the

produce arising from the melioration of the

soils, I shall, before I state the expense of

the improvement, concisely relate the steps

which have been taken for increasing &.t

value of the mofs land.

"When I took the lease of my farm, this part

of it was in the state of a wet and unproductive

bog. It was only adequate to the support of

a few crops and young neat beasts; and a

great part of it was so perfectly boggy, that it

was incapable of supporting the cattle, which

grazed upon the firmer parts of it and upon an.

adjoining meadow.

The first step in the improvement of such
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land, was to carry off the superabundant

moisture by draining. I had formerly re-

covered about thirty acres of land upon another

of my farms, which was an entire marsh ; and

I did not despair of the succefs of a similar

mode of improvement in the present instance.

In attempting the melioration of the mofs land

therefore, my first object was to run a prin-

cipal drain, stretching from the inferior to the

superior part of it, where it is widely ex-

tended upon an adjoining estate j and to in-

tersect it bv smaller drains, terminating in the

main conductor of the water. I according^

had this drain completed in the second year

of my occupation of the estate : is was made

six feet deep, twelve feet wide at the top,

and eight at the bottom; and since its for-

mation it had been repeatedly cleaned out.

The intersecting drains have not been exe-

cuted, and I do not apprehend that it will

be necefsary to fulfil this part of my intention.

The succefs of the principal drain has an-

swered my expectations ; there has been al-

ways an abundant flow of water. The mofs

is in various parts converted into meadow,
and there is hardly any part of it except where

pits have been dug for peat, that is not pretty

03
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firm and productive of support to the cattle

grazed on it. The adjoining meadow is like-

wise greatly meliorated ; the grafses are much

finer ; and many parts of it are fit for pro-

ducing corn.

The advantages attendant upon the fulfil-

ment of a part of the plan of draining, are of

the most promising nature. How far the com-

pletion of it would insure the speedy exsicca-

tion of the mofs, I cannot pretend to deter-

mine. This object, however, seems more

likely to be effected by another mode of

draining, recently published to the world :

I need hardly say, I mean that practised by

Elidngton.

I have lately seen Mr. Johnston's per-

spicuous account of this mode of draining,

and have resolved to practise it in preference

to my original plan. I propose to bore auger

holes in the bottom of the principal drain

immediately ; and thus allow a free exit to

the waters which circulate below the level of

its bottom. From the nature and situation of

the strata observed in an unfruitful search after

marl, I have no hesitation in pronouncing the

succefs of this intended operation : I have
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still lefs in exprefsing my hopes of converting

this hitherto uselefs part of the estate into a

valuable pasture-ground.

The mofs, besides a considerable quantity

of meadow hay, already produces sufficient

support for ten cows, and twenty young

black cattle. These cattle are grazed upon

the mofs through the day ; and are fed with

straw in a court-yard during the night. The
yard is always well littered with straw ; and

as this is converted into dung, new layers

of fresh straw are added, until such a quan-

tity of excellent dung is formed, as is adequate

to the manuring of sixty or seventy acres of

turnip.

Such are the improvements I made upon

my farm. The expense at which they have

been executed will be shown by the follow-

ing tables of expenditure.

04
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I.

Average Expense of improving the best Soils deno-

minated In-feld, per acre.

£. s. J.

First ploughing ..0 5

Second ditto 5

Braking and harrowing 3

Third ploughing 5

Second harrowing 2

Collecting and burning the couch grafs and

other weeds 3

Collecting and removing the land-stones *...0 7

One hundred and sixteen bushels oflime 4 7

Twenty cart-loads of dung, weighing 3 cwt. 2

First drilling for turnip 2 6

Second ditto 2 6

cf 8 2

* In this estimation of the expense of the labour be-

stowed upon the land, is comprehended that of the manual

afsistance sometimes requisite to the levelling of the surface ;

and the breaking of the clods by rolling. Neither of thefe

operations could be made distinct heads of charge. The
tirst was very partially required ; and the rolling was only

necefsary in the most clayey soils, and there only after a

wet season. It was very seldom needed by the soils compre-

hended under the second table ; and those referred to in the

third, never demanded its afsistance to their perfect pulveri-

zation.
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EL

Average Expense of improving that description of

Land termed Outfield, the greater proportion of

which was lying waste in a state of natural grafs,

per acre.

£ s. d.

First ploughing..., ,,...,,...... 6 O
Second ditto 5

Braking and harrowing , .....0 3

Third ploughing 5

Braking and harrowing 2

Fourth ploughing 5 O
Third harrowing 2

Collecting and burning the couch grafs and

other weeds 5

Collecting and removing the land-stones 14. Q
One hundred and sixteen bushels oflime 4- 7 o
Twenty cart-loads of dung, weighing 3 cwt 2 O
First drilling for turnip 3 6
Second ditto ,,,., ..,.#.,.,.,.,..,„ 2 6

£ 8 19 O

III.

Average Expense of improving the Moor Land and

Waste Out-field which had never been under culti-

vation, per acre.

£. s. J.

First ploughing
, 7 q

Second ditto
, 6

Braking and harrowing 3

Carried over 16 6



210 GEORGICAL ESSAYS.

£. s. J.

Brought over 1G 6

Third ploughing 5 6

Braking and harrowing 3

Fourth ploughing 5

Filth ploughing 5

Tliird harrowing 2 O

Sixth ploughing 5

Fourth harrowing 2

Collecting and burning the roots of the

. ling, &c 3

Collecting and removing the land-stones 1 2

One hundred and thirty-five bushels of lime 5 16
Twenty-five cart-loads of dung, weighing

375 cwl 2 10

First drilling for turnip 2 6

Second ditto , 2 6

£ 11 5 6

These tables show, as correctly as it was

pofsible to do at the time of their construc-

tion, the expense attendant upon the melio-

ration of each acre of the three descriptions

of soils which have been the subject of im-

provement. In stating the different heads of

expenditure however, it was impofsible to

affix to each acre of land a certain proportion

of under-draining, as the necefsity of this

operation was not only partial, but infinitely

varied in different situations. This part of
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the expense of improvement, therefore, will

be noticed in the general table of expendi-

ture.

The quantity of soils which are already im-

proved, amounts to four hundred and sixty-

eight acres : the portion of land which comes

under each table of expenditure is not easily

ascertained, as improvement has wrought a

wonderful similarity in the appearance of the

surface of the grounds. I have, however, ex-

amined all the improved fields with great

care and attention ; and have had the dif-

ferent quantities of each kind of soil mea-

sured with as great a degree of precision as

it was pofsible to command. To extreme

accuracy I cannot pretend ; but I am certain,

if there is any error, that it is of the most

trifling nature, and wholly undeserving of

notice.

Having premised thus much, we are pre-

pared to enter upon the general statement of

the expense of the improvements which have

been executed upon my farm. In giving

this statement, however, it is necefsary to ob-

serve that there was no pofsibility of noticing

every expense connected with the plan of im-
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provement. In the execution of this plan

various small sums were required by different

objects j and where the improvements were

executed on so considerable a scale, it may

easily be imagined that the contingent ex-

penses must have been considerable. There

is, however, but little reason for regretting the

deficiency of this part ot the general table of

expenditure, as an account of contingencies,

besides adding to the amount of the sum ex-

panded, would be productive ot very little

useful information.

Gr.Kial Tulle of Money laid out upon the Improve-

ments already executed on my Farm,

£. s. J.

Inclosing and subdividing the lands 564- O

Farmers proportion of the labour be-

stowed upon the hedges CO

Improving 274- acres of land compre-

hended under the first table of ex-

penditure 2229 S

Improving 121 acres of land compre-

hended under the second table of ex-

penditure, nearly 50 acres of which

were lying waste, in a state of na-

tural grafs.,,, 1032 19

Carried over £ 3936 7
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of. s. 4
Brought over 3936 7

Improving 73 acres of land comprehended

under the third table of expenditure,

42 acres of which were moor land S23 1 6

Manuring a part of the fields around the

mansion-house before they were Sub-

let 5j Q

Draining the wet places dispersed

throughout the lands which have

been improved 30 O

Draining the mofs 110 O it

Repairing one of the farm-houles, and

erecting and repairing cottages for

the accommodation of labourers em-

ployed in carrying on the improve-

ments 2.50

£ 5204 8 6

Such is the moderate estimation of the sum

I have expended in executing the improve-

ment of waste and unproductive land. I shall

not indulge myself in any observations on its

magnitude, convinced that silence is here

equally proper and imprefsive.

The expenditure has indeed been to a great

extent^ hut it is also true that it has been pro-

ductive of the most lucrative returns. The

soils which were in the impoverished con-
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dition formerly described, are greatly enriched

:

various parts ofmy farm are worth fifty shillings

an acre ; and all the improved lands, upon an

average, would be cheaply rented at thirty

shillings per acre. I indeed sub-let a field of

twenty-five acres to a small farmer, a twelve-

month ago, for fqrty-five shillings an acre,

which before its improvement was not, upon

an average, worth more than seven shillings :

he pays his rent by labour in carrying lime to

the parts of the estate yet unimproved.

The improvements have been too encou-

raging in their effects to leave any hesitation

about the propriety of completing them ; I

go on to fulfil the obligations of my lease.

All the inclosures on the south of the planta-

tion, stretching along the high ground, are

improved, except three ; and these I propose

to plough up immediately : they consist of

waste and moor land, and of out-field lying

waste in a state of natural grafs.

In order, likewise, to make the remaining

part of the estate fit for the procefs of im-

provement, the subdivision of the grounds

upon the north side of the plantation just

mentioned, will be completed in the course of
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this winter. The grounds, in this part of the

estate, are of the same nature as those which

compose the unimproved fields on the south

side. The improvement of all the soils, which

have been permitted to lie in the unproductive

state they were in at the period of my entry

into the farm, will not be completed at a lete

expense than that of the same descriptions of

land referred to in the second and third tables

of expenditure.

It is impofsible to fix the period when the

improvement of the whole land will be com-

pleted : circumstances may hasten or retard

my operations. I calculate, however, upon

an end to my expenses and improvements in

six or seven years : I shall then enjoy the

fruits of much labour and exertion. The dif-

ficulties engendered by industry will give place

to ease and quiet; and I shall have the fur-

ther reward of enjoying the consciousnefs of

having proved no unuseful member of society;

in having increased the fertility of a portion

of the earth; in having supported a more
numerous population, and in having aug-

mented the value of an estate, in no Ions;

period of years, from three hundred and twelve,

to more than twelve hundred pounds per ann.
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ESSAY XII.

On Soda, or Mineral Alkali,for Washing, k'c.

IT is generally allowed, when soap is used

alone in washing, that it takes sixteen ounces

to wash fourteen pounds of clothes.—Price of

the soap, 9d. or 9^d.

The same weight ofclothes may be washed by

Six ounces of soap, price - 3^d.

Four ounces of soda, retail

price i"

Economy in the materials employed is not

the only benefit ; clothes are sooner and

better washed with soda and soap, than with

soap alone.

Pearl ashes, and ash balls, made of the ashes

©f burnt vegetables, are in many parts of
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England employed to soften hard water, and

render it fit for washing ; but pearl ashes are

seldom used in the manner here recommended,

on account of the injury which this alkali

(from being in part caustic) occasions to the

hands. This is not the case with the crystals

of soda ; it is a mild alkali, completely sa-

turated with carboaic acid, or finable air.

The use of soda in washing is now very ge-

neral in the north of England, and in some
parts of Scotland : no complaints are there

made of its injuring the hands, because it is

used judiciously.

DIRECTIONS

For using Soda or Mineral Alkali in Washing.

When the washing is performing by hand,

four ounces of soda and six ounces of soap,

are sufficient for fourteen pounds of clothes

;

when washing machines are made use of,

eight ounces of soda, and four ounces of soap,

will answer for the same quantity of clothes.

The soda to be difsolved in water, in the

proportion of half a pound to the gallon, and

Volume K P
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the solution added to the washing liquor, as

found necefsary.

When soda is made use of, hard water

answers every purpose for washing, as in a few

minutes it makes the hardest water perfectly

soft.

On trial it will be found, that the use of

soda in washing will be a saving of from one-

third to one-half of the expense of washing,

when soap is used alone.

When hard water is used, the crystals of

soda may be put into the boiler, or copper, em-

ployed to heat the water, in the proportion

requisite to soften it; this will be found,

weight for weight, to be nearly the same as

pearl ashes. Nothing but experience can

teach the proportion of soda that is requisite,

as some waters are much harder than others.

Alkaline salts render hard water cloudy; the

water should be allowed to become clear, and

the earthy matter subside, before it is used.

When soft water is used in washing, lefs of

the salts are requisite ; they may either be

difsolved in water, and the solution added in
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small quantities at a time, to the water em-

ployed in washing j or the salts may be added

in substance to the water, in which it will

soon difsolve, if the water is warm. The rule

in both cases is, to add no more soda than

will make the water gently unctuous, or slippy

to the feel.

When the suds grow harsh, and lose the

bell or lather, they produce no more effect in

washing ; but this is again to be promoted by

the addition of a little more soda, or its solu-

tion, even without the use of more soap.

When too much soda has been employed,

the lather or froth will work over the top

of the washing tub, and prevent the washer-

women from seeing the clothes which they

wash.

In short, a little practice is requisite to

attain the judicious and proper use of soda.

The beneficial effects of soda in washing

are still more fully experienced in washing

woollens and worsteds, than in washing linens

and cottons. Worsted stockings, flannels, and

fleecy hosiery, are usually washed with warm
2 P2
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water, in which a proportion of soap had been

difsolved, and a proper lather made—Dipping

the articles to be washed into the lather, or

soapy solution, drawing them through the

hands, without rubbing them, wringing them

out of the first or second lather, without

rincing them in hot, and still lefs in cold

water.

By this method of washing, a proportion of

soap adheres to the particles of the wool.

This prevents the flannel, or fleecy hosiery,

when worn next the skin, from so readily

taking up the perspirable matter of the body ;

consequently from producing the full medical

effects attendant on the use of properly cleaned

flannel, &;c. &c. But as soda in washing:

saves ten ounces of soap out of every sixteen,

therefore a proportionably lefs quantity of soap

will adhere to the wool. Even this quantity

may be still diminished, by pafsing the goods

a sejcond or third time through a water in

which a greater proportion of soda, and a lefs

proportion of soap, had been difsolved.

The extreme variablenefs of the climate of

Britain, with the advice of many eminent

physicians, has induced a considerable pro-
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portion of the inhabitants of this country to

wear flannel and fleecy hosiery next the skin.

The use of flannel, &c. would be more ge-
neral, could they be more effectually prevented
from shrinking in washing. Soap and rub-
bing should be employed as little as pofsible.

Rubbing felts puts together the particles of
the wool, shertens the nap, or surface, contracts

and shrinks the goods, and injures their soft-

nefs.^-There is another reasons why flan-

nels, &c. are better washed by soda and soap,

than by soap alone, namely, that soda is a
more complete solvent of the perspirable

matter of the skin than soap.

^

Persons whose perspiration, whether sen-
sible or insensible, is increased, as of course
it must be, by wearing flannel, &c. next the
skin, should not only frequently change their
flannels, but should likewise once or twice a
week, or oftener, pafs a towel over their bodies
made wet in a solution of soda and soap, to

deterge the thickened perspirable matteV, and
open the pores. Soda should, with that view,
be used at all private and public baths'; for,

exclusive of the grand object of health, it may
with truth be said, « that by the body's purity,
the mind receives a secret sympathetic aid."

PS
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Soda should always be used in the water

employed to wash feet. The washing the

feet frequently is very salutary, extremely con-

ducive to the health of the individual, as well

as to the comfort or pleasurable sensations of

others, as it effectually removes all smell, and

is on that account recommended in a particular

manner to those individuals who wear black

silk, or black worsted stockings, especially in

warm weather.

A small quantity of a solution of soda im-

mediately and effectually difsolves the tar-

tareous incrustations on bottles and casks in

which wine had been kept.

A weak solution of soda cleans unblacked

boot-tops, saddles, saddle-flaps, and bridles,

without injuring the original colour of the

leather.

A solution of it is an excellent application

for cleansing the throat, mouth, and gums,

from slimy matter, or animal gluten.

It renders the teeth remarkably white, by

difsolving the fur or incrustration on their

surface, without, in the smallest degree, in-

juring the teeth, as all acids do.
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It Is one of the best applications as a gargle,

for most ulcerated sore throats.

A small quantity of a solution of soda,

taken internally now and then, after washing

the mouth with it, immediately and effectually

removes all bad smell from the breath.

It is very much to be preferred to magnesia,

for correcting acidities in the stomach and

viscera. It is one of the most effectual pre-

ventives and remedies for the gout, gravel,

stone in the bladder, obstructions in the kid-

neys, gall-bladder, and biliary ducts ; it pro-

mises fairer than any article known, to difsolve

and prevent the increase of ofsified matter in

the human body, and by so doing prolongs

life. This ofsified matter being not only the

cause of many diseases, but the proximate

cause in shortening the life of man ; a super-

abundance of ofsified matter (consisting of the

phosphats of ammoniac and lime) prevents

the motion of the joints, occasions, in a great

measure, the rigidity and stiffnefs attendant on

age, and furs, and at last shuts up, the paf-

fages through which the fluids of the body

should circulate.

P4
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Soda, to the extent of a drachm, difsolved in

a pint of water, should, from time to time, be

taken internally by persons who are given to

the use, or over use, of strong sizey malt

liquors, particularly after a debauch ; the

stomach and intestines are then surcharged

with a very indigestible liquor, too thick to be

discharged by urine, or thrown off by perspi-

ration ; by remaining on the stomach it be-

comes extremely acid, and either occasions

violent retchings or cramps. Both are im-

mediately cured by soda, which, combining

with the acid, forms a mild purgative, and

thereby carries away that, which, were it to

remain in the body, would materially prove

injurious to health.

Soda, mixed with cream of tartar, in the

proportion of fourteen parts of soda to twelve

parts of cream of tartar, forms one of the

mildest and best of all pugatives, namely, the

salt of Seignette, or Rochelle salt ; as a pur-

gative, it is greatly to be preferred to Glauber

salt.

A solution of* soda should be used from

time to time to remove the grease which ad-

heres to kitchen utensils. Grease, when it
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is allowed to remain on copper, or copper

vefsels improperly tinned, forms a rust and

strong poison, in the same manner as acids

do;—too much attention cannot be had to

keep such vefsels clean. Even tin vefsels,

which are the safest to use of any, should,

from time to time, be cleaned with soda, to

prevent them from rusting. The tins should

be well wiped, and dried before the fire, before

they are set by.

Milk vefsels, when the utmost attention is

not had to keep them clean, are apt to acquire

an acid, and even to a degree, a putrid smell

;

even the utmost cleanlinefs in the usual way,

will scarcely prevent such effects, during the

great heats of summer, or after a thunder-

storm. A small proportion of soda renders

milk vefsels perfectly sweet, and neutralizes

and removes the acid ferment imbibed by the

wood, which otherwise would affect milk put

into such vefsels.

Persons who keep horses, especially those

employed in posting, hunting, and horse-

racing, (such horses being most subject to

profuse perspiration,) should, from time to time,

pafs a sponge, dipped in a weak solution of
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soda, over their bodies, to decompose and

deterge the perspirable matter, which, when

not properly removed, dries on their bodies in

the state of a salt, and frequently in a saline

incrustation, irritating the skin of the animal,

producing fever, lafsitude, and stiffnefs.

ESSAY XIII.

On Farm Buildings in general.

J. he construction and arrangement, together

with the situation of farm buildings, are ob-

jects of so much importance to the practical

farmer, that they merit the most particular

attention. On a judicious combination of

these, the facility of carrying on his various

operations, in a great measure, depends. Yet

how few are the examples we meet with of

farm offices either commodiously planned, or

judiciously situated.



GEORGICAL ESSAYS. 2127

Whether we view this subject as relating to

the landlord, to the tenant, or indeed to the

public at large, it appears highly interesting.

To the landlord it is a matter of consider-

able moment, a part of his rents very often

depending upon it ; for it is natural to sup-

pose that a tenant, especially on a long lease,

would give more for a farm if the house

and offices were commodious, than if they

are so miserably deficient, as most farm offices

are. He would even be the more readilv

induced to take a farm on that very account,

and thus the landlord may often lose a good

tenant, merely by not having proper ac-

commodation for him.

I have heard farmers declare, that they

would willingly agree to pay 5 per cent, or

more, on the expenses laid out on commodious

buildings, over and above the rent of the

farm, rather than occupy for nothing those

they at present pofsefs ; and that they would

besides undertake to be at the expense of

every ordinary repair during the continuance

of their lease. How then can a landlord lay

out a few hundred pounds to better purpose

than to accommodate his tenants, if he gets



2128 GEORGICAL ESSAYS.

not only 5 per cent, on the money thus laid

out, but (provided his buildings are very corri-

plete) perhaps as much additional rent as will

amount to 5 per cent. more.

I am well convinced that the great expense

of erecting new farm buildings in the usual

way, is a very material obstacle to altering

the present form ; for there are few landlords

who would choose to lay out five or six times

the rent of a farm in new accommodations

for that farm, if by propping and patching

he can, at a small expense, make the old

buildings answer.

When we hear of 5001. being expended in

building a barn on a farm of about 2001. rent,

as is the case in some parts of England, and a

thousand pounds laid out on a farm house, it

is no wonder that landlords are cautious of

engaging in such buildings ; and it cannot be

supposed that tenants would be mad enough

to do so. Hence, perhaps, is the principal

reason why the generality of farm houses and

offices are in so ruinous a condition. But

when farmers can be persuaded that such

enormous barns sre unnecessary, that their
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corn can be kept much more secure, and lefs

liable to injury, in a well aired rick -yard

;

and that if they have just room enough in

their buildings for all the common purposes

of the farm, no more is requisite : also, that a

neat, small, commodious dwelling-house, is

fully more comfortable than a large dismal

one; then we shall find that landlords will

more readily agree to accommodate their

tenants, and that instead of those gloomy,

preposterous, ruinous buildings, now a dis-

grace to almost every part of the kingdom,

we shall behold neatnefs and uniformity,

combined with every necefsary accommoda-

tion i
which will afford not only pleasure and

comfort to the occupiers, but a beauty and an

ornament to the country at large.

That this may be accomplished at a very

moderate expense, I hope to be able to prove

in the sequel.

So far as any general rule can be given

upon this subject, and allowing for circum-

stances and the variation of prices, I am fully

persuaded by the observations 1 have made in

different parts of the kingdom, that in general

one year's rent of the farm, if not under 701.
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(or at most two rents) is amply sufficient for

building every accommodation necefsary upon

that farm, exclusive of the dwelling-house :

and that one year's rent is enough to build a

dwelling-house, on all farms not exceeding

4001. a year (in many situations lefs may do).

And lastly, that 5001. are sufficient for a

dwelling house, and 10001. for offices on

a farm of any extent*.

To a tenant, the construction and arrange-

ment of his farm buildings, is a matter perhaps

of more importance than even to a landlord.

* In building new farm houses and offices, a great

saving of expense will accrue by making use of all the

serviceable materials in the old buildings, where such

buildings are; and it will astonish many (provided they

are fairly dealt with) who have been accustomed to

those large, unnecefsary, and expensive buildings com-

monly used, at how small an expense, comparatively

speaking, a new set of offices, or house may be built,

having the advantages of such materials near the «pot„'

Workmen, in general, are much averse to using old

materials, especially carpenters, who, rather than run

the risk of touching a rusty nail, with a hatchet or a

-aw, will put their employer to the expense of some

nundreds of such tools, by condemning the old, and

advising him to purchase new timber.
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After all bis toils and labours, and the many

anxious and slecplefs hours _he has pafted

before his crop has come to maturity, if hi;,

offices are insufficient, or improperly construct-

ed, he still runs the risk of many inconve-

niences, and even real lofs. The security

of his grain, the labour and the value of his

horses and other cattle, the safety and du-

ration of his implements, are all dependent

on the perfection or imperfection of his

offices.

By arranging them judiciously (a matter

very little attended to) a great deal more

labour may be obtained from his servants, and

every operation on the farm will be carried

on with more facility and dispatch. For if

a barn is set down here, a stable there, a

cow-house, or feeding house, in another place,

all without rule or order, and as if chance

had set them down, much unnecefsary labour

will be occasioned, and a great deal of time

lost in carrying provender to the cattle, and

in keeping them so clean and dry as is

necefsary towards their health and pre

ration.

Farm buildings should be proportioned and
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constructed according to the size and produce

of the farm ; which, in settling their di-

mensions and arrangement, must be parti-

cularly taken into consideration. If, for ex-

ample, the farm is adapted entirely to grazing,

very few buildings will be necefsary, except

some sheds, and these will be in use chiefly

during the winter season, temporary ones

being often erected in the fields for the sum-

mer. On ferms where cattle are housed only

in winter, or in such farms where mere

buildings are used in winter than in summer,

a great expense in roofing may be saved in

cattle sheds, by erecting walls only, or having

pillars or posts placed and framed in such a

manner as to support hay-ricks, peas, or any

other sort of ricks that are not intended to be

taken down till the spring or summer. This

will not only answer the purpose of an ex-

cellent warm roof, but will be a very good

situation for building such ricks. If, however,

the farm is entirely for grazing, as before sup-

posed, there may not be a sufficiency of ricks,

unlefs of the fodder for the cattle, to make

such temporary roofs. In that case the sheds

must of course have permanent ones, which

may be of the cheapest construction. Or if

there should be a sufficient number of boards
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about the farm, as is sometimes the case,

they may be laid loosely on, to serve as

a roof to the sheds, till wanted for other

purposes.

A dairy farm will require a different sort

of accommodation, being in general composed

partly of the grazing and partly of the arable

kind. The cow-houses must be proportioned

to the number of cows usually kept, with

every other accommodation for carrying on

the dairy businefs, whether as a cheese or

butter farm. Small stables and a small barn

are sufficient for such a farm. But in an

arable or corn farm, which generally partakes

of both the other sorts, the buildings must be

more numerous, and suited in some respect

to all these different purposes. The stables,

in proportion to the number of horses or

cattle requisite for labouring the farm..

The cow-houses and feeding-houses, accord-

ing to the number of cows generally kept,

and cattle fed. The barn and granary, ac-

cording to the extent of arable land; together

with all the other usual accommodations for

breeding young horses or cattle, for hogs,

poultry, £cc. all which must be particularly

considered of while planning the farm office*.

Volume V. Q
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Since the invention of thrashing mills, a

most material alteration may be made in the

construction of farm buildings, particularly in

barns. The tedious and laborious operation

of thrashing with the flail, made it necefsary

to have the barn large enough to hold a great

quantity of corn in the straw, or at least to

contain a whole stack at once ; and besides,

to have it so lofty as to give sufficient height

for raising the flail. This is by no means

ftecefsary where there is a thrashing mill ; for

:;s the mill, if properly constructed, will thrash

the corn as fast as taken in, it is unnecefsary

to throw in the whole stack at once • and

what remains of it in the rick-yard, if any,

may be covered with a tarpawling, or painted

canvas for that purpose ; a thing that every

farmer ought to have, being of efsential use

either in case of a sudden shower in harvest

when building a stack or hay-rick, or of

leaving one unfinished at night, or any other

time.

A thrashing mill not requiring so lofty a

barn as a flail, a very convenient granary or

store-room may be obtained above the mill,

which, in the common way, could not have

been had. In short the advantages of a
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thrashing mill are so numerous, that no farm

producing 1000 or 1200 bushels of grain an-

nually, should be without one.

When the plans of any farm buildings are

finally determined on, there are many pre-

liminary considerations necefsary to be at-

tended to, previous to the commencement

of the work. The situation with respect

to the quality of the air, the water, ma-

terials for building, accefs and exposure, the

soil for laying the foundations upon, the

best method of conducting the drains, toge-

ther with the expense of completing the

whole.

U2
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ESSAY XIV.

On Farm Houses.

J\ Farm House ought not only to con-

tain every conveniency for a family, but

should have a degree of neatnefs and unifor-

mity, which, if properly managed, will cost

no more than a dull irregular building. Co-

lumella says, that " a farm house should be

somewhat elegant, to give pleasure to its pos-

sefsors, and to allure the wife to take delight

in it. It should be built on the most healthy

spot of the farm, in a temperate air, such as

the middle of a hill commonly enjoys, where

it is neither stifling in the summer, nor ex-

posed to the rage of winds and storms in the

winter."

The size of a farm hoi e should be re-

gulated by the size of the farm, although not

so strictly so as the other buildings ; a parlour

and kitchen, with dairy, closets, and other

conveniences, below stairs, and the upper

story divided into bed chambers, are sufficient
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accommodation for any farmer's family. These

may be contracted or enlarged according to

circumstances, or to the inclination of the

proprietor: but it is better to give a little more
room than necefsary, than not to give enough.

None of the buildings about a farm admit

a greater latitude of construction than the

farm house ; for sometimes a very small house

may do for a very large farm ; at other times

it would require a pretty large house on a

small farm, according to the size of the farmer's

family, and, perhaps, to the situation in life he

has been accustomed to ; for there are many
very respectable and worthy farmers, whose
manners and conversation entitle them to the

best accommodation ; and it sometimes happens

that a landlord will consider this, and build

a house for the farmer, instead of the farm

There is something so pleasing in the ap-

pearance of neatnefs and cleanlinefs about a
dwelling house, that even a stranger tran-

siently pafsing by, cannot help being pre-

pofsefsed with a favourable opinion of those

within. He pafses along with the idea fixed

in his mind of prosperity and happinefs pre-

siding within those walls. How different the

Q3
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sensation felt on viewing a contrary scene :

—

a house dismal and dirty, the doors and walls

surrounded and bespattered with filth of all

denominations, and fragments of broken dishes

and dirty dairy utensils scattered in all direc-

tions : a scene which must imprefs on the

mind the idea of misery and mismanagement,

and a contempt for those slatterns who can

suffer such beastlinefs ; for in such cases it is

generally the female part of the family who

have the merit or demerit of domestic ap-

pearances. And how easy a matter it is to

constitute the difference: a little care and at-

tention is the whole secret.

It adds greatlv to the beauty and neatnefs of a

dwelling house, to have a little plot of garden

ground or shrubbery before it : this not only

contributes to keep every thing neat and clean

in front, but is often easier managed than a

warden behind. After feeling the pleasure

and satisfaction of keeping this plot in good

order, every weed that appears visible from the

windows, will be considered as a nuisance,

and pulled up accordingly. So great an anti-

pathy to weeds may thus be raised in the

farmer's breast, that his efforts for their de-

struction may even be extended to the fields
$
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and by these simple means a slovenly farmer

may be so completely reformed, as not to

suffer a weed to be seen on his farm.

Large windows add greatly to the cheer-

fulnefs of a farm house. The sashes being

placed as near the outside of the wall as pos-

sible. The reverse of this is a glaring defor-

mity in most houses in the northern parts of

the kingdom. There the win'dows are so small,

and the sashes placed so deep in the walls,

that it gives the most disagreeable gloominei,

to the whole building. This is said to be done

with an idea of preserving the sashes from the

weather—a most egregious mistake. The
sashes are perhaps more liable to injury by

being deep in the walls, than by being placed

near the outside, for they receive full as mifch

wet, and are not so soon dried.

It is a common praetice, and with many a

general rule, to build the farm house adjoining

to the offices. Where the situation will not

admit of a better arrangement, or in a small

farm, to save a tew roods of building, this may

be done; but in general it is better to build

the dwelling house, and any other buildings

with chimneys in them, a little way dejached

Q4
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from the farm offices, not only on account of

the danger arising from fire, bat of the dis-

agreeablenefs (perhaps unwholesomenefs,) of

living in a dunghill, or in the midst of cattle

and swine.

If a farm house, for the sake of uniformity,

is to be built adjoining the farm yard, there

should be a considerable length of wall at

each end of it, to unite it to the offices. But

it is certainly better to make the house a little

distance from the wall of the yard, and whether

that distance is ten feet or fifty feet, there can

be little or no difference with respect to con-

venience. At the same time it is by no means

advisable that the farm house should much
exceed fifty or sixty yards from the offices, as

there might unquestionably some inconve-

nience arise if beyond that distance.

In plans of farm houses, four things should

be particularly attended to : simplicity, uni-

formity, convenience, and cheapnefs. In de-

lineating such buildings, therefore, there is

not that latitude given for a display of those

r.rehitectural ornaments, which, in a higher

sphere of buildings, are so pleasing to the eye,

and so truly beautiful when disposed by the
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hand of a skilful architect. Such ornaments

are unnecefsary in farm buildings, and there-

fore entirely omitted. At the same time a strict

attention to uniformity should be particularly

observed ; and although the windows be in

general made something wider in proportion

to their height, than is permitted by the rules

of architecture, in order to answer the purpose

of giving as much light as pofsible (the chief

use of windows,) no very great or offensive

deviations should be made from those rules,

even in that case.

The accommodations should be as con-

venient as pofsible, in the family way ; and

by making the ground-floors at least 16 inches,

or two steps, above the level of the ground,

and taking proper care to lay those floors, a

great deal of that dampnefs (and consequently

unwholesomenefs) so often complained of will

be prevented.

Many people prefer gable ends. For my
own part, I am of opinion that hip-roofs, and

the vents within the building, are greatly pre-

ferable. The hip-roof requires no more ma-

terials ; and the gable ends not only occasion

more expense of building, but an unnecefsary
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addition of weight upon the end walls. Vents

built withinside the house are lefs liable to

smoke than when in an outside wall ; besides,

they contribute greatly to keep the house

warm, for they act as flues, and diffuse their

heat, in some degree, all over the building.

Let the principal walls be of the thick*

nefs of two feet : that being considered as

the best thicknefs for rough stone walls.

Where the stones are good, and of a proper

form for building, or where bricks are used,

the walls may, no doubt, be thinner : but

when too thin, the heat of the sun in summer,

and the coldnefs of the external air in winter,

have so disagreeable an effect, by penetrating

through, that it is best to err on the safe side,

and to make them of a good thicknefs. This

is one of the greatest inconveniences of brick

buildings ; for in general brick walls are so

thin, that these effects are most sensibly fe]{

both in summer and winter.

By making the different apartments and

other divisions and conveniences no larger

than necefsarv, the least pofsible expense will

be incurred. The dimensions of these should
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be proportioned according to the sum intended

to be laid out*.

* Very frequently a good plan is thrown aside, merely

on account of the expense of putting it in execution ;

whereas it should be considered, that by contracting the

rooms, and the building in general, the same plan might

be executed accordingly, at whatever expense ma\ be de-

termined on. Estimates of buddings, in a general view,

are really oflefs importance than most people imagine;

there being hardly two counties in the kingdom where

the same plan can be executed at the same expense.

Even in the same county and in the same parish, the ex-

pense will often vary considerably, according to cir-

cumstances. The distance from materials, the quality

and price of those materials, the goodnefs or badnefs of

the roads, the nature of the soil to be built on. and con-

sequently the expense of the foundations, the price of

labour, the season of the year, and even the state of the

weather, all tend to make a difference in the expense of

building. It is therefore hardly pofsible to make a

correct estimate, unleis the spot intended for erecting

the building is known and examined; and an incorrect

ate is much better to be omitted.

Some people will pretend to make an estimate,

without even inquiring iuLo those circumstances which

roust regulate the expense, knowing that when the sum

they mention is expended, their employer wi!i not stop

the building on that account. It is best to b- cautious

in dealing with such people, unlets they will contraction

- . .
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In some parts of the country a small house

may be completed for about 70 or 80 pounds.

In other parts it may cost 1501. or more;

consequently it would tend only to mislead,

by stating either the one or the other as an

estimate of such a building. Yet to com-

mence a building, without knowing previously

the expense it will cost, should at all events

be avoided, as being almost a certain opening

for imposition. The best way, therefore, to

ascertain this, is to choose a plan ; if the pro-

posed building is not of that extent or im-

portance to require the aid of an architect,

employ any person conversant in those matters,

whose fidelity can be relied on, to examine

the ground, and to consult with different

tradesmen concerning the expense at which

they would undertake to execute their re-

spective parts : a pretty correct estimate may

thus be obtained. Or the plan may be laid

before different intelligent tradesmen, and

their estimates required •> and afterwards par-

ticularly examined into, not only as to the

charges made, but the manner of executing

the work ; for it is not always the lowest

estimate that is to be preferred. If in either

case the sum should amount to more than is

proposed to be laid out3 the dimensions of the
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plan, and the manner of finishing some of the

parts, may be altered, till it is found that

it may be executed for about the sum pro-

posed.

ESSAY XV.

On the Rot in Sheep.

Various are the opinions of authors on the

subject of the rot in sheep, some supposing it

to be occasioned by the sheep feeding on

certain grafses, natural to moist and marshy

grounds ; others confidently afsert, that the

disease is occasioned by the introduction of

certain animals, commonly called flukes, from

their resemblance in shape to a flounder, or

rather a soal. The clafsical name of this

animal is Fasciola Hepatica, Linn. Its places

of residence are, the cystic duct, the gall

bladder, the common biliary duct, and the

biliary ducts that run through the body of
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the liver. In all these places I have found

them. Salt is by some shepherds recom-

mended for the destruction of these animals.

Others speak favourably of oil of turpentine ;

but when vre anatomically consider the places

where they take up their abode, there seems

to be but s;ender hopes of finding an adequate

remedy. Perhaps something may be expected

from mercury: Bitters are noxious to worm;,

but these cannot affect the fluke, as it lives in

a fluid, the bitterest of all the animal secretions.

It appears to me that the sheep take in the

ova, or rather the young fluke:-, with their

food, and these after pafsing the four different

stomachs, are carried down to the duodenum.

Being so far advanced, the flukes, by a kind

of instinct, pafs to the places of their ruture re-

sidence, entering the common biliary duct

where it opens into the duodenum. There

is no other way that they can find an entrance

into the liver. In opposition to this opinion,

Dr. Harrison, an ingenious Physician at Horn-

castle, contends, that the rot is occasioned

wholly rsh miasmata, bringing on a

putrid fever, and upon this subject, he reasons

very ingeniously in the 235th number of

Mr. Young's Annals of Agriculture ; but I

confefs I am not convinced by his arguments,
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Indeed, most of his arguments are as much
against him as for him. He observes,, that

when the grafs is permitted to grow tall upon

rotting ground, or when the sheep graze in

water up to their knees, that they- do not, in

either case, rot, till the long grafs is eat up,

or the water has been greatly diminished.

Now, as the fluke is supposed to lie close to

the ground, it follows that it cannot be taken

into the stomach of the sheep till they have

fairly eaten down to the bottom of the grafs,

at which period the rot is supposed to com-

mence. Those who have attended to the

close biting of sheep, will readily admit, that

at this time, especially when the land is over-

stocked, there is the greatest danger. Dr.

Harrison justly observes, " when a marshy

piece of ground is imperfectly drained, that it

will certainly occasion the rot, but when com-

pletely drained, that we need not fear such

unpleasant consequences," but he attributes

this to the removal of the marsh miasmata.

On the contrary, I conceive that the removal

of the water occasions the total extermination

of the flukes ; for water in a state of putres-

cency, seems to be their natale solum. I

have no hesitation in giving it as my decided

opinion, that the rot in sheep is an animal-
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cular disease, and that it cannot be explained

upon any other principle j for, as far as I know,
the rot has never been observed without its

concomitant flukes, which are more or lefs nu-

merous in proportion to the malignancy of the

disease.

ESSAY XVI.

On Barns.

IN most parts of England the size of bdrns,

consequently the great expense laid out upon

them, appears very far to exceed what is ne-

cefsary for such buildings. This extent of

building is by many thought requisite for the

purpose of storing the crop in the straw ; a

practice so prevalent in rr any places, that it

may not be improper here to examine into

the motives for doing so.

The principal reasons why many farmers

are so partial to housing their corn, are said to

be these

:

First, because it is built at lefs expense in

the house than in the rick yard. Secondly,
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because it* is better secured, and saves the

expense of thatching and of thatch. And
thirdly, because it is always at hand to be

thrashed.

The first of these reasons appears to be quite

imaginary ; for surely the care necefsary to be

taken to build in the barn so compact as is

generally done, in order to keep out vermin,

as is supposed, and to make it hold the greater

quantity, must be attended with full as much

expense as building in the rick-yard, perhaps

more ; for in a large barn, the distance to

throw the sheaves, and the number of hands

requisite to carry them to their proper places

for packing close, will be attended with more

expense and labour, and more lofs of time,

than building in the rick-yard. The second

reason seems also to have little weight ; for

although neatnefs in every thing is much to

be commended, there is certainly no necessity

for consuming either so much time or so much
thatch in covering stacks as is done in many
places. If they are thatched sufficient to

keep out rain, and secured properly to resist a

blast, it is all that is requisite ; but to bestow

as much labour and expense on covering a

stack which will probably stand but a few

Volume V. R
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weeks, as in covering a permanent building,

is surely most completely absurd, and totally

inconsistent with that despatch which ought

to be observed in all the operations of farm-

ing, particularly in the harvest time, when a

farmer should always be in a hurry ; for it

ought to be a general rule with every farmer,

especially at that time, never to lose a moment,

but to make the most of the present hour, and

on no account to delay or trust any thing to

the next ; but to consider, however fair the

prospect may be, that the next hour, or next

day, may be so changed as to put it out of his

power to proceed with his operations. On
this principle, which is founded on reason

and prudence, corn should be put in the

stack whenever it is ready for it, which it will

certainly be several days before it can be

ready to put in a large barn.

No stack should be above 10 or 12 feet in

diameter, but most barns are from 20 to 24

feet wide. Is it to be wondered at then,

that corn piled to such a thicknefs contracts a

mouldinefs ? It would be much more ex-

traordinary if it did not, for it is indisputably

evident, the nearer the external air is admitted

to the heart or middle of the stack or mow,
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•the lcfs chance there is of its being injured,

and the sooner it may be stacked. That even

farmers themselves are sensible the admiision

of air is necefsary, is clear from the pains thty

-take to have air-holes in their barns:: why

then will they act so contrary to their own

conviction, and to common sense, as to pile

•up their corn within a building, when it can

be so much better aired in the rick-yard ; and

even to pack it so close that no air can pof-

sibly be admitted, when at the same time they

have numbers of air-holes for the very purpose

of admitting it.

As gaining time to get a crop in safety is

eo precious an object to the farmer when his

corn is cut down, it might perhaps be an easy

and a safe method to build it in oblong rickj,

rounded at the ends, which might be done

very soon after it is reaped. The width of

these ricks to be according to the state of the

corn that is, from five or six feet, to about

eight feet, but not more..; or perhaps as wide

as nearly the length of two sheaves, so as to

give them a sufficient hold of each other to

bind properly. Their length may be of any

extent judged most convenient. The advan-

tages of this mode are, 1st, That the corn

R2
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may be much sooner put together in safety

than in the common way. 2d, That staddies

for building these ricks on will be very easily

and cheaply erected. 3d, That the expense

of- thatching will be lefs than in round stacks

of the same contents. 4th, That they may

be finished and thatched at one end, before

the other is comoleted. 5th, That when

wanted to be thrashed, by beginning at one

end no more need be taken down than re-

quisite or convenient to thrash at that time,

and that end may be secured from the weather

by tarpawlings, or otherwise, or by a sliding

cover, on the same principle as his Majesty's

ingenious moveable barn, at Windsor. Stacks

built in this manner, or even in the common
way, are therefore most undoubtedly pre-

ferable to housing the corn, and may even be

built at much lefs expense than in a barn.

The expense of thatch is but trifling, for

after it comes off the stack it will answer the

purpose of litter for work-horses or cattle,

equaily well as it did before.

Tf a farmer has not straw sufficient to thatch

his stacks, he may, with a thrashing mill, get
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as much in half an hour, or an hour, as he has

occasion for.

Here is another great advantage of a thrash-

ing mill, for, if properly constructed, although

it may bruise the straw a little, it does not cut

it so as to prevent its answering the purpose

of covering stacks ; for which purpose oat or

barley straw, drawn even, and properly laid

on, will do sufficiently well, as can be testified

by the experience of many.

The third reason for housing corn, is so

much overbalanced by the advantages pointed

out in the objections to the other two, that it

is unnecefsary to enlarge upon it ; besides, as

no farmer who studies his own interest, and

the great importance of despatch in all his

operations, will ever now think of using a flail

if he can get a thrashing mill, he must be sa-

tisfied that no such reason can, in that case,

have the smallest weight.

The great and principal object with a

farmer, when his crop is cut down, besides

securing it from vermin, is to preserve it in the

completest manner from wet or dampnefs, or

becoming mouldy. To attain this, after being

3 R3
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properly secured from external moisture, it

must be acknowledged that a free admifsion,

of air is absolutely necefsarv*
1

.

On* a tour lately made through great part of

England, I had many opportunities of ex-

amining the condition of corn and straw piled

up in large barns, and I observed but very

ftw instances where the mow had not con-

tracted a considerable degree of mouklinefs

;

besides, they were so infested with rats and*

mice that the damage done bv those vermin

must have been immense, although some

farmers seemed to consider it as a mere matter

* It is observed that all sorts of corn in the straw,

after it is built in a stack or mow, generally sweats

o, or what in some places is called, comes again,

•rver dry it may have been put up. This will

happen in a greater or k-fser degree, according to the

slate of the atmosphere at the time of its being put

together. If this is the case, which every experienced

farmer must know, it is evident that without a free ad-

mifsion of air it is hardly pofsible, after this sweating, to-

rt store the mow to its former drynefs, or to prevent it

contracting a mouldinefs that must greatly injure both,

the corn and the straw.
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t>f course, and gave themselves no trouble

about preventing it*.

Security from vermin, and a free ventilation,

being so efsentially requisite for the preser-

vation of corn in the straw, and as these

cannot be obtained if lodged in a barn so

effectually as by building upon proper staddles

in a well aired rick-yard, it is hoped that

farmers will adopt this method more gene-

rally, which would not only be the means of

increasing their profits, but by abolishing those

* It is wonderful that husbandmen should be so blind

to their own interest as to suffer the depredations of those

mischievous vermin, without using every effort to pre-

vent it. They loudly complain of the hardships of the

clergyman's dues, but allow those uselefs and destructive

depredators to prey upon their property, unmolested and

uncomplained of. In every county, and every parish,

there ought to be afsociations for the purpose of de-

stroying and annihilating those vermin. We are tohl,

that in one county f the tenants in the neighbourhood of a

wood, conceiving themselves greatly injured by the im-

mense numbers of crows resorting to that wood, entered

into an afsociation for ?he purpose of destroying them;

they afsefsed themselves at the rate of five shillings, and

latterly at two shillings, per plough; out of this fund

they paid a bounty of a penny a head for old crows, and

+ East Lothian.

R4
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large expensive barns, would lefsen the expense

offarmbuildingssomuch, that a landlord would

rot consider it so very serious a matter to give

his tenants a new and commodious set of

offices when necefsary. Where the flail is

used, the greatest pains should be taken on

construction of the barn-floor; in making

:h there are various ways practised for

lering; them as firm and as dry as pof-

to6d. per dozen, as the season advanced, for

g crows. The fi
r st six or seven years above

to 7 er SOOO were destroyed annually; and in

thirteen years 16,655 were m all destroyed, the expense

r.ich cost 1421. I4-s. being a trifle short of 38 shil-

per thousand ; whereas, if the damage done by a

crow in or.e year is estimated at one penny onlv, the

e committed by a thousand will amount to about

4 guineas. But the rat is far more destructive than the

v when we reckon the damage thev do to

. . harnefs &c. and the difficulty and expense of

g rheaf when mixed with their dung.

V. ere lacfa ^'?ociations general, and a premium given

for every rat destroyed, they might soon be extirpated,

a:.d an immense quantity of grain annually saved to the

:>n.
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ESSAY xvir.

On Fish Ponds.

JDeing some years ago in Derbyshire, in the

neighbourhood of Wingerworth, the seat of

Sir Henry Hunlake, whose family were settled

at that place before the Reformation, and

have continued to profefs the Roman Catholic

religion ever since ; I thought it a good

opportunity to inquire, in what manner a first-

rate gentleman's family of that persuasion,

settled in a midland county, and at a distance

from any large river, could secure a regular

supply of fish, for the numerous fasts pre-

scribed by that religion j as the arrangements

for this purpose must have been contrived

many years ago, and instead of being suffered

to fall into decay, must have been preserved

entire, unlefs perhaps improved by the expe-

rience of succefsive pofsefsors, and the advance

of science in the eighteenth century.

On inquiry, I found that an ancient man
of the Roman Catholic persuasion, had for
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many years, managed the fish-pools of the

family: I found him well versed in every part

of his businefs, even that of castrating carp, a

practice nearly lost in this kingdom, and now

disused by him, as he has found, by experience,

that parting the fin, as he terms it, that is,

putting male fish in one pond, and females

into another, is a better practice, and liable to

fewer lofses than the other; which is a delicate

operation, and difficult to be practised with

sficcefs, especially by a person whose faculty

of sight is not in perfection.

This old man informed me that Sir Henry

Hunlake has forty-eight acres of land disposed

into different ponds, and that this quantity

of water affords a sufficient supply for the

family, most of the servants of which are

at present Protestants; the servants, however,

I conclude, have been at all periods chiefly

supplied by dried and salted fish, purchased

at market.

Carp is the fish on which the certainty of

supply may be said wholly to depend, though

pike and perch are used, and eels also, that

are always found at the bottoms of the ponds

when they are drained,

3
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The best feeding ponds will cany, by his

account, from 20 to 25 carps an acre, which,

when put in, weigh from half to three-quarters

of a pound each ; these, if under very favour-

able circumstances, will weigh from 7 to 8 lb.

a brace in seven or eight years, with a lofs of

about three an acre : in general, however, as

may be seen, from the statement below, the

increase of the fish is not so quick.

Taken at this rate, each acre produces

three carps a year, or 10i.lb. of carp's flesh,

and the whole forty-eight acres 504- lb. a quan-

tity very inadequate, even with the addition

of perch, pike, and eels, to the supply of the

master's table ; our ancestors, therefore, must

have consumed a large quantity of salted and
cured fish ; as indeed is fully proved by the

ancient books of cookery and bills of fare that

have been preserved.

The fast-days enjoined to the English Ca-

tholics in 1801, were 131 ; a decent dish of

fish might therefore be served up to the

master's table from this stock, on every fast-

day; and this is probably all that was in-

tended by the original arrangement. It is

observable, however, that on account of the
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acknowledged dearnefs of fish in England,

the number of fast-days enjoined to the

English are considerably fewer than those

required to be kept by those who inhabit the

continent.

In the autumn of 17S9 I had the oppor-

tunity of seeing one of Sir Henry Hunlake's

ponds emptied, and the fish, which were of a

proper size for the table, removed into the

stews : I then learned from the fishermen the

following particulars respecting the manner of

stocking and managing it

:

The pond occupies the bottom of a valley,

through which a moderate brook runs, which

affords a constant supply of water to the pond,

and vents itself through the head by a large

grate3 constructed with cast iron bars : it was

originally made for the use of an iron forge,

and covers about ten acres of land.

It had been stocked ten years before with

200 store carp, about half a pound weight

each ; and five years after, a few pike and

perch had been put into it.

The fishermen considers the pond as favour-
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able to the feeding of carp, and estimates

the usual lofs of the stock by death at

about one per cent, in a year; the pond was

therefore expected to produce 180 carps fit

for the table ; which it appeared to do, for

though it was impofsible to count them ex-

actly, on account of the necefsity of removing

them to other ponds as soon as they were

taken, there seemed no doubt, from the ap-

pearance of the fish, that the estimated quan-

tity was produced.

The wreight of the fish, which were very

equal in point of size, was estimated at 7lb. a

brace ; a brace of the larger ones weighed

7ilb. Some pike, perch, and eels, were also

taken, but the mafs of fish was carp.

Here then is a crop of carp very inferior

indeed to that mentioned in the Annals of

Agriculture, No. 219, on the authority of

Roger North ; for although each fish had,

when put into the pond, one-twentieth of an

acre, or 242 square yards to feed upon, the

grofs produce was no more than 6301b. of

carp ; but whatever the reason may be, I

cannot say I have ever eaten good carp, of
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71b. a brace, from waters that were stocked

much harder.

The actual increase of carp's flesh in ten

years is 5SOlb. which is 531b. an acre, or

5llb. an acre a year ; but supposing the

stores to be worth nothing, and the whole

650lb. weight of fish clear gain, the produce

will be 6\\h. weight of carp's flesh per acre a

year, which at the London price, Is. 6d. a

pound, is worth in money 9s. 9d.

But good meadow land, on the banks of a

brcok, can: t be worth to the occupier lefs

tfoan 31. a y^ar per acre, so that as the pro-

prie. bf the pool is the occupier, the carp

must be estimated to him at that rate ; it may

therefore be fairly said, that allowing some-

thing for the pike, &c. the carp stand him in

8s. 6d. a pound, or 28 s. a carp ; a ; !c.e for

which, in moderate times, a fat Derby^nire

sheep may be purchased. But if he is con-

sidered as tenant to himself, as in the case of

a park of deer, and satisfied if he receives rent

only for land in his own hands, this cannot be

taken at lefs than ll. an acre, and his carp

will cost him 2s. lOd. a pound.
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Carp seem to thrive better in the southern

than in the northern counties. Sufsex is noted

for fine carp, probably on account of its

woody tracts, where abundance of caterpillars

and grubs fall from the trees, and are carried

by the brooks into the fish-ponds. It is re-

markable also, that ponds on large commons

feed carp very quickly, owing to the dung of

the cattle that stand in them in hot weather.

Derbyshire is not only a northern county, but

is considerably elevated, which makes its

climate colder and lefs advantageous to the

growth of fish.

A pond of thirty acres near Lamberhurst,

in the woodland district of Sufsex, originally

stocked with twenty carps or tench to the

acre, but which, when drawn, did not pro-

duce more than fourteen, owing to four pikes,

which had probably bred in it from spawn

left when it was cleared out, yielded in nine

years carp from lOlb. to 12 lb. a brace; and

tench from 7 to 8. As this pond is in a

district famous for good carp, and as it was

much understocked, it is probable that so

quick an increase in size does not often

occur.

Slowly as carp and other mud-sucking fish
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grow in this climate, even when they have

abundant room to feed, fish of prey, if they

have plenty of food, increase in size much
faster.

In the autumn 1797, a pond in Middlesex

was emptied, in which various kinds of fish

had been kept for several years, and among

the rest perch, none of which had ever been

observed to attain the weight of half a pound

;

and in order that all the fish in it, and their

spawn, also might be destroyed, the pond

was left dry for more than a week.

In the spring, 1798, gold fish were put

into it, and observed to breed very fast. In

July, 1800, a perch was seen in the pond, the

weight of which was judged to be little more

than a quarter of a pound.

In July, 1801, the perch was again seen

and observed to be very much grown, but as

the pond was full of water plants intended for

ornament, it was not thought proper to disturb

them in order to catch it; in April, 1802,

however, the perch was caught, and found to

weigh lib. 10 ounces.

As it is not probable this perch could have
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lived a week in the pond when drained of

water, unlefs in the form of spawn, it was

most likely hatched in the spring of 1798 : if

so, it was four years old when caught.

In July, 1800, when it was two years and

a quarter old, it weighed little more than one

quarter of a pound ; a size at which perch arc-

scarcely able to prey on other fish ; it there-

fore increased after that period 22 ounces

in 20 months, or more than an ounce a month

summer and winter : it no doubt fed on the

fry of the gold fish, which were abundant in

the pond.

In October, 1794, a pike was caught in

Lincolnshire, in the pond of a gentleman

whose family had been for many generations

Roman Catholics, and whose servants, of

course, were well versed in the management

of fish. It weighed 3 1 lb. and measured from

the tip of the beak to the extremity of the tail,

three feet ten inches ; its thiekoefs at the

shoulder, gauged by a pin thrust through, was

four inches 5-Sths.

The pond in which it was kept, had been

stocked only twelve years before with small

Volume V. S



'266 GEORGICAL ESSAYS.

pike, none exceeding a pound weight ; not-

withstanding which, some of eighteen and

twenty pounds weight had been taken within

the last three years : the growth of this fish

must therefore have been two pounds and a half

annually for the average of the twelve years in,

which it had increased from 1 lb. to 51 lb.

The pond in which it was taken has a com-

munication with a small river well stocked

with fish of all kinds, so that its supply of food

had always been abundant ; and though fish

of so large a size are in general tough and ill-

flavoured, this was as tender and as juicy, and

as sweet as pikes of fr or 7 lb. usually are.

Fresh water fish in general, and carp in par-

ticular, are admitted to be delicious food when

in season,, in good condition, and of a proper

size : all persons, however, who are fond of

fish, must have remarked, how very seldom

this article of luxury is met with in perfection.

Fish can live a long time without food ; the

fry of fish even increase in size considerably

without taking any visible nourishment ; it is

probable that even mature fish receive enough

of nourishment to preserve life, by absorption
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through the pores j but that when they have

no other sustenance, their fat and some of their

juices arc taken into the circulation and de-

stroyed. They become fat and juicy by re-

gular feeding, or in waters that produce

plenty of food ; but as they can fast for a great

length of time, and are always disinclined to

feed when in waters they are unacquainted

with, they soon become lean and insipid

when kept in a stew.

Carp are sweet and well tasted when taken

out of the muddiest ponds, where plenty of

food can be obtained, and the stock of fish is

not too large : in clear water they soon be-

come lean, and acquire the taste we call

muddy : a stew made in the clear channel of

a trout stream produces this effect on the finest

carp in a very short time; indeed the sale of

carp in London, which formerly was an ar-

ticle of advantage to some estates, particularly

in Surry, where carp were bred for the market,

is now in a manner lost by the management of

the persons called Live Fishmongers, who

purchase carp in considerable quantities, and

keep them alive many weeks for the supply of

the London market, in large cages of wood

§ 2
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placed in the Thames near the water-works

under London bridge.

To have carp in perfection they must either

be eaten immediately after they are taken from

the pond in which they have been nourished,

or they must be put according to Roger North's

method, early in the autumn into stews, and

fed regularly from the first commencement of

warm weather in spring, till the whole stock

has been consumed. This, however, will not

be found an economical management ; an ex-

periment was tried by feeding carp in a pond

with boiled pease suspended in nets, through

the meshes of which the carp sucked the pease

:

it was amusing to see the tops of the hazel

rods by which the nets were suspended, bend

and wave as the fish pulled at the nets; and

as this was almost continual, it appeared that

carp are seldom idle when theirfood is agree-

able to them ; like horses in a pasture they

were always eating ; they became fat in a few

months ; but though no regular account was

i quantity cf pease they devoured,

it was evident, by the consumption, they were

not cheap fish when they came to table.

When carp are not fed they are continually
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grubbing in the mud at the bottom of the pond

in which they are kept, and it is this which

makes the colour of the water in the ponds

where carp are kept always muddy. Com-

plaints on this head are often made by persons

who have ornamental water; and it docs not

appear to be known, that in most cases the

water may be rendered transparent in a great

degree by destroying the carp and tench, and

stocking with pike and perch, and float fish,

as roach, dace, &c. for their food.

ESSAY XVIII.

On Farm Stables.

A,.lthough there is nonecefsity for fitting up

a farmer's stables in that style of magnificence

which is sometimes bestowed on the accom-

modation of hunters and race-horses, yet the

farmer's horses are neverthelefs as much en-

titledto a comfortable habitation as any of these.

r

In general farmers arc by far too negligent

2 S3



270 GEORGICAL ESSAYS.

of the accommodation or comfort of their

horses. They seem to think that any sort of

a hovel is sufficient for a work -horse.

Were they only to bring the case home to

themselves, and to consider how refreshing a

thing it is, after the fatigues and toils of a day,

to have a wholesome room and a comfortable

bed to retire to at night, they would perhaps

have some degree of compafsion on that noble

and useful animal, on whose labours and ex-

ertions their own comforts so much depend.

Eager to obey the will of his (often) ungrate-

ful master, the horse strains every nerve to ac-

complish his imperious commands. At the

conclusion of the day, fatigued, perhaps, till

his strength is almost exhausted, how barba-

rous it is to put this faithful, this valuable ser-

vant, into a miserable tottering hovel, where

he can neither lay down to take a little rest,

nor stand up to taste of his scanty morsel with-

out being wet or besmeared; and this too from

the carelefsnefs and ingratitude of those who

depend on his exertions for their daily support.

If a farmer would only consider how much he

is indebted to this precious animal, he never

would suffer him to be so shamefully neglected.

Is it not the horse that ploughs his ground ?
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is it not the horse that harrows in, and often

sows the seed? is it not the horse that car-

ries home the produce ? and is it not the horse

that sometimes thrashes it out, and always

carries it to market? How then can we ac-

count for that matchlefs ingratitude and neg-

lect which is so undeservedly shown to this

valuable creature : but that such is the case

in many places is a truth too notorious to be

denied. If it is likewise considered, with how
much more alacrity and vigour a horse will

enter the yoke after a night's comfortable re-

pose, than he will do after hardly any repose

at all, the farmer will at once see how much

it is to his own advantage and profit to pay

the strictest attention to the comfort, as well

as to the food, of his horses : the difference

may be equal to at least an hour's work in a

day, or about an eighth part of his labour, the

value of which he may easily calculate.

There is nothing more conducive to the

health of a horse thnn a wholesome, dry, and

well aired stable, and of such a construction

as to keep out the cold in winter, and the

heat in summer, with proper drains to carry

off every sort of moisture.

S4
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We are told by some who have made the

management of horses their principal study,

that there is no animal delights more in clean-

linefs, or that more dislikes bad smells. And
yet how often do we find, even in stables

built at a great expense, that they are so

wretchedly ventilated, and the effluvia from

their dung so disagreeably powerful, we can

hardly breathe on entering them. How much

more disagreeable and offensive must it be to

the horses themselves, who pofsefs so exqui-

sitely the sense of smelling, to be thus doomed

for hours and whole nights together, to breathe

the offensive vapours arising from their own

dung. Yet, as if that were not sufficient to

torment their olfactory nerves, a he-goat is

often introduced in the stable ; an animal

which, of all others, " has the rankest com-
" pound of villainous smell that ever offended

" nostril." There are some people credulous

enough to believe that such smells are whole-

some, and prevent diseases among horses : for

my own part I can never be persuaded that

any sort of smell, or the breathing of any sort

of air, can be half so salubrious or agreeable

to horses or other animals, as the pure un-

adultered air of the atmosphere. For this

reason I would recommend all stables to be
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extremely well ventilated, especially at the

top, where the foul and offensive air may

much sooner and easier be conducted away,

than at any other part *.

As farm stables are almost always built ad-

joining to other offices, as indeed they ought

to be, it is unnecefsary here to say any thing

concerning the choice of situation ; but as

there are several ways of constructing the

stalls, it is hoped the following observations

will be sufficient to explain them.

The most common way is to make the rack

and manger to extend the whole width of the

stall, the upper part of the rack inclining over

the manner. Although this is the most £ene-

ral, it is the worst of all constructions, nor is

it the least expensive.

* In every stable there should be a few proper sized

windows, in proportion to its extent; which windows

ought to be so contrived as to open or shut at pleasure,

either to admit the air or to exclude the light, as may
sometimes be necefsary to induce the horses to take a

little sleep in the day time. In farmers' stables, when it

is not wished to go to the expense of sashes and glafs,

they may be so constructed as to have a shutter exactly

fitted thereto, which is suspended in the middle by two

iron pins upon which it turns.
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Servants are for the most part so sparing of

their labour, that in order to save a little

trouble they will cram a rack quite full of hay,

whatever is its size. Those who are ac-

quainted with the management of horses well

know the bad consequences attending this

practice, and that it is much better to give a

horse little at a time, and often, than to put it

in his power to stuff himself with more at

once than is good for him ; besides, when this

is the case, he generally wastes a great deal of

hay which falls down among his litter; and

according to this construction of a rack the

whole seed is lost, which if saved, and of good

quality, might be of some value to the farmer;

for an industrious farmer will save every thing

he can ; and even the seed of the hay used in

his stables is very well worth his attention.

When the rack is inclined outwards in this

manner, the seed very frequently, too, drops

into the horses eyes and ears, and is attended

with very bad consequences.

For these reasons the rack should always

stand perpendicular, at the distance of about

fourteen inches from the wall.
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Sometimes there is a niche left in the wall

for the rack, the spars of which are in that

case flush with the inside face of the wall.

This niche and rack, which is supposed in the

middle of the stall, need only be about 2i feet

wide, and should be carried low enough to

admit a small box, or drawer, In the under

part of it, to receive the seed.

These racks are sometimes made in the

corner of the stall, so as to make one niche

serve two stalls ; and they are sometimes put

in the angle, without any niche, in the form

of a semicircle.

In either case, there should always be a

division of deal betwixt them ; for it is best

for the farmer to know what each of his horses

eats, which he can never do when two eat out

of the same rack and manger.

When such racks are made in the cor-

ners of the stalls, I should rather think it

would be better to make them straight than

circular.

There may either be a hatch over each of

these racks, or a single hatch for putting
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down the hay in any other convenient part of

die stable, with rails, and a sparred bottom to

save the seed ; but for farmers it is perhaps

the better way to have a hatch for each stall,

which will require lefs time to feed the horses

than the other way*

It is unnecefsary to make the manger the

whole width of the stall -

3 a drawer, or box,

about 18 inches long, by 12 inches broad,

or even lefs, is quite sufficient. This drawer

should be made so as to be taken easily out

to be cleaned, for it is a great objection

against standing mangers, that whatever drops

from the horde's mouth or nostrils, in case of

a cold, or any other disorder, is seldom or

never cleaned out.

Some stables are constructed without either

racks or mangers : the inner part of the stall

is boarded for about three feet high from the

ground : the boards about two feet distant

trom the wall : the hay is put into this place;

by which, instead of having to pull his hay

from above, as is commonly the case, he

takes it from below, which is perhaps not

only more natural for a horse, but there will

be much lefs waste than by drawing it from
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a rack, for every time the hay is drawn

from the rack, there is generally some of it

drops down and is lost ; but when it is taken

from below, whatever drops, falls back among

the rest, and consequently none can be lost.

It would be proper to have some small spars

at the bottom of this place, within about six

or eight inches of the ground, and either with

a drawer for the seed to fall into, or a board

with a couple of rings, to take away when

required ; or perhaps a better construction

would be, nearly in the form of a hopper,

being only about 14 inches wide at bottom,

which is sparred, and a drawer below it for

saving the hay-seed. In the corner of the

stall is a little box to hold the horse's feed,

as described already ; and if a double stall,

there is a box on each corner, and the hay-

manger, if it may be fo called, is divided

in the middle : in general, however, single

stalls are to be preferred.

The next thing to be considered, is the

manner of paving the stalls. For my part, I

think that horses ought to stand in a stable as

nearly on a level as pofsible ; nor can there

be any reason whatever to the contrary, unlef>

that of carrying off the moisture ; which 1
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hope to show may be much more effectually

done by paving the stalls level, than in the

common way.

A horse's feet are of so much importance

to his master, that no pains should be spared

to keep them in the best order and free

from every blemish or complaint, for the

least flaw, or the least injury there, may

render him incapable of work, perhaps al-

together uselefs.

Nothing can be worse for a horse's heels

than to make him stand always on a slope or

declivity. It not only occasions grease, cracks,

scratches, &c. but by keeping the tendons

and sinews of his pastern joints in a constant

state of extension, causes a stiffnefs in those

joints, which must prevent him the free use

of them. Nor can a horse rest so easily on a

slope as on a level.

It must be observed, that the pavement

or floor of the stall, instead of being per-

fectly acrofs, should decline about an inch,

or an inch and a half from each side towards

the stall drain ; a declivity which will not

be perceivable, but will prevent any water
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spreading towards the sides, in case it does
not fall immediately into the drain.

The advantages of this sort of stall are,
that the horse always stands upon a level, and
consequently will be lefs liable to disorders
in his feet or heels; that as horses generally
stale about the middle of a stall, and as the
bottom of the stall drains may have a much
greater descent than can be given to the floor
of a stall, the urine will be carried off imme-
diately, without spreading to either side, as
must be the case in the common method,
for which reason horses may be kept dry with
lefs litter, if required.

Stalls should never be lefs than five feet
wide, although I have known them only four
feet and a half, and not attended with any
inconvenience. The division between them
should be so high, that strange horses may
not see each other*.

* Sometimes stalls are made double, and as farm horse?
generally work in pairs, each pair that work together
have one of these double stalls; for horses are a sociable
ammal, and it h said they feed better, and are more

cheerful
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ESSAY XIX.

On the Size of Farms.

-1 he comparative produce of great and small

farms, is a question of great importance, and

is highly deserving of our most serious atten-

tion. It is a subject on which no person can

stand neutral, but must take a decided part

one way or another. Much has been said.

upon it, but very little proved—because it is

very difficult to form calculations, that would

be conclusive, unlefs real occupiers could be

induced to lay open their profits and expen-

diture, which cannot be expected ; it is there-

fore from observation and conjecture, that

cheerful when they live in society. But even in this

case it is proper they should be fastened to the opposite

sides of the stall, and that each horse should have

his own rack and his own manger; for although they

may seem to have a very great attachmeut to each other

(as it is evident they often have), yet if the dividing of

their food is left to themselves, it is more than probable

they will quarrel about it, and that the strongest horse

will have the best share.



GEORGICAL ESSAYS. 281

arguments pro and con can be deduced. It

should, however, seem, even upon a slight con-

sideration of the subject, that agriculture,

when it is thrown into a number of hands,

becomes the life of industry, the source -of

plenty, and the fountain of riches to a country ;

and that monopolized and grasped into a few

hands, must dishearten the bulk of mankind,

who, by this means, are obliged to labour for

others, instead of themselves, must lef&en the

general produce, and greatly affect the com-

munity at large.

The arguments generally made use of in

favour of large farms, are, that a great expense

is saved in repairs and labour, particularly in

doing the culture with a lefs number of horses ;

that a large capital in farming is as necefsary

as in trade ; for without a large capital, no con-

siderable improvement can be undertaken or

effected, nor a proper or suitable stock kept

upon land ; and, that as to corn, heavier crops

are grown, by means of the land being better

worked and manured.

The arguments for small farms, are, that

they reward merit, encourage industry, fill the

markets with plenty, increase population, and

Volume V, T
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furnish the best clafs of men in all subordinate

stations of life.

As to the first, respecting repairs, it must

stand admitted : but, as an ample drawback

from that advantage, the land is, in general,

let at least 20 per cent, cheaper in large,

than it is in small farms. As to its being done

with lefs expense, that is, with a lefs number

of horses, if that were a fact, it would cer-

tainly be a great advantage to the public; but,

when the great farmer's riding horses, and,

sometimes, other horses of pleasure and luxury,

are added to those used upon the labour of a

farm, no credit will be due to this afsertion.

That a sufficient capital is as necefsary in

farming, as in any branch of commerce, must

be allowed ; but it does not hold good, that

because a man has but a small capita], he

ought not to be suffered to make use of it at

all ; such doctrine would be absurd, impolitic,

and inhuman.

That a large capital is more equal to great

improvements, than a small one, is self evi-

dent ; but, except in some few instances, I

cannot see why the latter should not keep
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pace, in a proportionate degree, at least,

with the former. Respecting stock, no one

can presume to say, that a little farmer can

set a fold so well as a great farmer, but he ge-

nerally keeps more milch cows, in proportion,

than the latter, which makes ample amends to

the public.

As to corn, I am not inclined, even in this

instance, to allow, that better crops are grown

by the great, than the small farmer, unlefs it

be by means of the former having a sheep-

walk, or some other similar advantage over

the latter.

So far, I have endeavoured to carry on a

comparative statement between great and small

farms, as far as relates to a general answer to

the common outlines of observation on them

:

but there are other remarks to be made, of

great consideration—the first is, as to the effect

they have upon society at large. Here, I be-

lieve, it will be pretty obvious, that if there

were none but great farms, the common arti-

cles of consumption in every family would be

so diminished, that the middling race of man-

kind would not be able to supply their tables,

and the common labourer would be absolutely

starved j for there would be no butter, cheese,

T2
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pork, eggs, or poultry, to be bought, as great

farmers raise no more of these articles than

they require for their own consumption.

If great farms only are to be encouraged,

which seem to be the aim of some, husband-

men of small capitals, let them be ever so

industrious, will be effectually cut off from

the common means of raising themselves

in life, as there will be no channel for their

introduction. Population will likewise re-

ceive an irrecoverable blow from the sup-

prefsion of those little hives of plenty. But

most great farmers, and, I am afraid, some

authors of eminence upon agriculture, and

even upon population, may, perhaps, differ

with me in opinion. I am not vain enough

to suppose, that any thing I can say will

alter their opinion, but, for the sake of the

community, and the particular comfort of the

middling and lower clafses of society, I hope

it may have some weight with gentlemen of

landed estates, who are the natural guardians

of the latter, and who would find their con-

sequence much augmented, by a closer at-

tention to the inferior husbandmen ; and,

I am greatly mistaken, if their fortunes would

not likewise be improved by it.
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The complaint against great farms is not of

any long standing—the evil (if I may be

allowed to call it so) seems to have increased

in proportion to the decline of fairs and

pitched markets. If it were the custom for

the great farmer, as formerly, to bring his

corn to the public market, as is still the case

in some places, the home districts would never

be short of corn ; but while the great farmer

and miller are allowed to settle large bar-

gains in a private room, from the exhibition

of a mere pocket sample, a country may

at any time be kept in the dark as to the real

quantity of corn in it, and little farmers, by

this means, must be quite ruined. I wish,

therefore, to see fairs encouraged, and public

markets revived : the last of which are all

reduced, in the county of Norfolk, (as far as

relates to corn) to sale by sample only.

But, after all, it is the excefs of the

grievance which I wish to correct.—The evil

is now so great, that there are many farms of

JOOOl. a year in the county of Norfolk, and

Mr. North's farm at Rougham, was lately

17001. but 1 have the satisfaction to be able

vo say, that he is now dividing it into four.

The letting lands in such large farms, as this

was, is evidently bad policv, if it were merely

Ts
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as to Iefsening the choice of tenants ; for where

they have one, in the present instance, capabie

of carrying on such farms, they would have
twenty in the other.

I will, however, admit, though I am an ad-

vocate for small farms, that, as the country is

now situated, no farm should be under 30 1.

or 401. a year, and even these should be dairy

farms, nor would I have any arable farm under

501. I will still go farther and sav, that the

greatest number should be from 801. a year to

1501. none ought to exceed 2001. where the

land is of a good quality ; or 500 1. even upon

the poorest land, where great farms, on ac-

count of a large stock of sheep, are most ad-

mifsible. The greater the difference in their

size, between the preceding extremes, per-

haps the better, as they will better play into

each other's profits ; some will raise cattle to

more advantage than they can fat them, and

others w7
ill fat them to more advantage than

they can raise them.

I have made these remarks with freedom,

but I trust, with temper and good manners

to those of an opposite opinion, and shall be

happy, if what I have advanced should have

any effect upon those in whose power it lies

to correct th« grievance complained of.
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ESSAY XX.

Experiments and concise Agricultural Observations.

X he mode that I have adopted in the for-

mer Volumes of those Efsays of placing to-

gether such observations and experiments as

were of a comprefsed nature, having been ge-

nerally well received, I propose to follow the

same plan in all the succeeding Volumes,

should the selection be continued beyond the

present year.

A.H.

I . On Stall-feeding Horses with Tares*.

Having found from experience the great

utility of green food, in the summer, for horses

used in husbandry, to the saving both of corn

and hay, I sowed last spring about nine

acres of tares in drills ; and also, by way of

trying the difference, about six acres in the

broad-cast way, the old method, which, till

of late, I used to follow.

* J3y Mr. Thomas Hayes.

T4-
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The tares sown in drill I found to turn ouif

much superior to those sown broad-cast ; the

crop being greater, thou gji the seed was only

about half the quantity.

The produce of these tares was so great as

to enable me to feed all my draught horses, to

the number of twelve, and sometimes thirteen,

during part of the spring, and all the summer

reason (in all about four months, from May
to October), upon this food wholly, except

some few beans and bran*, when they worked

hard. This was the case when they ploughed

some of the very strong heavy clay land, which

required from six to eight horses, when, in

other parts, three or four would do as well

;

and in my other farm, where the land was

thin and light, two horses would perform as

well as six will in some parts here. Besides

the horses, there were five milk cows, and a

bull, fed with those tares in the farm yard.

1 he dung hereby produced and preserved

for manure, was of course very abundant and

useful to me;- much more so than had the

24 bushels of beans, and 96 bushels of bran.



6EORGICAL ESSAYS. 289

dung been dropped by the cattle in the fields,

as in that case the virtue would have been in

a great degree exhaled by the sun : and in

particular places, where it was dropped in

heaps, and not spread, it would have done

more harm than good.

Besides, when the cattle aTe suffered to tread

in the crop they feed upon, they often destroy

more by treading, than they consume by feed-

ing. The milk of the cows is also much in-

creased in quantity by being stall-fed, and

turned out morning and evening to water y

the cattle are kept sheltered, during the hot

months, from the great heat of the sun, and
prevented from being tortured by the flies in

the field.

The horses were employed this time con-

stantly in the necefsary husbandry businefs

;

sometimes in ploughing land,, which is ex-

ceedingly hard and heavy, as I have before

observed, and sometimes in carrying out ma-

nure upon the land j. often sent with loads of

hay and straw to the London Market, and

bringing back dung, or soap ashes, to put upon

the heavy lands. During this time, the horses

looked remarkably well, and were generally
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healthy, much better than they have' been

since they returned to be fed upon corn and

hay.

This has induced me to sow a quantity of

winter tares, which I expect will be ready

for use in April : and as I find them so bene-

ficial, I intend also to have some acres of

summer tares, to feed all my horses in the

stable, the ensuing summer, as well as my

cows in the farm yard. As I cut some part

last year, besides what 1 fed the horses and

cattle with, I consider there was not above

twelve acres consumed by them ; and each

acre, considering the intrinsic value of the

land the tares grew upon, which was some of

the lowest quality of the farm, stood me at

no more than 30 s. the value of the seed,

ploughing, &c. included*

2. On Cows proper
J
'or theDairyman and the Butcher".

Some argue that the dairyman and the

grazier, distinctly considered, require different

animals to suit their respective purposes. The
dairyman's object is milk ; the grazier's beef$

and it is a trite remark among dairymen in dif-

i »

i

i i i
—- -•

* By Mr. Marshall.
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ferent districts, that a cow which " runs to

beef" is unprofitable to the dairy; for not-

withstanding the excellency of her bag, and

the plentifulnefs of her milk, presently after

calving, her natural inclination to fteshynefs

draws off her milk : While a cow that is by

breed, or natural constitution, prone to milk,

will supply this at the expense of her carcase,

let her pasture be ever so plentiful.

These popular opinions, however, though

they contain much truth, are not altogether well

founded. They hinge on a false principle.

Cows are useful, and in a great degree neces-

sary, in a twofold capacity; as dairy cows,

and grazing stock. The dairyman and the

grazier cannot have distinct animals. One

and the same individual must serve both their

purposes; and a breed of cows fit for the

grazier only, is, in a general light, not lefs eli-

gible, than a breed which is fit only for the

dairyman.

3. On the Winter Management rf Winter Pastures*.

A gentleman in whose superior manage-

ment I more particularly observed this admi-

* Bj Mr. Marshall.
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rable practice, shuts up, from the middle of

September to about old Michaelmas, as the

age of the grafs, the season, and other circum-

stances suit, making a point of eating the

ground level, previously to its being freed from

stock, from which it is kept free until it be

wanted for ewes and lambs j or, if it be in-

tended for cattle, until the first shoot of grafs

in the spring; which mingling with the au-

tumnal shoots, the herbage is found to be

more nutritious to stock, than either of them

separately. As a certain and wholesome sup-

ply of food for ewes and lambs, in early spring,

this preserved pasture is depended upon,

for the sheet anchor, in preference to turnips,

cabbages, or any other species of what is

termed spring feed.

i. To prevent Hares and Babbits barking young

trees*.

Hares, rabbits, and rats have a natural an-

tipathy to tar; but tar, though fluid, contracts,

when exposed to the sun and air fcr a time, a

great drynefs and a very binding quality, and

if applied to trees in its natural state will oc-

* By William Paterson, Esq.
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casion them to be bark-bound. To remove

this difficulty, tar is of so strong a savour,

that a small quantity, mixed with other things

in their nature open and loose, will give the

whole mixture such a degree of its own taste

and smell, as will prevent hares, &c. touching

what it is applied to.

Take any quantity of tar, and six or seven

times as much grease, stirring and mixing

them well together : with this composition

brush the stems ©f young trees, as high as

hares, &c. can reach, and it will effectually

prevent their being barked. I believe, if a

plantation cf ash (which rabbits are very fond

of) were made in a rabbit warren, this mix-

ture would certainly preserve it.

They do great mischief amongst flowering-

shrubs, and are particularly fond of Spanish

broom, Scorpion-senna, and Evergreen Cytisus;

I have had these shrubs eat down to a stomp;

but, as the mixture cannot conveniently- be

applied to them, I have inclosed their

branches with new tar twine, by putting it

several times round the shrub, which has had

the desired effect. Tar twine by being ex-

posed to the air and rain, wjll lose its smell.
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consequently it must be renewed as occasion

may require ; but the mixture is always to be

preferred where it can be used.

5. Engrafting Bark on injured Trees *.

Some fatted sheep were turned into a

valuable orchard of mine of about twenty years

growth, and they, in a short time, stripped the

bark from several ot the trees entirely round

the bodies, leaving the wood bare for at least

sixteen inches.

I was so much hurt by this accident, as to

determine to do something for the preserva-

tion of the trees, and save them if pofsible.

The first step that I took was to take off the

arms from several of the trees which were

most injured ; and, from the largest of those

arms, I flawed off slips of rind of about two

or three inches in width, and placed foii< or

five of them perpendicularly round the naked

part of the body ; but J should observe, that I

first cut awav all the rind that was bitten, and

then raised the rind up top and bottom, and

put the ends of the slips under, that the sap

might circulate, and afterwards bound them

f By W. Fainnan, Efq.
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exceedingly tight with rope-yarn ; I then ap-

plied a composition of loam and cow-dung,

with a little drift sand, over which I tied

some old sacking, and this was the whole of

the procefs.

The experiment being made in the spring

of 1794, a minute inspection at this time must
determine the fate of it ; and permit me to

say, it has succeeded far beyond my expecta-
tion : the slips adhere as close, and are as full

of sap as the rind on any other trees. They
are now (May 16, 1794) in their full blofsom,

strong and vigorous, apparently, as if they had
received no injury. But I must observe, were
I to make the experiment again, I could do
it more dexterously ; and I must mention an
error I was guilty of in my haste, by placing
some of the slips the wrong way upwards,
consequently the sap could not circulate.

6. On Hog-slies*.

Hog-sties should be larger than common,
and wailed round; before winter, the area

should be covered eighteen inches, or two
feet deep, with marl, chalk, turf, loam, &c.

* By Mr, Wimpey.
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' and upon that bed the hogs should be kept,

fed, and fattened through the season, without

any cleaning out. This part of it I have seen

in Bedfordshire, where I was afsured that the

dung raised by fattening hogs, thus kept

under cover, after the manner of a covered

sheep-fold, and never stirred till barley-sow-

ing, has proved as good, and went as far, as

pigeons' dung. In this there is nothing in-

consistent with reason, for no management

imoroves dung so much as keeping it from

the i ain, sun, and wind, in which respect

pigeons' dung is singular. By following this

method, the hog-sties will be made to yield a

great quantity of the most valuable manure

that the farmer can pofsefs. It excels all

common dung, and is second only to night

soil.

7. On Ridgts *.

In laying down land either for corn or

pasture, particular care should be taken to

throw the ridges as near north and south as

pofsible. Instances are known where they

have been laid east and west, and in large

round lands, when the south side has yielded

* By Mr. John Holt.
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double. This is an important consideration,

though seldom attended to.

8. On the Package of the Animal Mafs*.

I know nothing so surprising as the package
of the animal mafs. Examine the contents

of the trunk of any large animal j take notice

how soft, how tender, how intricate they are -

3

how constantly in action, how necefsary to

life. Reflect upon the danger of any injury

to their substance, any derangement of their

position, any obstruction to their office.

Observe the heart pumping at the centre,

at the rate of eighty strokes in a minute

:

one set of pipes carrying the stream away
from it, another set, bringing, in its course,

the fluid back to it again: the lungs per-
forming their elaborate office, viz. distending

and contracting their many thousand vesicles,

by a reciprocation which cannot cease for

a minute: the stomach exercising its powerful
chemistry

: the bowels silently propelling the

changed aliment ; collecting from it, as it

proceeds, and transmitting to the blood an
incefsant supply of prepared and afsimilated

* By William Palsy, D. D.

Volume V. U
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nourishment : that blood pursuing its course;

the liver, the kidneys, the pancreas, the parotid,

with many other known and distinguished

glands, drawing off from it, all the while,

their proper secretions. These several opera-

tions together with others more subtile, but

lefs capable of being investigated, are going

on within us at one and the same time.

Think of this, and then observe how the body

itself, the case which holds this machinery,

is rolled, and jolted, and tofsed about, the

mechanism remaining unhurt, and with very

little molestation even of its nicest motions.

Observe a rope-dancer, a tumbler, or a mon-

key ; the sudden inversions and contortions

which the internal parts sustain by the postures

into which their bodies are thrown ± or rather

observe the shocks, which those parts, even

in ordinary subjects, sometimes receive from

falls and bruises, or by abrupt jerks and

twists, without sensible, or with soon re-

covered damage. Observe this, and then

reflect how firmly every part must be secured,

how carefully surrounded, and how well tied

down and packed together=
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9. On Dung left on Summer Pastures*.

I apprehend that the dung left by horses

and horned cattle upon summer pastures, adds

but little to the fertility of the soil, on account

of its long exposure to the sun and winds.

It would therefore be more correct husbandry

to gather it up within a few days after it is

dropped, and carrying it to a corner of the

same field, let it be occasionally mixed with

earth. This compost when laid upon the

same field at a proper season, will produce

more grafs than if it had been suffered to

remain upon the surface in its original form,

as generally practised. Sheep are an ex-

ception to this mode of improvement, as their

dung, falling in trundles, naturally spreads

itself. Dung being the life and soul of

husbandry, the farmer cannot be too attentive

to its formation and application; and in order

to bring him to a due sense of its importance,

I shall hazard a degree of ridicule, by ad-

vising him to " spit upon no man's land but

his own."

* By A. Hunter, M. D.
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10. Importation of Corn injurious to Farmers'*.

Farmers are exposed by the existing corn

laws, to one inconvenience peculiar to their

profefsion, which affects not the businefs of

any other clafs of men. Every manufacturer,

every tradesman, every vender of the produce

of his own labour, except the farmer, enjoys

Jjie right of supplying the home-market with

the commodities which he offers for sale, and

is protected in the privilege of receiving gain

from his industry. But whenever the badnefs

of the season and the scantinefs of the crop,

which ought in fairnefs to be felt by the

whole nation, affects the farmer's resources,

the ports are thrown open; and instead of

enjoying the exclusive profit of his own com-

modity, when he may stand most in need

of it, his gain is snatched from him by persons

who speculate in importing foreign grain

from countries, which, by paying lighter taxeSj

can afford to undersell the British farmer.

However, in every other article of his pro-

duce, the farmer enjoys, in common with

the manufacturer, the privilege of selling the

produce of his labour at his own price. The

• By James Robertson, D. D
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inconvenience arising to the farmer in con-

sequence of importation, is, in some degree,

balanced by the bounties granted to him by

Parliament, after a plentiful harvest. But,

after all, the interference of Government is

nothing more than granting protection to the

public against combinations formed after a

scanty harvest.

11. On Folding*.

As soon as pofsible after folding, the

plough should turn in the manure ; the va-

riations of the atmosphere will otherwise carry

off the principal part of the benefit ; for this

reason, also, the fold should be set at different

seasons for different crops ; early in the

spring for barley ; afterwards for turnips ;

and after that for wheat. The degree should

depend upon the poverty of the soil s a square

yard to every sheep, and the fold shifted every

night, is but a slight drefsing for one crop ;

the same for two nights is a good drefsing

for one crop, and will be seen in that

which succeeds. Something lefs than a yard,

and two nights in a place, is a very good

manuring.

* By Mr. Wimpey,
5 US



$02 GEORCICAL ESSAYS.

Upon extremely poor blowing sands, top-

folding is an excellent practice j that is,

running the fold over the field after it is

sown with any crop, and even after it is come

up ; the treading of the sheep settles those

porous soils to the roots of the corn, and has

a very great effect.

In Hertfordshire little farmers, that have

only two or three score of sheep, will fold

them, but the trouble and expense runs away

with more than the profit. In general it

may be established as a maxim, that it is

a businefs that goes on with no advantage,

unlefs a shepherd is kept, who sees that the

driving to fold is done in a manner not to

injure the sheep more than necefsary : It

is a work not to be trusted to boys, or any

carelefs hand that happens to be on the farm;

a shepherd cannot be kept for lefs than four

or five hundred sheep. As he can take care

of eight hundred, or a thousand, there is a lofs

even with four or five hundred.

12. On Fish Ponds*.

When a fish pond is frozen over, the fish

* By Sir Edward Littleton, Bart.
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are often killed for want of air. Every

pond should therefore have a bolt, or standard,

to draw off two feet of water occasionally,

to clean the sides from rubbish; and, by

drawing off a little water in severe frosts, the

ice will crack, or it may be opened, so

as to afford the fish a sufficiency of air to

breathe.

13. On Barley sown with Lucern*.

Two acres of land were thoroughly dunged

and prepared for lucern, which were sown

with buck-wheat in the spring of 1795, and

was destroyed by the fly soon after it came

up. It was then ploughed and sown with

turnips, which were eaten off by sheep

in November; then ploughed and lightly

dunged, and sown broadcast with lucern the

latter end of May, 1796 ; at the same time

eight gallons of barley were sown with it,

which produced at harvest one hundred and

twenty four bushels and half a peck ; and

the lucern was quite thick enough upon

the ground.

* By William Hale. Esq.

U4
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14. Covered Sheep-Fold*

.

The common method of folding1 sheep is

a practice well known in many parts of this

kingdoin, but the covered fold is no where

general in England. In various parts of

Europe, however, it is regularly done, and

among the Romans it was common husbandry.

The method I would recommend, is to open

some out-house adjoining the farm yard j or

build a slight shed in any convenient part

of the farm, inclosed with a high pale, in

such a manner that the sheep may either

be under cover, or exposed to the weather as

they pleased ; that is, to have an apartment

sheltered, and a small area before it inclosed.

The whole to be covered with marl, chalk,

turf, or loam, twelve inches deep, and then

well littered regularly through the winter,

with whatever litter the farmer has in plenty.

The advantage of this practice is very great ;

a few sheep cannot be folded in the common
manner with any profit, for the expense and

trouble of constantly moving the hurdles will

over balance it ; but in the standing fold, the

case is different ; a score of sheep will, in a

winter, make a dunghill that is a real object.

- . - »» « I.

* By Mr. Wimpey.
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The value of the dung thus raised is much

greater that any one can suppose that has not

tried it. Ewes and their lambs, in cold driving

rain and snow, lie sheltered and warm, and

do much better than when exposed to such

weather, especially if you give them hay in

ricks, which should be always practised in

such standing folds. In Flanders where this

husbandry is practised, they strew their houses

with sand instead of litter.- I apprehend

that the sheep in that case, would not be so

clean, and dry, and warm as when well lit-

tered ; however where very dry sand is to be

had, it must be a succedaneum very well

worth trying.

15. On working Oxen*.

If it is a fact, which cannot be disproved,

that oxen, in some sort of work, are equal to

horses j in these cases they certainly ought to

be preferred, because they are kept at con-

siderably lefs expense, and lefs casualty attends

them. It evidently would be much for the

advantage of this country, if oxen were in

higher estimation than they are : up«n every

farm where three teams are kept, one of them,

———t^mmmmm i m—iin n i
—

• By Nathaniel Kent, £fq.
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at least, ought to be an ox team ; for though

oxen would not, perhaps, entirely answer the

end, to the total exclusion of horses, there is*

undoubtedly, a great deal of wdrl: that they

would do as well, particularly in carting and

all heavy work. In most instances, they are

nearly equal to horses, and in their support

they are full thirty per cent, cheaper. At

present no farmers use them in Norfolk ; but

Mr. Coke, Mr. Colhoun, and some few other

gentlemen, occasionally do, and I hope their

example, ere long, will be followed by the

farmers in general. It was with infinite sa-

tisfaction, that I some time since learnt, that

Lord Hawke, whose experiments in husbandry

are very extensive in Yorkshire, has there set

an example of ploughing with two oxen to a

plough only, which is attended with com-

plete succcfs, as they plough nearly as much

as an equal number of horses ; and if the

cheapncfs of their keeping, and other circum-

stances in their favour, are considered, they

are certainly preferable to horses. There is

in this country (Norfolk) a strong prejudice

against this generous animal, which is the first

thing to get over ; when that is removed, the

credit of the ox will soon follow.

The principal advantage that the farmer
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would derive from oxen, is in the moderate

expense of their food, and in their being at-

tended with lefs risk.

The best way is, however, not to over-work

them, for in that case they will require rather

more hay than a horse, and half as much corn,

and if they are suffered to fall into low con-

dition, it will require considerable expense

and time to get them up again.

The plan that I have found to answer best,

is this, suppose four were called a team,

which, in this country, would be enough, and

that one man was appointed to attend them;

I would rather advise six, instead of four, to

be the team, as one man might attend them
at the same expense as four, but I would only

work four of them at a time, and let two of

them rest two days out of the six, by which

means, they would j in fact, work only four

days out of the seven. In the summer months

they should have a pasture to run in, where

there is plenty of water, and an open shed

where they should have a bait, the day they

were worked, of green vetches, cut grafs, or

any thing the farm might furnish. In the

winter, they shouid be kept in a yard, with
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the same sort of shed for them to ran into at

pleasure, and here they should have plenty of

barley or oat straw, and offal turnips, and in

the days of working, cut hay and straw, and

turnips besides. In this manner, they will,

in general, do extremely well, and will, at all

events, earn as much as the value of their

keeping, so that their work will be had for

nothing. Another great advantage is, that in

case of falling lame, there will be no di-

minution in their value j but if a horse falls

Jame, half his value is lost. So far I have

described the advantage of the ox to his em-

ployer ; but to the public, the advantage is

superlativelystriking. The ox when labouring,

does not consume so much corn as the horse,

for, according to my plan, he would not con-

sume any ; and when his labour is done, his

carcase goes to the nourishment of man, but

the body of the other is good for nothing but

to feed dogs.

The more the number of horses can be

lefsened, the better for all ranks of people:

the consumption by horses, especially horses

of pleasure and luxury, is astonishing; for

though a horse employed in agriculture does

not consume above the product of three acres
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in a year, a horse kept for the road, eats

easily; in hay and oats, the full produce of five

acres of land. A man, allowing him a pound

of bread, and a pound of meat a day, or in

that proportion, does not consume quite an

acre and a quarter; and as the poor eat but

very little meat, it cannot be put at more

than an acre to them ; so that one of these

horses eats nearly as much as live men.

16. On the Freservation of Asparagus *

.

In the month of April, the heads of Aspa-

ragus are frequently destroyed, in one night,

by frost. My method is to cover the beds

with old matting, which may be occasionally-

removed in the day time wrhen the sun makes

its appearance. I sometimes bestow upon

the beds a gentle watering, when the season

happens to be very dry, and I think with ad-

vantage. The same method may be pursued

for the preservation of the tender tops of

early potatoes,

17. On Paring and Burning f.

Instead of the land being injured by the

operation, as some theorists imagine, provided

* By A. Hunter, M. D.

f By Mr. John Boycs.
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it be under a proper system of management and

fairly dealt by, it is put into a progrefsive state

of improvement, from the time of its surface

being burnt. It has frequently happened, that

]and, after paring and burning, has been sown
with corn four or five years in succefsion,

without being folded with sheep, or any part

of its produce ever returned in manure ; even

charlock and other weeds have been suf-

fered to remain, by which it has been annu-

ally burdened with a double crop ; hence it

has been left in an impoverished state, and the

burning has unjustly been condemned for the

mischief done by the negligence and rapacity

of the cultivator.

Let the land, when burnt, be perfectly

cleaned from charlock and other weeds, by

growing turnips until the weeds are totally

eradicated by hoeing, &c. Let the turnips

be fed off the land by sheep lying on the land

day and night ; then sow it with barley and

clover; the latter to be fed ofF with sheep,

folding them on the land for wheat. Lastly,

return the straw produced upon the land in

manure mixed with clay or loam, or any other

fresh earth that is near at hand, for a second

Norfolk rotation, which may be repeated;
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pf the land may be sown with sainfoin, to re-

main till a turf is formed for paring and

burning again, if thought proper. This plan

being pursued, the practice of burning the

soil will not give any cause of complaint

either to landlord or tenant. Theorists ex-

claim, that by paring and burning, the staple

of the land is reduced, and the soil wasted
5

this may somewhat be true; but all this is im-

material, if fine crops of corn can be produced

where none grew before, and the land at the

same time be improved.

The method of paring most in use, is with

a downshare, or breast plough, taking off a

turf as thick as the nature of the soil will ad-

mit, from half an inch to two inches; the

thicker the better, provided there be a suf-

ficient portion of vegetable matter contained

within it to make it burn well ; the expense

for paring it of a moderate thicknefs, where

the land is not very flinty, is 20s. per acre;

for laying it up in heaps and burning, 10 s.

and for spreading the ashes, 3 s. A coat of

manure is thus produced on the land of from

eighty to one hundred cart loads per acre, for

the trifling expense of 33 s. A hundred cart

loads of dung, purchased from the neigh-
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bouring towns and villages, at the distance of

three miles from the land, would cost, car-

riage home included, ten times the price of

paring and burning, and yet would not im-

prove the land more.

Where the land is well covered with turf,

it may be ploughed for burning, about two

inches deep, with a common plough, drawn

by a pair of horses, early in the spring ; and

as soon as a drying wind sets in, the turf may

be laid in heaps, and burnt by labourers. It

will produce near twp hundred cart loads of

ashes.

18. On Sea Weed**

In the Isle of Thanet, when a quantity of

sea weed comes ashore, after a gale of wind,

the farmers set all hands to work to get as

much as pofsible while the tide serves, lest

the next tide should carry it away ; and if it

happens in the night, they work at it till stop-

ped by the waters coming in. Some farmers

will get up, in one tide, two or three hundred

cart loads. Those who live at a distance, hire

By Mr. Boyes.?
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small spots of land, of a few perches, to lay

the fresh weed upon as they get it; and carry

it to their farms at a more convenient oppor-

tunity. It sometimes comes ashore in quan-

tities that amount to several thousand cart

loads ; and perhaps all swept away by the

next tide. This circumstance stimulates the

industry of the farmer. The principal method

of using the sea-weed is by mixing it in

layers among the farm-yard dung in the mix-

hills. It is of great use in helping to rot the

dry part of dung carried out of the farm-yard

in summer.

19. On English Opium*.

It is now known, beyond a doubt, that as

good opium may be collected in this country

irom the papaver somniferum, as what comes
from the East Indies. From 600 heads of that

kind of poppy, I last year collected five

drachms of pure opium, which made eight

ounces of tincture, equal in quality to what is

made from foreign opium. The method of

collecting opium is well described by Mr.
Jones in the 18th Volume of the Transactions

* By A. Hunter, M. n.

Volume V, X
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of the Society of Arts. The high price of

opium seems to have encouraged the adultera-

tion of it in the country where it is collected ,

a circumstance of serious consideration in the

case of a medicine that requires to be dosed

out with great exactnefs. The poppy being

an annual and hardy plant, it requires no care

beyond garden culture ; and as the collection

of the opium is performed by women and

children, I make no doubt but that this drug

may be profitably attended to in any part of

Great Britain.

29. On Sowing Turnips among Beans*.

It is a custom very frequently practised in-

Kent,, to sow turnips among drilled beans in

April, and if the land be in good heart, they

often produce a crop worth the hoeing, when
the beans are carried off the ground in Sep-

tember ; or if not, the farmer will be pofsefsed

of some sheep-feed in the autumn, when it

may be much wanted, and that at a trifling

expense : the same field may be sown with

wheat when the turnips are fed off, with this

additional advantage, that the ground will

* By Mr. John Banister.
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have been improved by the dung and stale of

the sheep.

21. Improvement of three hundred and tioenty-jkoc

Jo'ma/'MoorLand, lyingm JVestmortland*.

This land in its natural state was let from

eighteenpence to two shillings per acre. The

soil, a light mould, from five to seven inches

deep; the substratum, a strong yellow clay;

the natural produce, a strong benty graft,

mixed with a stunted ling. The whole divided

into twenty-one fields, from ten to nineteen

acres, planted with white thorn.

Number 1 and 2.—About thirteen acres

each, were pared and burned in 1778, the

ashes spread, and ploughed lightly in, and

well harrowed and sown from the 1st to the

8th of August, with two bushels of clean-

drefsed hay-seeds, and three pounds each ot

red clover, white clover, and hop clover, and

four pounds of rib-grafs to an acre. The

seeds flourished during a severe winter, and

both fields were mowed the following year,

and produced a very luxuriant crop, com-

puted at near two tons per acre; the second

Bv Matthew Stephenson. Esq.

X2
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year they were again mowed, and the produce

about two-thirds of the former year, but equal

in value, the hay being much finer. The fog,

or after-grafs, was ploughed in, to tender and

meliorate the stubborn furrow by the winter's

frost, and in the spring sown with oats. The

crop tolerable ; something more than thirty

"Winchester bushels per acre.

The stubble was ploughed in shallow, be-

fore the winter, and the land fallowed the

next year (the fourth) and limed with forty

bushels to an acre, and sown on the 2d, S6 r

and 4th of September, part with different

kinds of wheat, and part with maslin : (which

latter was the best:) This early sowing was

supposed to be the proper season in a cold

country, and this opinion was afterwards con-

firmed by repeated trials. In the spring

(fifth year) clover and hay-seeds, as above,

were sown in the wheat, but rather more rib-

grafs, which succeeded the best. The produce

was greatly beyond my expectation ; but the

hardy cone wheat, rough eared, was the best

of the wheat, yielding rather better than

twenty-five bushels per acre -

T the other wheat

twenty-two bushels on an average ; and the

maslin, twenty-eight bushels. Sixth, seventh.
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and eighth years, the grafs allowed to be very

good, and generally considered as worth

twenty shillings per acre.

Number 3 and 4.—Fourteen and seventeen

acres were pared and burned in 1779. No. 3

was sown with turnips, which were small, the

seed lying in the ground five weeks without

rain. Second year oats, very indifferent ; this

confirmed an opinion, that in this soil there

is a faintnefs at first breaking up, which is in-

jurious to corn. The third year fallowed and

and limed forty bushels to an acre, and sown

in the first week of September with cone

wheat, and in the spring with grafs-seeds and

clover as before. The crop of wheat was

very good, paying at the low price of four

shillings and sixpence per bushel, above six

pounds per acre. 1783, 1784, 1785, con-

tinued in grafs, and then ploughed up again

for corn.

Number 4.—Seventeen acres were managed

as Numbers 1 and 2. The season proving dry,

the turfs were well burnt, and produced plenty

of ashes ; the land was sown down on the Gth

and 7th of August, with twelve bushels of hay-

seeds, two pounds each of red, white, and hop-

3 X3
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clover, and six pounds of rib-grafs, (thriving

the best, as before observed ;) the crop was

much better than Number 1 and 2 ; ninety-

two two-horse cart loads were led out of the

field, and made into a stack or rick, seventeen

yards long, five yards broad, computed at forty

ton, and produced of hay-seeds, near forty

bushels per acre. The field was a very good

pasture for four years, when most of the clover

being worn out, it was ploughed up for oats.

It will be unnecefsary to give a circumstantial

account of all the other fields. The whole of

the three hundred and twenty five acres are now
in cultivation, and raised to four times their

former value, being let at nine shillings per

acre, on an improveable lease. Two com-

plete farm-houses have been built, with all ne-

cefsary conveniences, on this improved land.

The result of this improvement seems to

be, that, beginning with hay-seeds and dif-

ferent sorts of clover sown on the ploughed-in

ashes, is greatly the most profitable method.

Whether paring and burning be generally a

go jd practice, is with some people a doubtful

matter ; but these doubts probably arise from

the subsequent management usually followed

after this operation, in over-cropping the land ;
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for as to the idea of diminishing the soil, it is

supposed to be erroneous, as the soil cannot

be reduced by fire. However, it can scarce

admit of a doubt, that paring and burning

this benty coarse grafs, is the best and quickest

method of reducing its tough sward, and

preparing it for cultivation; when sown down

with grafs-seeds on the ashes, my land never

failed to produce great crops for three or four

years. By following the above method, viz.

first three years, grafs ; next three years, two

crops of corn, with an intermediate fallow,

very profitable crops may be produced on land,

by nature of little value.

No dung was used in this improvement, ex-

cept on one field last year for wheat, for a

trial 5 which, of course, had a good effect.

The manure produced by the crops was ap-

plied to the improvement of the old inclosures,

by which a double benefit was gained.

22. On the Soil of Privies*.

Within these "last four or five years, this

manure has been spread upon my land at the

* By John Middleton, Efq.
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expense of about one hundred pounds. The

proportion from two to four loads per acre.

The effect produced by it was astonishing

fertility ; so much so, as to induce me to be

ofopinion, that it exceeds every kind of manure

that can be brought into competition with it ;

at least for the first, year after it is laid on.

In the second it is of some service, but in the

third year its effects very nearly, or entirely,

cease. From these premises I draw this con-

clusion -, that, for land in good condition, the

application of two loads per acre, per annum,

will continue it in that state for any length of

time ; and also that land which has been

much exhausted might be restored by laying

on four or five loads per acre j after which, the

repetition of two loads annually would be

found sufficient to keep it in the highest de-

gree of fertility. It appears to me, that na-

ture, following her general system of repro-

duction, prepares this matter in the most per-

fect manner for the purpose of feeding ve-

getables, and raising them to the very highest

pitch of excellence ; and it is certain, that

herbage growing under those circumstances,

is capable of fattening the largest cattle in kh
time than any other.
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The importance of this kind of manure be-

ing so evident, it is to be lamented, that

ninety-nine parts in every hundred of this

valuable article is constantly and most absurdly

carried off by the sewers and drains into the

rivers, and thereby totally lost to the pur-

poses of Agriculture, for which it is so ad-

mirably adapted.

In Britain alone, the quantity of this manure,

and of urine, which is annually thus wasted,

is astonishingly great ; probably not lefs than

five millions of cart-loads, worth to the farmers

two millions and a half, and to the community

five millions of pounds sterling, per annum.

23. On Salt*.

It is pretty certain, that common salt is, on

many occasions, agreeable to animals in a state

of nature ; nor is there much doubt, but that

it may be often administered to domestic

animals with succefs : It probably acts in no

other way, but as an agreeable condiment,

that may prepare the body to receive the full

effect of the food that is given along with it,

help the digestion thereof, or make it be eaten

* By James Anderson, LL. D.
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with a more agreeable relish. In North

America, there are found in many places,

strata of earth impregnated with saline matter,

which the deer and other wild animals dis-

cover of themselves ; and to which they fre-

quently resort to lick the saline earth with

their tongues. If a hunter discovers one of

these licks, as they are there called, he never

fails to make profit of it, by concealing himself

near the place, and shooting the animals that

come to gratify their palate with this agreeable

refreshment. In Spain, and many parts of

France, they give to their sheep a considerable

quantity of salt, which they imagine both

tends to fatten them and preserve them in

good health; but it is said, they do not find

it necefsary where the flieep feed upon chalky

or limestone pastures. In England, it is well

known, that animals fatten more quickly on

salt marshes than any were else. From all

these circumstances, it would stem probable,

that common salt is, in general, an useful con-

diment, and might be employed on many oc-

casions, with profit, in feeding domestic ani-

mals. Let it however be remembered, that

salt acts as a poison when given to poultry.
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24. On Fallowing*.

There is no question at all of the merit of

fallowing, when compared with bad courses of

crops. If the husbandry is not correct in this

respect, the fallowist will certainly be a much
better farmer than his neighbours. But there

are courses which will clean the foulest land

as well as any summer fallow. Cabbages are

not planted before June or July : winter tares

admit three months tillage, if tillage be wanted.

Beans well cultivated, will preserve land clean,

which has been cleared by cabbages. And
in any case, two succefsive hoeing crops are

effectual in giving positive cleannefs. These

observations are not theory, they are practice :

and it is high time, that mankind should be

well convinced that the right quantity of cattle

and sheep cannot be kept on a farm, if the

fallows of the old system are not made to

contribute to their support.

25. On restoring worn-out Arable Layid to Pasture f.

The first step is to extirpate from the land

all noxious weeds. This may be done by a

complete winter and summer-fallow; or in

* By A. Young, Esq.

| By John Billingsley, Esq.
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place of the summer-fallow, by a crop of

potatoes, well manured, and kept perfectly

clean, and followed by winter vetches, fed off

in the spring.

At the latter end of May, or beginning of

June, sow one bushel of buck-wheat per acre,

and when that is up, and in rough leaf, har-

row in (choosing, if pofsible, moist weather)

two bushels of hay seeds collected from the

best meadow hay, half a bushel of rye-grafs,

four pounds of marl-grafs, and four pounds of

white Dutch clover. The buck-wheat is

chiefly intended as a screen to the grafs seeds.

After the buck-wheat is harvested, which will

be sometime in September, let the field be

shut up for the winter, and let it be fed the

next summer with sheep, or any kind of cattle,

except horses, as the latter animal will tear

up the young plants with his teeth. Should

this pasture, in the course of three or four

years, become coarse and rough, give it a top-

drefsing of lime mixed with pond or ditch earth,

or any kind ofcompost. In a few years after this,

give the land a good and complete covering

of dung. By this method, a good permanent

pasture may be obtained.
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26. On Milk*.

A cow, my property, produced at fourteen

succefsive milkings, 232 quarts, one pint and a

gill, good measure. An exact statement of

the quantity of each day's milk, is as below.

8. p. g.

1803, Feb. 16, Wednesday evening 15

17, Thursday morning 17 1

Evening 15

IS, Friday morning 17 O 1

Evening 16 1

19, Saturday morning 17 1

Evening 16 O

20, Sunday morning 17 1

Evening 17 1 1

21, Monday morning IS 1

Evening 16 1

22, Tuesday morning 17 1

Evening 16 1

23, Wednefday morning 15

232 1 I

From this quantity of milk, fifteen pounds

of butter were churned, which, at fifteen pence

a pound, comes to eighteen shillings and nine

pence, but if the milk had been disposed of at

two pence a quart, it would have produced

* By the Rev. Mr. Percival.
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thirty-eight shillings and ninepence halfpenny.

The cow is seven years old, and cost 251. She

calved on the ninth of January, and during

the whole time of her milking, she was kept

in the house upon turnips, carrots, bean-meal,

bruised oats, and hay. The expense of her

keep was estimated at two shillings and four-

pence a day.

At first sight, we might be led to suppose

that the milk, if soid as milk, would have pro-

duced more money than when converted into

butter ; but when we take in the value of the

skimmed milk, at one penny a quart, together

with that of the butter-milk, we shall find the

difference of profit to be very trifling in favour

of milk. Besides, it will be but fair to charge

the milk with the expense of carrying to

market 232 quarts, instead of fifteen pounds

oi butter. So circumstanced, things may be

considered as nearly upon a level.

27. On the Culture of Beam*.

It is difficult to cultivate rich moist soils to

full advantage, .without the afsistance of this

plant, which has two qualities of singular im-

3y A. Young, Esq.
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portance ; first, that if extracting very little

from the fertility of the soil ; and a second,

preparing better, perhaps, for wheat than any

other crop. Where this husbandry is pursued,

there can be no improvement more obvious

than giving the dung to the beans and then

taking the wheat. In the county of Kent,

the beans are constantly dibbled in rows. I

have found it more advantageous to plant in

clusters, four or five beans in every hole, and

eight or nine inches from hole to hole ; this

method admits of much better hoeing than

when more thickly set. Where beans are

properly cultivated, the horse and hand-hoe

are constantly at work, as incefsant cleaning

is efsential to this culture.

The Kentish method of shimming the stub-

bles of beans, cannotbe too much commended;

whatever may have been the hoeing, there

will remain some weeds ; these ought not to

be ploughed in, but cut shallow on the sur-

face, harrowed out, burnt, or removed to the

compost dunghill. By repeating this opera-

tion to absolute cleannefs, the land is left in

garden-order for wheat.
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28. On the difference between Winter and Spring

Tares *.

Whether there subsists a difference between

the winter and spring tare, is a question about

which husbandmen are not unanimous. Some
afsert the distinction which is made between

the two, real, and grounded in the nature of

the plants themselves ; whilst others conceive

it imaginary, and to lie merely in the difference

of seed time. With a view to decide this

question, the following experiments were

made.

Experiment 1.—Sept. 30, 1783, I sowed

seeds of the winter tare and of the spring tare,

near one another, in the same soil and ex-

pos e, and covered both with a coat of

crumbled mould, one inch deep. The weather

proving mild, the spring tare soon made its

appearance, and two days after the winter tare

came up. This ascendency it did not fail to

maintain over the latter, until the middle of

December ; for at this time, it was about six

inches high, and the other not above four.

They both were in a vigorous and thriving

* By the Rev. Mr. Laurence,
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condition, when a frost came on and con-

tinued for some weeks. When the thaw

took place, I found the spring tare lying on

the ground, slimy, and putrefied to the very

root. The winter tare had received no damage;

this grew up afterwards, and was ripe before

the middle of August.

The circumstance of the different fates the

plants experienced from the frost, led me into

the fields to view the state of tares in a more

open situation. There I found, that in some

grounds, scarce any plants had failed ; in

others, were patches of something in a state

of putrefaction, resembling the dead tares in

my garden.

Experiment 2.—On the 6th of March, 1784,

both sorts were sown in the manner above

described ; and in their springing up and

growth, observed a progrefs similar to that

which I had remarked in the autumn. Near

a week later than the winter tare of the

autumnal sowing, the spring tare of the vernal

sowing arrived to perfect maturity. But the

winter tare of the vernal sowing was mil-

dewed, nor did a single pod of it ripen.

Volume V. Y
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From these two circumstances, there ap-

pears a material difference in the constitution.

if I may so call it,. of the two tares in question.

I shall sav nothing to the triflinjr difference in

colour and size of their seeds, but pal's on

to the visible marks I was able to trace

watching the procefs of the two experiments.

And this is a disparity in the first leaves of

upright stalks above. The leaves on the

branches, which afterwards ifsue below, and

in ti i f rm the bulk of the plants, resemble

one another in the two vetche3.

Tni: purpose ofcuriosity thus far answered,

let us see what may redound from these in-

quiries to the interests of agriculture. And
re it requires no great degree of penetration

in the husbandman to discover the necel"

:eeping the seeds of the two tares separate

and unmixed ; since sown out of season,

:her is found to prosper. Two bushels,

or two and a half, are the portion of seed

cor allotted for an acre. September

usual season for sowing winter tares;

but continued by some through October.

March and April for the spring sort. The

best and most general application is for
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29. A Succedancum for Turnips*.

As turnips are subject to rotting from

frosts,. I beg leave to recommend to sheep-

masters, especially to those with breeding

Hocks, not to trust singly to them. 1 have

found great advantage from having certain

breadths of cole-seed, rye, and winter tares,

sown early on the first stubbles that were

cleared the preceding autumn ; indeed, sup-

posing no failures, it is absolutely necefljary

to have some provision for the couples, by the

time the lambs begin to feed, as it will put

them on a great deal faster than the best

turnips that can be given.

30. On preserving Turnips f.

To relieve the land from the very rapid

vegetation of this root during the spring,

I determined on the following treatment, the

advantages of which I have experienced for

many years, and which, with a few variations

is, I believe, the general practice ot the

Suffolk farmers. About the middle of Febru-

ary, I begin to draw my turnips, cutting off

* By A. Young, Esq.

t By the Rev. Mr, Orbell.
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the tap-root at the same time, and carry them

to a pasture-field adjoining- to my farm-yard >

where they are unloaded, and labourers em-

ployed to take the roots, one by one, and set

them upon the grafs, in as upright and close

a manner as pofsible. I pursue this method

through the month of March, until I have

collected above a hundred loads j always

availing myself of dry windy weather, when
the tops are lefs brittle, and the roots in the

cleanest state. The expense varies with the

distance of carriage ;. the setting up, about

three half pence per load of 40 bushels. The

growth of the top is not much interrupted

by the lofs cf the tap-root, and is an ample

compensation^ for the waste of the bulb. I

carried about two loads per day to nine

bullocks, which were confined in a farm-yard,

with suitable binns;. and do not recollect

that I ever experienced so profitable an ex-

penditure of my turnips.

31. On applying refuse Potatoes to the feeding of

Cafoes '*.

Take two gallons of small refuse potatoes,

* By Mr. Richardson.
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wash them clean, put them into a pot of

boiling water sufficient to cover them, and Jet

them boil till the whole becomes a pulp

;

then add more water, and run the whole

through a hair sieve, Which will produce

a strong nutritive gruel. At first, use a very

small quantity, warmed up with milk, to

make it palatable to the calf, and increase

the quantity daily, till it becomes equal.

A quart of potatoe-gruel, and a quart of

skimmed-milk, will, be sufficient for a good

meal, which should be given warm three

times a day.

32. A Practical account of a Cottager's keeping a Cow

on the produce of arable land only *.

For some years past, I have encouraged

my cottagers in Yorkshire to manage their

6mall garths, which are in .general from one

to three acres, in the Flemish manner, called

about Fulham, the jield-gardening husbandry.

I here state the husbandry of a poor in-

dustrious cottager's garth. As the man can

neither write nor read, I had these particulars

from his own mouth ; and as I saw his land

* By Sir Henry Vavasour, Bart.
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almost every day during the last harvest,

I can vouch that this account is not far from

the truth.

Produce Value

£. s. d. A R. P.

210 bushels of potatoes 24 2

60 ditto of carrots 6 1

5 quarters of oats, at 44s.

per quarter 11 3 20

4 loads of clover, part in

hay, and part cut green .. 12 1 10

Turnips . 1 20

In garden stuff for the fa-

mily, viz. beans, pease,

cabbages, leeks, &c 30

54 0* 3

cf. s. d.

Deduct rent, including the house 9

seeds, &c 3

Produce before stated 54

22

Profit if sold at market, exclusive of butter .... 32 O

* These sums are conformable to the prices of this year,

but it is evident that in other seasons they must in general be

lower.
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His stock was two cows and one pig ; one

of his cows had a summer's gate for twenty-

weeks with his landlord. The land was

partly ploughed and partly dug with the

spade; it was cultivated (the ploughing ex-

cepted) by the man, his wife, and a girl

about twelve years of age, in their spare hours

from their daily hired work, seldom a whole

day off, except in harvest; made the rent in

butter, besides a little used in the family.

The man tells me that he thinks he clears one

year with another, from the three acres, about

£ 30 : the daily wages earned by his family,

about keeps them. It is very evident that

this man clears from his three acres, more

than a farmer can pofsibly lay by from more

than eighty acres of land in the common
husbandry of the country, paying for horses,

servants, &c; and it must be obvious to

every one, how much the advantages must be

to society in cultivating land in this manner.

It would have taken more than half the

quantity of his three acres in pasture for one

cow at grafs during half the year ; whereas

(excepting the summer's gate for one of his

cows, as before-mentioned) his stock of two

•cows and two pigs is kept and carried on the

whole year. The family live well, and a

Y 4
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handsome sum has been yearly saved to place

out two sons, and supply them with clothes,

Washing, &c.

33. On the support of latter Lambing Ewes*.

In countries where turnips are raised for

the support of latter lambing ewes, it is not

customary to begin sowing till the middle of

July, and if that work be finished towards

the first or second week in August, the farmers

think they are in good time ; for as their

ewes do not usually Iamb till the beginning

of March, such turnips will by that time, if

the latter part of the summer has turned out

kindly for their growth, produce a large sup-

ply of wholesome and nutritious diet for the

couples ; whereas a field of forward turnips

would be of little use, as not pofsefsing a

degree of succulency necefsary to furnish the

ewes with milk.

34 On Pease forfeeding Swine f.

Although pease are much -dearer than

beans, they are, notwithstanding, to be pre-

ferred for feeding swine ; it having been

* By Mr. J. Bannister,

f By Mr. J. Bannister.
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demonstrated by experience, that hogs do

fatten more kindly when fed with this grain

than on beans ; and what is not easily to

be accounted for, the flesh of swine which

hath been fed on pease, will swell more in

boiling, and be better tasted, than that which

has been produced by beans ; so that it has

now become the practice with those farmers

wrho are curious in their pork, to feed their

hogs on pease and barley meal ; and if they

have no pease of their own growth, they

rather choose to be at the expense of buying

them, than suffer their hogs to eat beans.

Nay so far do some of them carry their pre-

judice in this particular, as to reject the grey

pease for this use, as bearing too near an

affinity to the bean, and therefore reserve

their growths of white pease solely for their

hogs.

35. On the Leaves and Branches of the Scotch Fir

for Sheep and Cattle *.

An advantage attending the culture of the

fir is, that it has been found by some well-

authenticated experiments, that the leaves and

By James Anderson. L.L. D.
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young branches of the Scotch fir afford a very

wholesome nourishment to cattle and to sheep,

so that they may be applied, in cases of neces-

sity, to the sustaining of those useful animals.

In hiily countries, that are stocked with either

sheep or cattle, and where snow sometimes

lies for many weeks together, the benefits that

may be derived occasionally from the leaves

and young branches of fir, will be very great

;

therefore no person should be without a planta-

tion of firs on every farm for this very purpose,

were it to be of no other use whatever. It

may happen that for many years together,

there may be no necefsity for having recourse

to this aid^ in which case the trees may be

permitted to grow without molestation. When
this supply must be resorted to, it is only ne-

cefsary to cut down some of the branches

with leaves upon them every day, and give

them to the beasts, fresh and fresh, as they are

wanted ; on this food the creatures may be

preserved in perfect health for months toge-

ther, should it be necefsary. The larger

branches left to the cattle, being piled up ia

a heap to dry. become excellent fire wood,

and the trees prosper as well as they could do

in any other circumstances, and afford an easy

insurance to the farmer against the heavy lofses
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he is so often, without this aid, obliged to ex-

perience. I do not know an improvement in

agriculture that is greater than this one, or

that can be afforded with so little trouble or

expense. Nothing can stand in the way of its

being universally adopted, unlefs it be the dif-

ficulty of reconciling the interest of the tenant

and the proprietor.

As the expense of making the plantation

falls upon the proprietor, he consequently be-

comes the owner of the wood ; but as the

tenant is bound to preserve the plantation, he

ought to have permifsion to lop the branches

in cases of necefsity. It seems to be by no

means impofsible to reconcile those interests.

3c. On Sowing Turnip Seed*.

It is good husbandry to sow turnip-seed

moderately thick, as such turnips which have

enjoyed this advantage, do always grow away

with greater quicknefs than those which were

raised from seed more thinly sown, and conse-

quently do sooner obtain their rough leaf,

atter which time the fly will no longer molest

them. I am aware that it is a cubtom with the

» By Mr. J. Bannister.
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generality of farmers to sow their seed as thin as

pofsible, and I have often heard them boast of

their superior skill in this particular, by being

able to coveran acre of land with apound of seed.

But this practice, besides the much greater

hazard of the crop being destroyed by the fly,

is liable to other objections, such as the pofsi-

bility of Ae seed not being sown perfectly

true, as the most expert seedsman is not able

to guard against the contingency of the wind

and other accidents, a failure in the growth

of some part of the seed, &c. either of which

circumstances will occasion the crop to be

thin and irregular, whilst the field which

hath had an allowance of three quarts per

acre, will, if it were properly sown, be covered

throughout with plants. This method is liable

to one objection only, that I know of, and

that is the hazard of a wet time that may

prevent the plants from being set out so early

as one could wish ; consequently they will

beeome more troublesome to the hoer than

those where the seed had been more thinly

sown. But this inconvenience may generally

be obviated by harrowing the ground previous

to sending in the hoers. This method of har-

rowing turnips in the early stage of their

growth is a very judicious one, as it loosens the
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soil, and makes it work more kindly at the

hoeing, which may succeed the harrowing at

the interval of two or three days ; besides, by

that means the farmer gains time, if the tur-

nips are likely to advance faster than the

hoers can set them out, as the harrows at first

do always give a check to the growth of the

plants ; and this is an advantage which cannot

be so fully enjoyed by those fields which are

thinly sown. To the benefits resulting from the

liberal allowance of seed, may be added the

obligation imposed upon the hoers, of cutting-

over the whole superficies of the ground,

which they are very apt to neglect, and hence

the field becomes crowded with barebind and

other weeds, and the turnips not having the

ground loosened about their roots, fail to push

forward with that freedom and vigour, as they

would have done, if the field had been properly

hoed.

37. On the Extirpation of Weeds *.

A good farmer is known to pay a strict at-

tention to the nature of the plants that grow

in the margin of his ploughed lands and other

* By James Anderson, L.L. D-
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waste corners of his farm. These places ar*

often filled with docks, ragwort, thistles, and

other uselefs or pernicious plants, which are

often allowed to remain undisturbed till the

seeds are brought to perfection, and dispersed

by the wind through every corner of the farm,

where they spring up in abundance, to the in-

finite prejudice of every useful crop, and the

ruin of the farmer, whose attempts to clean and

enrich his fields, are thus perpetually frustrated

;

for the richer and clearer his ground is, it is the

fitter for rearing those pernicious weeds with

the greater luxuriance. Every man, therefore,

who hopes to be benefited by his labours,

ought to be peculiarly attentive to see that

every bad plant be cut down before it comes

into flower, in every part of his farm. One

thistle, or ragweed, that escapes in a neg-

lected corner, may produce seeds sufficient to

stock a whole field; and the seeds are so light,

that they are dispersed to an amazing distance

around ; so it is of the utmost consequence

that none of them escape the vigilance of the

farmer. In this meritorious work, every far-

mer in the district ought heartily to join.
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33. The origin offeeding Oxen with Oil Cuke*.

The use of oil-cake for fattening oxen owes

its rise to accident, from whence many other

valuable discoveries date their origin. About

70 years ago, some cakes, which is the sub-

stance remaining after the oil is prefsed out,

had been flung on a meadow by the proprietor

of a lineseed oil-mill for manure, the only

purpose this refuse of the mill was at that

time supposed capable of answering. In

this meadow, some horned cattle were then

feeding, and the grafs being short, they were

tempted to taste of the cake, which after a

few days proved so agreeable to their palates,

that it was devoured by them with great

avidity. It was not till a very material altera-

tion was observable in their beasts, and that

by the sleeknefs of their coats, they gave proof

of being in a far better condition than the

shortnefs of the pasture was likely to bring

them, that the owners thought of examining

into the cause of this sudden transition from

leannefs to the plump and sleek state at which

they had arrived ; when to their astonisment,

they were convinced that the slighted oil-cake

* By Mr. J, Bannister.
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had worked this change; a circumstance which

soon became known among the farmers, and

was the origin of the present practice.

39. On Rape as a substitutefor Turnips*.

When a turnfp crop turns out deficient, and

the season has elapsed for proceeding in the

cultivation of that root, it may be advisable

to sow the land with rape-seed, provided it be

not of too light a nature. The leaves of this

plant are of a deeper green than those of the

turnip ; and though this vegetable produces no

edible root like the turnip, its stalks produce

great store of succulent food for ewes and

lambs in the spring.

40. On the necefsaiy encouragement to be given to

small Farmers f.

There is not perhaps in Great Britain a

more industrious set of men than the small and

middling farmers ; they toil incefsantly from

morning to night; they keep no stated hours,

the whole family pull the same way : it is not so

with hired servants ; for them the sun rises

* By Mr. Bannister.

t By A. Hunter, M. D.
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too early and shines too long j their study is

not to be useful to their masters, but to get

their wages as easily as pofsible. The sons

and daughters of a small farmer are rivetted

as it were to home by affection and incli-

nation. Though they work much harder,

they consider themselves in a state superior to

a hired servant, and therefore are contented

and happy in their laborious situation, hoping

to receive some advantages hereafter. It is

a great pity that small farms cannot readily

be had for the employment and comfortable

subsistence of so deserving and so useful a set

of people, who are too often forced from home

to seek their bread in servile employments in

great towns and cities, which circumstance

frequently ends in the ruin of themselves, and

in the certain depopulation of the country

Instead, therefore, of demolishing small farm

houses, and erasing cottages, a practice pro

ceeding from erroneous principles, let us daily

increase their number, and let us give all pof-

sible encouragement to so worthy, and so in-

dustrious a body of people ; whose well-being,

and whose comfortable abode and residence,

should be studied and encouraged by every

land-owner, who regards the plenty, safety,

and welfare of his country. I am aware that

Volume V. Z
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an objection will be raised on the ground of

tbat must necefsarily attend

the constructing of so many small farm-houses,

. oecdsaxy buildings; but this ob-

t1 weight, when it is considered,

that an : ; lOuOl. a year, rented by one

man, and in a country not highly cultivated,

may reasonably, under a proper division, have

its rental improved to 14001. All that is ne-

cefsary, is usefulnefs and convenience ; all

rond is superfluous expense, and should be

carefully avoided. The small farmers in the

northern counties, who rent from thirty to

sixtj r, live happy and contented

in houses covered with thatch, and built at a

small expense. Jt is to the sons of these

men that we must look up to in the hour

of danger.

t

j 41 . Cn summer and winter Foodfor Cattle*.

Common pasture grafs of course, is the

great article that ranks under this first head.

Winter tares mown, and used in the soiling

way, are given to grazing beafis lor rive or six

ks in the farm-yard, before turning to

grafs, with great succels. By means of this

* By Lord Kai&s.
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practice, the pasture is made to go much

further ; and if the spring be cold and back-

ward, it gets a head before turning in, and

lasts much longer through a dry summer.

This practice is not confined to tares ;

Jucern is still better, with the advantage of its

lasting as Jong as it suits to use it.

In the article of winter-food lies the greatest

difficulty of the grazier ; and it is upon that on

which his profit will depend more than on any

other. Common summer feeding, which is

to buy in, in April or May, and sell again at

Michaelmas, yields very small profits, for

meat is at that time always cheap ; and the

man who sells at the cheapest time of the

year has a very doubtful point against him

:

if the beast is not at that time very prime

meat, he will remain upon his hands. For*

which reason the intelligent grazier should

contrive to sell when meat sells dearest ; that

is, from the first of March to the fir >t of June ;

at that season he will not only make better

than a halfpenny a pound, and somet'mes a

penny, more than in autumn, but his stock

will go off freely, and the turn of every cir-

cumstance will be in his favour. This how-

Z2
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ever he cannot do without much foresight in

relation to winter-food : all will depend on

his being well provided.

42. Q;i the Refuse of the Herring Oil-~vorks*.

The neighbourhood of Gottenburg has lately

experienced a wonderful improvement by the

use of the refuse of the herring-oil works.

Its stench, infinitely more offensive than night

soil, does not deter the farmers from carrying

it 50 or 60 miles in waggons. It is said that

ten barrel, of 60 gallons each, is sufficient for

one Swedish acre, after being diluted with a

sufficient quantity of water. In all places

where herrings or pilchards, are salted, much

of this kind of manure may be obtained, and

I apprehend that it may be had most plentifully

at Yarmouth, and such places in Scotland, as

prepare red herrings for sale. This compo-

sition differs in no respect from the refuse of

whale blubber, which I fortunately recom-

mended to public notice, about forty years

ago, excepting in its ccniaining a portion of

sea-salt, which probably may increase its

virtues by an increase of stimulus.

tiBj A, Hur.ler, M. D.
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43. On the Seasons*.

The seasons are a mixture of regularity

and chance. They are regular enough to

authorise expectation, whilst their being, in a

considerable degree, irregular, induces, on the

part of the cultivators of the soil, a necefsity

for personal attendance, for activity, vigilance,

and precaution. It is this necefsity which

creates farmers ; which divides the profit of

the soil between the owner and the occupier

;

which, by requiring expedients, by increasing

employment, and by rewarding expenditure,

promotes agricultural arts and agricultural life,

of all modes of life the best, being the most

conducive to health, to virtue, to enjoyment.

I believe it to be found in fact, that where

the soil is the most fruitful and the seasons

the most constant, there the condition of the

cultivators of the earth is the most deprefsed.

Uncertainty, therefore, has its use even to

those who sometimes complain of it the most.

Seasons of scarcity themselves are not without

their advantages. They call forth new ex-

ertions ; they set contrivance and ingenuity

at work ; they give birth to improvements in

* By W. Paley, D. D.
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agriculture and ceconomy; they promote the

investigation and management of public re-

sources.

41. On the situation of a Turnip Field*.

Turnips on land lying full to the south and

morning sun, I have always observed, are the

first to be destroyed by the frost ; for as soon

as the sun bears any power upon them, they

get in part tbawed, which happens very fr©^

quently ; and they are as frequently frozen

again till they become quite putrid Land

lying westerly, and inclining to the north, is

lefs liable to this inconvenience. Land lying

to the south, should always be sown, so as to

be the first eaten off; for we may be afsured,

that they will be the first that are damaged bv

the frost. I do not remember ever seeing

turnips obtained upon a pea-fallow, or upon a

rey-etch (which of course must be late sown)

hurt by the frost : on the contrary, they fre-

quently are so swreet and good in the spring

of the year, as to be the means of saving a fall

of lambs, and also of preventing the necefsity

of leeding the young clover too soon.

• Ey Mr. Arthur Tabrum.
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45. On Cottage Industry*.

A cottager who lives in the neighbourhood

of a large town, and is pofsefsed of a correct

and enterprising spirit, may be able to main-

tain a family by the produce of one or two

small sows, as appears from the information

of a respectable gentleman in the county of

Nottingham f.

The history of Britton Abbot, as given in

the first Volume of these Efsays, shows what

may be done by a poor man, when once he has

had the resolution to shake off that supinefs

which is constantly observed in rustics of the

lowest stations, of whom it may be truly

said,

—

:
—" vitam silentio transeunt veluti

pecora." The following is the produce in

number, weight, and value, of a small sow of

the Chinese breed, between the first week in

March, and the first week in December,

1802.

* By A. Kunler, M. D.

\ W. Walcott, Esq.

Z4
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In ike first week of March she farrowed \$ pigs—first Utter:

Weight.

st. lb. £. s. d.

j killed as roasters 2 7 115

S hogs killed in November 30 12 13 2 3

! ditto still alive

4 sows now alive 28 10 8

73 5 30 7

Second Utter, farrowed September 26, 16 pigs, one of which died.

Weight.

st. lb. £. s. d.

4 Pigs killed as roasters 2 1
8

II ditto living December 1 28 9 IS

4 litters from the young sows... 15 10 10

21

30
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46. An Improved Method of Stall-feeding Oxen
1

*,

In a room over the horse-wheel of my
threshing machine, I have a complete corn

mill with drefsing machine, and two pair

of mill-stones ; the grey stones I appropriate to

the use of my farm stock: on an average, these

stones grind ten bushels in the hour with the

same power that is used for threshing. A
straw-cutter is worked from the tumbling

shaft, or by hand ; the quantity cut in a given

time varies according to the length of the cut.

With this machinery, I conceived that much
advantage might be made of very trifling

matters. For some time I ordered the whole

of my light corn, spoutings,f and seeds of

weeds to be laid up in the mill-room, keeping

them as dry and sweet as pofsible. I had
this refuse ground for the use of my feeding

oxen, and with a common quantity of turnips

I found my cattle to improve very fast.

I have since added to the above-mentioned

* By H. J. Baines, Esq.

f Such grains as in consequence of their being firmly

attached to the chaff", do not freely pafs through

the riddles of the winnowing machine are called

" Spoutings."
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mixture a proportion of chopped straw, which

has improved the quality as well as added

to the quantity of the mixture. Here I must

observe, that the chopped straw is mixed

with the other articles before they are put

into the mill hopper, so that by being ground

together, the straw becomes like bran, and

proves a good corrector of that aqueous plant

the turnip. By this operation, the straw is

so intimately mixed with the other ingre-

dients, in the form of flour, that the cattle

cannot separate one from the other, as is

the case when straw is given in its cut

state.

I prefer giving the mixture a little moisten-

ed, so as to prevent the breath of the oxen

from blowing it out of the manger.

47. Proportionate variations in prices bef:cirt the old

Gallons, and WinchtsteT mtaiure*.

The late regulations establishing the Win-

chester measure for corn and other grain,

in place of the one before in common use,

(containing nine gallons or thirty-six quarts

By W. Falconer, M. D.
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to the bushel) seems likely to produce good

effects, by fixing a general standard to which

all may have recourse, and will probably

prevent many mistakes which were likely to

occur in the purchase or sale of grain, between

people who live in different countries, and are

in the habit of using different measures. Some

inconveniences however have attended the

introduction of this new standard. Men ac-

customed to buy or sell by the old measure,

are not always prepared to accommodate to

the new measure the prices they were to de-

mand, or to pay; a circumstance liable to

produce much confusion and lofs to one of

the parties, as the two measures vary so much

from each other as to make a considerable

difference in the value of what is measured

by them respectively.—In order to adjust this

difference, I have drawn up the following

Table, which explains the proportion of value

in money, which a bushel of corn, or of grain

of any kind, when measured by the nine gallon

measure, bears to a bushel of the same corn,

Winchester measure. On this subject it will

be of use to explain a circumstance which

has been frequently mistaken. It is com-

monly thought the Winchester bushel contains
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eight gallons or thirty-two quarts ale measure,

which is by no means the case.

Some of our old statutes indeed, fixed it at

this, as the act of the 12th Henry VII. c. 5.

enacts, that a bushel shall contain eight gal-

lons, and each gallon weigh eight pounds,

Troy weight
;—an excellent regulation, which

it might have been prudent to have retained.

The act of the 22 Car. IT. ch. 8. sect. 2.

recites that the Winchester bushel, strucken

even by the brim, contains eight gallons.

—

But an act of Parliament pafsed in the reign

of King William, A. D. 1697, fixes the size

of the Winchester bushel, by measurement of

its diameter and depth only, by which it is or-

i be &8£ inches diameter, and eight

inches de^p round measure. The contents of

a vefse! of these dimensions amount to 2150

hes and 4152 decimal parts. If

sum be divided by 70.5. (the number of

a a quart) the quotient amounts

to 30.5025. nearly, or a very small fraction

more than CO quarts and a pint ; from which

it appears, that those who have estimated it to

contain 32 quarts have over-rated it by nearly

an one-and-twentieth part.—I have not re-

" this circumstance has been noticed



GEORCICAL ESSAYS. 357

by those who have calculated the price of

grain through a long series of years, as it ought

to be considered as enhancing the nominal

price of grain so measured, nearly in the pro-

portion of an one-and-twentieth part ever

since the dimensions of that bushel were so

fixed and ascertained.

The Table following shows us the propor-

tion which ought to take place, in point of

value, of corn or other grain, when measured

by the measure of nine gallons to the bushel,

or by the Winchester measure ; and is calcu-

lated from 2 shillings per bushel to 14 shillings

and sixpence, advancing threepence each step.

Let the reader find the price of corn or other

grain in the column on his left hand, which is

supposed to be the value of a bushel of corn or

other grain, of nine gallons contents ; and in

the column opposite, and the corresponding

line, will be found the price which a Win-

chester bushel, of the same corn should be sold

for. The calculations are not all of them ex-

actly true, but the difference seldom amounts

to, and never exceeds, half a farthing in a

bushel.—Those marked p. (for plus) are

rather over-rated, and of course favourable to

the seller -

3 those marked m (for minus) are
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under-rated, and of course favourable to the

"buyer.
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essay xxr.

On the Brawn Tail Moth.

Ihe caterpillar of the brown-tail moth, ap-

peared so numerous a few years ago in the

neighbourhood of London, as to occasion a

general alarm. This insect stripped many

kinds of trees and shrubs of their foliage

and blofsoms, but none were observed upon

the herbaceous plants.

It may be remarked, in the first place, that

the insect in question is not new in this

country, being every year to be found in

abundance, and well known to those who

collect insects, to be the caterpillar of the

Brown-tail Moth : nor is it peculiar to this

country, but found in many parts of Europe,

and has been considered, by all who have

written on it, as notorious for its ravages.

Albin, an English writer on insects, 1720,

says, that the caterpillars of this moth lay

themselves up in webs all v and as soon

as the buds open, they come forth and devour
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them in such a manner, that whole trees, and

sometimes hedges, for a great way together,

are absolutely bare. Geofroy, a French author,

in his history of the Insects about Paris, de-

scribes it as the most common of any with

them -

} that it is found on most of their trees,

which it often strips entirely of their foliage in

the spring.

Our great naturalist Ray also describes this

Caterpillar in his Historia Insectorum. It is

likewise figured and described by Roesel, a

German writer. Linnaeus has either omitted,

or confounded it with the Phalana Chry-

sorrfhta, or YeUow-tail Moth, with which it

has a great affinity.

These authorities will be sufficient to show,

that it is no new insect, and that its ravages

are not unusual. It must, however, be al-

lowed that they are, and have been the two
last years, uncommonly great, and unusually

extensive.

When insects are multiplied in this extra-

ordinary manner, it is seldom that they ex-

tend through a whole country : the precise

tract which these occupy I have had nooppor-
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tunity of observing. On the Kingston Road

I traced them as far as Putney Common, on

the farther part of which, on the trees about

Coomb "Wood and Richmond Park, a web

was not to be seen. I remarked, that they

were extremely numerous to the distance of

about eight miles on the Uxbridge Road.

On the Great Western Road they terminated

about the Star and Garter leading to Kew -

y

from whence to Alton in Hampshire, not one

was visible ; and I have received undoubted

information from other quarters, that the de-

struction they occasion is by no means general.

Having shown, that this insect is neither

new in its appearance, nor general in its ra-

vages, I shall endeavour to demonstrate, that

there is no reason to be so dreadfully alarmed

about its effects, as its powers of destruction

are much more limited than is generally ima-

gined.

Experiment teaches us, that there are some

Caterpillars which are designed to feed on one

kind of plant only, as the Papilio Urticce and

Io } small Tortoise-shell, and Peacock Butterflies;

these are never found on any other plant than

the stinging nettle. Others that are attached

Volume V. A a



362 GEORGICAL ESSAYS.

to two or more sorts, as the Phalena Verbasci,

or Water Betony Moth, which appears to be

equally fond of the Mullein and Water Betony :

while others will devour indiscriminately al-

most every kind of herb, shrub, or tree, as

the Phalana Antiqua, or Vapourer Moth,

which I have seen to thrive on the deadly

Nightshade and poisonous Laurel.

The present Caterpillar is not so limited a

feeder as some, nor so general a one as others.

Its whole economy, however, shows it de-

signed to feed on trees and shrubs, on which

alone it is ever found. These afford it a sup-

port for its web, which is an habitation in

many respects efsential to its existence, and

with which herbaceous plants cannot supply it.

We may, therefore, with as much propriety

expect to see the Cabbage Butterfly s Papilio

Brqfsicce, feed on our oaks and elms, as to

find these Caterpillars destroying our herbs

or grafs.

The following facts will serve to corrobo-

rate what is here advanced. They are found

on the hawthorn most plentifully ; on the oak

the same ; on the elm very plentifully ; on most
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fruit trees the same ; on the blackthorn plenti-
fully

; on the rose trees the same; on the
bramble the same ; on the willow and poplar
scarce. None have been noticed on the
elder; the walnut; the ash; the fir; or on
the herbaceous plants.

Thus it appears, that the only mischief*
these Caterpillars are capable of occasioning,
is to rob particular trees and shrubs of their
foliage and blofsoms : it remains to consider
how far the trees and shrubs will be injured
by such a lofs ? and how far it may be inju-
rious to their owners ? I have found, by re-
peated observations, that those trees and
shrubs which have been entirely stripped have
not been killed thereby, but as soon as the
Caterpillars have removed to change to chry-
salis, they have put forth fresh foliage : the
only lofs, therefore, the owner sustains from
their depredations on those trees which are
not cultivated for the sake of their fruit, is

some check to their growth, and a temporary
deprivation of the beauties of spring and au-
tumn. With respect to fruit-trees, the inju-
ries they sustain are more serious ones ; as in

destroying the blofsoms, as yet in the bud,
they also destroy the fruit in embry : the

A a 2
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owners of orchards and standard fruit-tree3

have therefore most reason to be alarmed.

The idea of their producing the plague, &c.

is founded in the grofsest ignorance, and car-

ries with it its own refutation; the health of

the public is not, nor cannot be affected by

them, either immediately or remotely.

Some persons have been ahrmed least,

as they have now increased for three succes-

sive years, they should be infinitely more nu-

merous the next. It may afford some satis-

faction to those to be informed, that it is ex-

tremely probable, the trees and shrubs will

not afford sufficient sustenance to the present

accumulated brood ; for should they be in the

least stinted in their growth at the time of

their changing to chrysalis, their wings

will never expand, they will be incapable of

flving, and of propagating their species. It is

also extremely improbable, that the same cir-

cumstances should favour their increase

another year.

What the actual causes are which occasi-

onally produce these extraordinary quantities of

insects wiJ, perhaps, for ever remain among
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the arcana of nature. We frequently hear that,

in certain parts of the country, much damage

has been sustained by the Cock Chafer (Scara-

keus Mdolontha) ; in others, that the turnips

have been destroyed by a small Beetle, called

the Fly ; in others, that the same plant has

been consumed by a Caterpillar of a Ten*

thredo; in others, that the wheat has been

eaten in the ground by a small grub, producing

an Elater, or Spring Beetle, One year the

Aurelian shall find plenty of painted Ladies

fPapilio Cardui) j another year, with all his

care, he shall not find a single one. Last

year the Sphinx Convolvuli, Convolvulus Hank
Moth, and Papilio Hyale, clouded Yellow But-

terfly, were common about London ; the na-

turalist may, perhaps, wait six years before

he sees another.

The most probable causes are, the peculi-

arity of the weather, and the plenty or scarcity

of the enemies of the Insect ; for almost every

different species of Insect has its peculiar

enemy, and none more than the Caterpillars of

Moths and Butterflies. As to the former,

warm and dry weather are universally allowed

to promote the generation of Insects; violent

winds, heavy and long continued rains, orex-

5 A a 3
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treme cold, are, on the contrary, supposed to

check and destroy them. It is, however,

wonderful to observe, with what addrefs they

secure themselves from the effects of the twro

former ; such as feed on the boughs, on such

occasions creep from them to the large

branches or body of the tree, where they rest

unshaken j and those wTho reside in webs are

so secured as to suffer little injury from any of

those causes.

We observed, that Caterpillars had many
enemies. Birds of various kinds feed on

them : the stomach of a cuckow that was

shot, was found full of the Caterpillars of the

Buff-tip Moth (Ph. Bucephala). Mr. Church,

surgeon, of Islington, has observed birds very

busily feeding on the Caterpillars of this very

Moth, and carrying them to their young. The
Ear-wig is a great destroyer of Caterpillars.

But their grand enemy is the Ichneumon
Fly *, a proof of whose destructive powers I

* There are various kinds of flies which pierce the

skin, and deposit their eggs in the bodies of Caterpillars;

but the most common is the Ichneumon Fly. The eggs

thus laid quickly produce small maggots, which feed on the

body of the Caterpillar, taking care to eat that part only
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experienced last year, in attempting to breed

the large garden ivliite Butterfly, Papilio

Brafsica. Out of twenty Caterpillars taken

from the Cabbage, eighteen were stung by this

insect, and died. In proportion then as the

insect's enemies are more or lefs numerous, so

may be the insect itself.

We shall now proceed to give a short account

of the history of the insect which is the subject

of this Efsay; in the course of which, we shall

which lies immediately under the skin, whereby they

avoid injuring those parts which are efsential to life;

for, should the Caterpillar be destroyed, they also would

perish. Till the period of their full growth arrives, the

Caterpillar eats as usual, and appears equally well in

health. That period arrived, which seldom happens till

the Caterpillar has crept to some cenvenient place to

chrysalize in, they eat their way out of its body, and im-

mediately spin themselves small bags, or cases, in which

they change to chrysalis. During this operation, which

continues several days, the Caterpillar apparently surfers

the greatest pain, and after struggling in vain with its

mortal enemy dies. When the Ichneumon Fly is small,

its maggots are proportionably numerous ; a hundred of

them frequently proceed from one Caterpillar. The
little bags which they spin to chrysalize in, are frequently

mistaken by the ignorant for the eggs of the Caterpillar,

A a4
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point out what appears to us to be the best and

most effectual method of destroying them.

The Caterpillar, as already has been observed,

owes its origin to a Moth, called the Brown-

tail Moth, which is about two-thirds of the

size of the Moth produced from the Silk-worm,

and is of a white colour throughout, except-

ing a streak of brown on the under-side of

each fore-wing, running near to, and parallel

with, its anterior edge, and a brown or mouse-

coloured tail, from whence it derives its name.

These Moths come out of chrysalis about the

beginning of July, at which time they may

be found flying about slowly, especially in

the evening, and depositing their eggs on the

foliage of the trees and shrubs before men-

tioned. The female has a much larger tuft of

down on its tail than the male, a great part of

which is made use of in covering its eggs,

which, when laid, look like small lumps of

down on the leaves.

The young Caterpillars are hatched early

•in autumn ; as soon as they quit the egg they

Spt about spinning a web, and having formed

a small one, they proceed to feed on the

foliage, by eating the upper surface and fleshy

part of the leaf, and leaving the under-side and
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ribs. It is curious to observe with what regu-

larity they marshal themselves for this purpose.

Thus they proceed daily, spinning and en-

larging their web, to which they retreat every

night and in bad weather, and extending

their depredations. In the course of a few

weeks their operations begin to be visible on

the trees; their web as yet is not so conspicu-

ous as those leaves, which, being stripped of

their green part, afsume a dead appearance

:

now is the time to destroy them, while their

nest is small, and their ravages just conspicu-

ous. They may be cut off the twigs or

branches with a pruning-knife, or gardener's

shears, whose handl-es may, if necefsary, be

lengthened -, or by a sharp hook affixed to the

end of a long pole. When cut off, they should

be collected together and burned, merely to

prevent their returning again to the trees and

shrubs. By performing this operation thus

early, you save the autumnal verdure of your

foliage : if it be deferred till winter, the web
will then be more conspicuous, and will have

acquired a stronger and tougher texture, so as

to bear pulling off, which should be preferred to

pruning in certain cases, especially where it re-

gards fruit-trees. No remedy short ofremoving

the webs will avail. Lotions, fumigations,
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vermin powder, &c. will be applied to no

purpose ; they are too strongly enveloped to be

affected by any of these. In about three weeks

from their being first hatched, they cha»ge

their skin, a procefs which not only all Cater-

pillars undergo four or five times, at different

periods of their growth, but also the Spicier,

the Bed-Bug, and even Lobsters and Crabs.

This usually takes up several days. After-

wards, they proceed in the same manner, en-

larging their web, and extending their daily

foraging excursions, till benumbing winter

confines them entirely to their silken habita-

tion ; they then not only secure the general

web on all sides as strongly as they can, to ex-

clude impertinent intruders, but each indivi-

dual spins a thin case for itself: here they rest

in a state of torpid security, till the genial

warmth of the spring animates them afresh,

and informs them, that the all-bountiful Author

of Nature hath provided food convenient for

them. Thus apprized, they ifsue forth in the

day-time and in fine weather, as before ; but

having acquired stronger powers, and the

foliage they have now to encounter being more

tender, they become lefs scrupulous in their

feeding, and devour the whole of it. A dis-

position to afsociate continues with them till
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they have changed their last skins, when they

usually separate, each endeavouring to provide

in the best manner for itself. At this period

they are most exposed to various enemies,

and most frequntly attacked by the Ichneu-

mon Fly. We sometimes find a few continu-

ing together to the last, when each spins a

separate web, in which it changes to chry-

salis : this usually takes place about the be-

ginning of Junes here, in a state of perfect

quietude, it remains about three weeks, when
it changes to the Moth we have already de-

scribed.

ESSAY XXII.

On the Element*.

W E can never think of the cements with-

out reflecting upon the number of distinct

uses which are consolidated in the same sub-

stance. The Air supplies the lungs, supports

fire, conveys sound, reflects light, diffuses

smells, gives rain, wafts ships, bears up birds.

Water, beside maintaining its own inhabitants,

is the universal nourisher of plants, and

through them of terrestrial animals ; is the

basis of their juices and fluids ; dilutes their
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food, quenches their thirst, floats their bur-

thens. Fire warms, difsolves, enlightens ; is

the great promoter of vegetation and life, it

not necefsary to the support of both.

We might enlarge, to almost any length we

pleased, upon each of these uses ; but it ap-

pears to me almost sufficient to state them.

AIR

Is efsentialiy different from earth. There

appears to be no necefsity for an atmosphere's

investing our globe ; (the moon has none :)

yet it does invest it ; and we see how many,

how various, and how important are the pur-

poses which it answers to every order of

animated, not to say of organized, beings,

which are placed upon the terrestrial surface.

I think that every one of these uses will be

undcrsood upon the first mention of them,

except it be that of reflecting light, which

may be explained thus. If I had the power

of seeing only by means of rays coming directly

from the sun, whenever I turned my back

upon the luminary, I should find myself in

darknefs. If I had the power of seeing by

reflected light, yet by means only of light

reflected from solid mafses, these mafses

would shine, indeed, and glisten, but it
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would be in the dark. The hemisphere, the

sky, the world, could only be illuminated,

as it is illuminated, by the light of the sun

being from all sides, and in every direction,

reflected to the eye, by particles, as numerous,

as thickly scattered, and as widely diffused,

as are those of the air.

Another general quality of the atmosphere

is, the power of evaporating fluids. The ad-

justment of this quality to our use is seen in

its action upon the sea. In the sea, water and

salt are mixed together most intimately ; yet

the atmosphere raises the water, and leaves

the salt. Pure and fresh as drops of rain de-

scend, they are collected from brine. If

evaporation be solution, (which seems to be

probable,) then the air difsolves the water and

not the salt. Upon whatever it be founded,

the distinction is critical ; so much so, that

when we attempt to imitate the procefs by

art, we must regulate our distillation with

great care and nicety, or, together with the

water, we get the bitternefs, or, at least, the

distastefulnefs of the marine substance : and,

after all, it is owing to this original elective

power in the air, that we can effect the
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separation which we wish, by any art or

means whatever.

Br evaporation, water is carried up into

the air; by the converse of evaporation it falls

down upon the earth. And how does it

fall ? Not by the clouds being all at once re-

converted into water, and descending like

a sheet ; not in rushing down in columns from

a spout ; but in moderate drops, as from a

cullender. Our watering-pots are made to

imitate showers of rain. Yet, a priori, I

should have thought either of the two former

methods more likely to have taken place than

the last.

By respiration, flame, putrefaction, air is

rendered unfit for the support of animal life.

By the constant operation of these corrupting

principles, the whole atmosphere, if there

were no restoring causes, would come at

length to be deprived of its necefsary degree

of purity. Some of these causes seem to have

been discovered ; and their efficacy ascertained

by experiment. And so far as the discovery has

proceeded, it opens to us a beautiful and a

wonderful economy. Vegetation proves to

be one of them. A sprig of mint, corked up
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with a small portion of foul air placed in the

light, renders it again capable of supporting

life or flame. Here therefore is a constant

circulation of benefits maintained between the

two great provinces of organized nature. The

plant purifies what the animal had poisoned

:

in return, the contaminated air is more than

ordinarily nutritious to the plant. Agitation

with water turns out to be another of these

restoratives. The foulest air, shaken in a bottle

with water for a sufficient length of time, re-

covers a great degree of its purity. Here

then again, allowing for the scale upon which

Nature works, we see the salutary effects of

storms and tempests. The yesty waves, which

confound the heaven and the sea, are doing

the very thing which is done in the bottle.

Nothing can be of greater importance to the

living creation, than the salubrity of their at-

mosphere. It ought to reconcile us, therefore,

to these agitations of the elements, of which

we sometimes deplore the consequences, to

know, that they tend powerfully to restore to

the air that purity, which so many causes are

constantly impairing.

WATER.

What ought not a little to be be admired,
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in water, are those negative qualities which

constitute its purity. Had it been vinous, or

oleaginous, or acid ; had the sea been filled,

or the rivers flowed, with wine or milk; fish,

constituted as they are, must have died; plants,

constituted as they are, would have withered ;

the lives of animals, which feed upon plants,

must have perished. Its very insipidity, which

is one of those negative qualities, renders it

the best of all menstrua. Having no taste of

its own, it becomes the sincere vehicle of

every other. Had there been a taste in water,

be it what it might, it wTould have infected

every thing we ate or drank, with an impor-

tunate repetition of the same flavour.

Another thing in this element, not lefs to

be admired, is the constant round which it

travels ; and by which, without suffering

either adulteration or waste, it is continually

offering itself to the wants of the habitable

globe. From the sea are exhaled those

vapours which form the clouds. These clouds

descend in showers, which, penetrating into

the crevices of the hi' is, supply springs. Which

springs flow in little streams into the valleys ;

and, there uniting, become rivers. Which

rivers, in return, feed the ocean. So there is



GEORGICAL ESSAYS. 377

an incefsant circulation of the same fluid; and

not one drop probably more or lefs now, than

there was at the creation. A particle of water

takes its departure from the surface of the sea,

in order to fulfil certain important offices to

the earth ; and, having executed the service

which was afsigued to it, returns to the bosom

which it left.

Some have thought that we have too much

water upon the globe ; the sea occupying

above three quarters of its whole surface.

But the expanse of ocean, immense as it is,

may be no more than sufficient to fertilize

the earth. Or, independently of this reason,

I know not why the sea may not have as

good a right to its place as the land. It may
proportionably support as many inhabitants

;

minister to as large an aggregate of enjoy-

ment. The land only affords a habitable sur-

face j the sea is habitable to a great depth.

FIRE.

Of fire, we know that it difsolves. The

only idea probably which this term raises in

the reader's mind was, that of fire melting

rnetals, resins, and some other substances,

fluxing ores, running glafs, and afsisting us-

Volume V. B b
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in many of our operations, chymical or culinary.

Now these are only uses of an occasional

kind, and give us a very imperfect notion of

what fire does for us. The grand importance

of this difsolving power, the great office in-

deed of fire in the economy of nature, is keep-

ing things in a state of solution, that is to say,

in a state of fluidity. Were it not for the

presence of heat, or of a certain degree of it,

all fluids would be frozen. The ocean itself

would be a quarry of ice : universal nature

stiff and dead.

We see, therefore, that the elements bear,

not only a strict relation to the constitution

of organ'zec boa , but a relation to each

other. Water could not perform its office to

the earth without air ; nor exist, as water,

without fire.

Of light, (whether we regard it as of the

same substance with fire, or as a different

substance,) it is altogether superfluous to ex-

patiate upon the use. No man disputes it.

The observations, therefore, which I shall

offer, respect that little which we seem to

know of its constitution.
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Light pafses from the sun to the earth in

eleven minutes ; a distance, which it would
take a cannon ball twenty-five years, in going
over. Nothing more need be said to show the
velocity of light. Urged by such a velocity,

with what force must its particles drive against,
I will not say the eye, the tenclerest of animal
substances, but every substance, animate or
inanimate, which stands in its way ? it might
seem to be a force sufficient to shatter to atoms
the hardest bodies.

How then is this effect, the consequence
of such prodigious velocity, guarded against ?

By a proportionable minutenefs of the par-
ticles of which light is composed. It is im-
pofsible for the human mind to imagine to
itself any thing so small as a particle of light.

But this extreme exility, though difficult to
conceive, it is easy to prove. A drop of tal-

low expended in the wick of a farthing can-
dle, shall shed forth rays sufficient to fill a
hemisphere of a mile diameter, and to fill it

so full of these rays, that an aperture not
larger than the pupil of an eye, wherever it

be placed within the hemisphere, shall be
sute to receive some of them. What floods
of light are continually poured from the sun

4 Bb 2
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we cannot estimate ; but the immensity of

the sphere which is filled with its particles,

even if it reached no further than the orbit of

the eaith, we can in some sort compute :

and we have reason to believe, that, through-

out this whole region, the particles of light

lie, in latitude at least, near to one another.

The spifsitudc of the sun's rays at the earth

is such, that the number which falls upon

a burning giafs of an inch diameter, is suf-

ficient, when concentrated, to set wTood on

fire.

The tenuity and the velocity of particles of

light, as ascertained by separate observations,

may be said to be proportioned to each other:

both surpafsing our utmost stretch of com-

prehension ; but proportioned. And it is

this proportion alone, which converts a tre-

mendous element into a welcome vifitor.

It has been observed to me by a learned

friend, that, if light had been made by a

common artist, it would have been of one

ur.iform colour: whereas, by its present com-

petition, we have that variety of colours,

which is of such infinite use to us for the dis-

tinguishing of objects ; which adds so much to
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the beauty of the earth, and augments the stock

of our innocent pleasures.

With which may be joined another reflec-

tion, viz. that, considering light as com-

pounded of rays of seven different colours,

(of which there can be no doubt, because it

can be resolved into these rays by simply

pafsing it through a prism,) the constituent

parts must be well mixed and blended to-

gether, to produce a fluid, so clear and colour-

lefs, as a beam of light is, when received

from the sun.

ESSAY XXIII.

On the Management of 2uickwood Hedges.

JL he white-thorn has evidently been de*

signed by nature as the best for making

fences; not only to confine cactle within

proper bounds, but for promoting warmth and

protection to the fruits of the earth. It is

particularly hardy in its own nature ; it will

force its way even in woods, and will b^ar

Bb r>
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transplanting at an advanced age. It is easily-

propagated for use by sowing its berries, and

even the fibres of its roots will vegetate when

cut into short lengths, and planted in the

ground by the nursery-man. Whenever
nature has designed any of her productions to

be more than ordinarily useful to man, she

has caused them to be more abundant, and to

be more easily increased.

Although the white-thorn is easily propa-

gated, is quick in its growth, and is an hardy

plant, yet it requires the watchful care of the

husbandman to keep it in order, and within

due bounds. When it is suffered to run v

in hedge-rows without frequent pruning, it

11 readily ascend to its Usual height as a

tree. It will form strong stems, and the

spreading branches of I I soon c

hang and destroy the lower shoots near the

ground, on which Is the strength and

usefulnefs of a he j ^re both are a

red.

These lower, and certainly most useful

iches of the white-thorn in hedjres, are

too often destroyed bv i :ous

practice of many farmers in enibankjng the
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produce of ditches, from time to time, against

the stems of the quickwood, under the vulgar,

yet mistaken notion, of keeping it warm. As

often as time moulders down these high em-

bankments, the mischief is discovered, and

the hedge is seen entirely open at the bottom.

This inconvenience might in a great measure

be obviated, if the produce of the ditch, as

often as it required to be cleared out, was

thrown out on the side opposite to the hedge.

This .produce might be carted off at leisure,

and compost heaps formed with it, intermixed

with lime. After a year's incorporation, and

being properly turned over during the time,

these compost heaps would become an ex-

cellent top-drefsing for meadow and pasture

land,
h

and amply reward the farmer for his

labour.

The common method ofrenewing or cutting

quickwood hedges, which is often performed

by ignorant and injudicious workmen, is

either by heading them down within three

feet, or three feet and a half, from the

ground ; or by what is called laying, or

splashing them. The first method is called,

in many places, buck-heading ; but it pro-

duces such an abundance of shoots from the

Bb4
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top, that the lower branches are soon over-

hung, and consequently are destroyed. The

other method of laying, or splashing hedges,

is done by cutting down some of the upright

stems of the quickwood in the rows to about

the same height as in buck-heading, and

leaving them at the distance of about two

feet from each other, to serve as stakes. Most

of the intermediate stems are then gashed half

through near the bottom, somewhat reduced

in the top, bent down, and wound among the

stakes. The hedge thus laid, or splashed, is

wattled at the top, and with the usual em-

bankment from the adjoining ditch, is consi-

dered as completely renewed.

In the neighbourhood of Lincoln, and more

particularly about South Carlton, the farmers

vie with each other in the neat management

and usefulnefs Oi their quickwood hedges.

But to effect th :

s, they pursue a different and

more judicious plan. They not only make
them an exceedingly strong, and in many in-

stances almost an impenetrable fence, but also

highly productive of fuel. Although they Jay

or splash their hedges, yet they do not embank
against the roots of the quickwood, but csrt

-off the produce of their ditches, as often as it
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becomes necefsary to clear, and keep them

open. They leave no upright stems in the

rows to serve as stakes, but place common
ones at the distance of a foot or eighteen

inches from the rows. They then select as

many of the slenderest stems in the rows, as,

when gashed half through near the bottom,

will lay down in a leaning direction, and in-

terweave them with the stakes. All the rest

of the upright stems are cut down within six

or eight inches of the bottom, and the hedge

wattled on the-top.

The whole row of quickwood being thus

freed from all impediments in its growth, will

make strong and vigorous shoots, and in the

course of seven or eight years will want re-

newing in the same manner, producing a great

quantity of fuel at each cutting, equal to the

expense of the labour. It will be necefsary

to give the hedge thus laid, or splashed, some

defence, by means of hurdles, or sheep bars,

for the first year or two, against the injuries of

sheep and cattle ; more particularly in meadow
and pasture grounds, or in average-time in

corn-fields. The hedges thus managed look

particularly handsome, and become so thick

at the bottom, that an open place is rarely to

be met with.
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ESSAY XXIV.

On Tit/us.

/\S the succefs and improvement of agri-

culture is what every individual is greatly in-

terested in, it is natural for all to wish to see

every impediment to such improvement en-

tirely removed out of the way. The present

mode of paying tithes in kind, is, perhaps,

the greatest obstacle that stands in the way

of improvement. I do not mean here to

inquire into the equity or legality of the par-

son's right to tithes, nor to accuse him of

being avaricious or rapacious, as has been

too often done ; nor would I wi^h to excuse

the occupier offends, in a rapts to de-

prive the parson of what is acknowledged to

be his legal dues. To the first I .vould re-

commend a becoming moderation : to the

latter, integrity and punctuality becoming an

honest man. By a due observation of these,

p?ace and unanimity would take place of

that unchristian rancour ana uncharitable
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heat and rage, that reflects so much discredit on

the parson and parishioners of some parishes ;

both being in the wrong, and both sufferers.

Let us take it for granted then, or rather

]et us allow, that the parson has a right to

tithes in kind. We must not then call this

an unjust appointment ; but we may venture

to say it is a very imprudent one. It is an

imprudent one, because it has a direct ten-

dency to discourage, and prevent all attempts

to improve, where any extraordinary expense

may be necefsary, and the succefs uncertain.

Every one knows certainty in things untried,

is to be acquired only by experiment. Ex-

periments cannot be made without trouble

and expense, and too often the experimentor

is disappointed, to his lofs and vexation. But

what adds to his misfortune and concern is,

that although by his experiment he has lost,

perhaps, to the amount of five pounds an

acre, the amount of his produce, when set up

in the field, is worth ten pounds an acre, and

consequently by the present mode, the tithes

amounts to one pound an acre, which before

was only two shillings.

In this case, the parson is really benefited
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to the amount of eighteen shillings, out of the

five pounds the farmer has totally lost. This

is not only a pofsible case, but what much

too frequently happens, though perhaps in

different proportions. A farmer, therefore,

who may have a strong propensity to advance

the culture and improvement of his land, by

more expensive manures and methods of cul-

tivation, is forcibly intimidated, by the great

additional lofs he sustains, if his experiments

prove unsuccefsful, by so great a part being

taken from him and given to the parson. It

is extremely hard indeed, that the well-meant

endeavours which injures one man, should

in part be applied to enrich another.

This, in my opinion, is a national evil of so

great importance, as to be worthy the con-

sideration of the legislature. To recommend
any measure that might lefsen the interest of

the clergy, would be unjust ; but if a mode
could be hit upon, that would not suffer their

interest to be diminished, and at the same

time would secure to the person who might

endeavour at improvement, the fruits and

just reward of his labour, I should hope no

candid, no fair man would object to it.
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Let us inquire then if any such mode is

practicable, and what such mode is. I clearly

apprehend it may be easily effected, as thus ;

let the parson of each parish make out an

account of the amount of the tithes received

for twenty, or a competent number of years

past, and from thence calculate the average

amount, and let that sum, or any other bene-

ficial sum, be an established modus for all future

times. This would at once ascertain the

parson's right, without diminishing his in-

terest ; leave the occupier of lands at libertv

to pursue any schemes of management he

might approve, free from apprehensions of

being accountable to the parson for the same;

and, finally, remove every foundation of that

misunderstanding and ill-will, which too ge-

nerally prevails in many parishes ; not only

to the vexation and discredit, but also to the

mutual lofs of the minister and his parish-

ioners.

It may pofsibly be objected, that this would

not be doing the clergy justice, because it

would deprive them of the chance they now
have of their tithes being increased. To this

I answer, if it deprives them of a chance of

increasing their tithes, it secures them also
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against a pofsibility of their being diminished.

It may be still said, the chance of its in-

creasing, is greater than that of its being

diminished. I answer, I hope it is; but cer-

tainly there is no injustice in the legislature's

ascertaining a fixed sum, equal, or superior,

to the average sum aforementioned, to be paid

them in lieu of all tithes whatever, especially

n the general interest of the public

plainly seems to require it.

A tenth of the produce, though it is the

clergyman's legal right, may, in many cases,

be ur ; ust. For where a grower of any com-

modity means well, and may take a great

deal of trouble, and lay out a considerable

sum of money with a view to make improve-

ments ; if he should happen to be mistaken,

which is often the case, and sustain a great

lofs by hi^ experiment, would it not be

cruelly unjust, to aggravate that lofs, by pay-

ing one-tenth of the produce for tithes, which

Wocrki add greatly to the lofs already sus-

t ed.

Madder, when succefsfully cultivated, i?.

I be'ieve, an advan ; .recus crop; but I will

venture to say, that many who have attempted
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to raise it, have been sufferers thereby. In-

deed all experiments and new practices are

precarious and uncertain, as to their succefs;

they all require some, often a great deal, of

labour, trouble, and expense ; if they turn

out advantageously, it is well for the cxpe-

rimentor, and will finally be so for the public.

If, on the other hand, he is unsuccefsful, is not

his misfortune sufficiently great, without sub-

jecting him to the payment of a tenth part

of a produce which may not even equal the

expense of procuring it. If this is not repugnant

to, and inconsistent with natural justice, and our

plainest conception of the nature, reason, and

litnefs of things, then I have no proper idea

of equity.

The present mode of payment is highly im-

politic. Every individual, from the highest

to the lowest, is materially interested in the

improvement of agriculture. Improvement

increases the quantity of produce, makes it

plentier, and consequently cheaper ; at the

same time, it raises the value of land, and

encourages exportation. Would any one then,

who is a friend to his country, adopt a mea-

sure, and wish to continue it, which has a

direct and obvious tendency to prevent, de-
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stroy, and counteract every attempt at improve-

ment, the succefs of which is attended with

so much good to the public. Let us not then

accuse the farmer of unreasonablenefs, per-

versenefs, and obstinacy, for adhering to the

cultivation of articles, the advantage of which

his own experience has rendered certain ; his

refusing to adopt new articles, where the

whole expense and risk, are to be his own,

and no certain benefit to be reaped but by the

parson, surely is more deserving of applause

than of censure.

The true state of the case then is, that the

clergy have an undoubted legal right to a

tenth part of the produce, and that the farmer

cannot omit or neglect to set out the same,

without a manifest breach of the law; that

though they have a legal right, that right is

often repugnant to natural justice, and the

reason and fitnefs of things ; and too fre-

quently operates to the manifest lofs and in-

jury of the public, in preventing useful and

necefsary attempts to improvement. A mea-

sure, therefore, that would secure to the clergy

their rights, even to a fuller or more beneficial

extent than they have ever enjoyed, and at

the same time remove such formidable ob-
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stacles to improvement, would be a very de-

sirable measure.

I cannot tell the reason, but in ail the con-

versations I have had with the clergy, I find

them averse to any compromise in regard to

the abolition of tithes. A refusal so ill-

grounded, and so obstinately persisted in,

should be treated as it ought to be. Let

Parliament fix the terms, and compel the ac-

quiescence of the church. For a general good,

a gentleman is compelled to sell part of his

freehold land, though much against his w ill,

for the formation of a canal or a turnpike-

road ; and how much more reasonable is it

to expect parliamentary interference in a case

that comprehends the morality, as well as the

policy of the public.

That a rigorous exaction of tithes in kind

has, in numerous instances, proved highly pre-

judicial to religion, no one in his senses can

deny, but why those men who live by the

altar should so resolutely resist a compromise,

that in the end would strengthen the union

that ought ever to subsist between the clergy-

man and his parishioners, is a thing that, in

my opinion, cannot well be defended.

Volume V. Cc
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ESSAY XXV.

On Population.

A counts. "J with a million of inhabitants

that are strong and laborious, and also well

inclined, being usefully employed, must in-

crease fast in riches ; a like number being

added to them of the same abilities, and

equally well employed, would doubly in-

crease their strength, their security, and riches;

but alike number being added, who might be

quite destitute of their virtues, would be so

far from increasing their riches and power,

that they would in time render them impotent,

poor, and wretched. So that numbers in-

creasing may be a blefsing or a curse, ac-

cording as their powers are applied and di-

rected; what is ascribed to population, of

right belongs to industrious labour, care, and

frugality. In the first case, their powers are

united, and their riches and strength increase

in proportion to the increase of numbers ; in

the latter, their powers act in a contrary di-
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rection, and if equal, the last comers would de-

stroy and annihilate the prosperity and hap-

pinefs of the former.

This appears in a stronger light in the gra-

dation of growing communities, who in then-

infancy are bound by the strongest ties of ne-

cefsity, to exert themselves unceasingly in the

exercise of the virtues above-mentioned, for

their existence absolutely depends upon it;

this makes them flourishing and prosperous,

and their increase in number is owins: to the

&ame cause. Thus by indefatigable and pru-

dent frugality, they keep in a fast growing

state, until they become a great, a rich, and a

powerful people. At length, intoxicated with

enjoyment, and forgetting by what means

they became what they are, ease, indolence,

and difsipation pofsefs themselves of the va-

cant places from whence industry, labour, and

frugality were banished ; and the numbers on

which they place their security, being mis-

employed, only serve to hasten them on to a

state of poverty, misery, and sorrow.

Suppose a nation like Great Britain, had

raised itself by industrious labour, perscvermg

frugality and fortitude, to such a pitch of glory

Cc 2
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as to become respectable and formidable in

the eyes of the world ; blest with a fertile

soil, a temperate climate, an industrious, inge-

nious, and brave people, well versed in agri-

culture, arts, and commerce, and sufficiently

populous for every purpose ; protected and

defended by a numerous fleet, in the enjoy-

ment of that native plenty our island does, or

would produce to render us independent, and

consummately happy. I say would one ima-

gine that it was pofsible in the nature of

things for a nation so distinguished, so emi-

nently blest, ever to become weak, poor, de-

fencelefs and miserable ? yet such sad events

may happen. Though our number of people

should decrease, we shall not suffer so much,

iior feel the erfec:^ of depopulation so soon, as

we shall the abuse and misapplication of

those that remain. An indolent, and unem-
ployed person, is a real political evil, and the

state suffers by him just oO much as he con-

sul* js; -very person who is not employed

about something, that is in some way or

other useful 01 profitable, is in this sense an

idle person* and the state is daily impoverish-

ing by His means. To pursue this obser-

vation through all the degrees and employ-

ments of men, would be running a great length
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indeed ; but without being particular, it is

easy to see the unprofitable members of society

in this kingdom, are out of all proportion

greater than those upon whose labour, dili-

gence, and industry they depend for bread;

the natural and inevitable consequences of

which are, an increase in the price of labour,

a scarcity of necefsary commodities, and con-

sequently an increase of price in them ; lofs of

trade abroad, scarcity of money at home, no-

minal instead of real property; and the goods

that filled the warehouses are now compendi-

ously stowed away in account-books, never to

be replaced, unlefs industry, frugality, and

good economy, shall enable the debtors to

wipe out their scores with honour. Thus an

astonishing trade, that has long worn the face

of prosperity and accumulated riches, stag-

nates, and at length expires in a long arrange-

ment of figures ; which, at the approach of

time, with an hour-glafs in one hand, and a

moistened spungc in the other, vanishes away

like a rarified vapour in the air.

But let us turn our eyes from a scene that

fills us with horror and despair, and inquire

if our condition is not still retrievable ; an4

Cc 3



398 GEORGICAL ESSAYS.

whether it is not pofsible that we may still be

a flourishing, a powerful, and a happy people.

From the above reasoning it appears clearly,

that population alone can afford us no as-

sistance, we must therefore have recourse to

some more cogent means; what these are

have been sufficiently pointed out, viz. Labour,

Diligence, Industry, and Frugality. The dif-

ficulty is, how to prevail upon a people, who
have been long accustomed to a life of idle-

nefs, extravagance, and difsipation, to over-

come its allurements, and to lead with steadi-

nefs and perseverance a life of temperance, mo-

deration, and virtue : This, indeed, is diffi-

cult, but absolutely necefsary. Custom, fa-

shion, and habit, are the sovereigns of the

world ; they fetter their vafsals with chains of

adamant, which require the utmost exertion

of human power to knock off. To trace these

baneful streams to the spring head, we shall

find they rise among the great, the rich, and

powerful; and from them are circulated

through all degrees of people, from the highest

to the lowest. But though their power is

not to be overcome, their malignant nature

may be changed by prudent measures.
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Fashion, whose power is omnipotent, is

nothing more than a servile imitation, propa-

gated from the highest to the lowest. If her

Grace chooses to give balls and expensive en-

tertainments, her Ladyship must do the same ;

next Madam, &c. &c. ; so that what was, per-

haps, fit and proper in the beginning, by its

motion downwards contracts a corroding

quality, and by degrees eats away and destroys

the substance it was intended to warm and

cherish.

As example in the great operates so uni-

versally and so powerfully throughout the

whole people, they may be said, so far, to be

the presiding fate of the nation ; by example,

they can destroy or preserve the fortune of the

people. May they, in compafsion to a sinking

people, set an example of prudent moderation,

discourage the wear and use of every thing

that is not the produce and manufacture of

Great Britain, and may the legislature second

their endeavours, by making extravagance,

pride, vice, and luxury, bear the necefsary ex-

pense of government. May the diligent and

industrious be encouraged, and countenanced,

and may the idle and indolent be marked

with infamy, and lofs of all credit and reputa-

4 C c 4
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tion. This would soon put a new and pleasing

countenance on our affairs, and restore that

peace and solid satisfaction, which nothing

but the steady and constant practice of na-

tional and political virtue, can bestow and

render permanent,

If we make gold and silver, and the goods

and wares manufactured from them, the mea-

sure of the wealth of the nation, we are infi-

nitely richer now, than we were too centuries

ago; though nothing near so much so as we

were but a few years back, witnefs the great

decrease of foreign gold among us ; and with-

out a reformation in our manner of life and

employment, we must be daily growing

poorer. Gold and silver are not the produce

of our island, they are therefore undeniable

proofs, that our foreign trade, upon the

whole, has been in our favour to the amount

of the value of the gold and silver the nation

is now pofsest of. We are still blest with

equal powers and abilities, as when these

riches were acquired ; and the practice of the

tame discreet and prudent measures, will in-

fallibly produce the same accumulation of

wealth. But we must be careful to distin-

guish between a foreign and an inland trade.
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it is by the first only our national wealth is

increased. If the balance of that trade should

in any year be ten millions, the nation would

be actually ten millions richer than it was be-

fore ; whereas, were the returns of an inland

trade a thousand times that sum, the national

riches would not be increased one shilling.

Inland trade may be very useful and conve-

nient, to circulate and divide our money

among one another, for the common use and

benefit of all; but, I am persuaded, upon a

full examination it would appear, that many

great undertakings, that employ great numbers

of people, though it may be thought a blefsing

to the people employed, and a mark of good-

nefs in the employer, yet eventually it may

prove a very great lofs and injury to the pub-

lic, and, polsibly in the end, detrimental

to themselves. Let us illustrate this by an

exam ole.

Let us suppose a gentleman, near some ma-

nuracturing town, has a mind to inclose fitly

acres of land for a garden and pleasure-ground,

but finds he cannot get the number of work-

men he desires to carry on the work, unlets he

will advance their usual wages, which is ten

shillings a week ; he therefore gives notice
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that he will give eleven. At the same time

trade happens to be brisk, and the manufac-

turers in the neighbourhood have large orders

for exportation ; however, seduced by higher

wages, a hundred of their workmen desert

them, and go to the gentleman, by which

means they lose the sale of so much goods,

as those men would have manufactured.

Suppose their employment continues one year,

the advantage to the workmen would amount

to five pounds a week, or £ 260. in the year,

which would certainly be deemed a very for-

tunate circumstance for them : But as this

does not bring one penny into the nation, let

us see then what it prevents the nation from

receiving. The wages of a hundred men at

ten shillings a week, would in one year

amount to £ 2600. If they had continued

with their former master, that is the sum they

would have received; their masters the same

of the merchants, and they again of the foreign

customer; besides the manufacturers profit,

the merchants profit, the labour of all other

necefsarv workmen, and the materials of

which the said goods would have been made,

amounting together to a very large sum. A
real lofs to such an amount the national stock

would sustain by this transaction, though k



GEORGICAL ESSAYS. 40$

wears the pleasing countenance of benignity,

and, indeed, by no means proves any harm

was designed, though it most certainly ope-

rates in this manner.

As opulence, and consequently luxury and

elegance, spread and extend, we find works

of advantage sacrificed to those of pride and

ostentation ; and that labour, diligence, and in-

dustry, which, if properly employed, would

enrich the country, are now prostituted in,

raising monuments of folly and pernicious

vanity. I would wish to be understood.

Elegance and gentility have nothing criminal

in their nature, when prudently timed, pro-

perly proportioned, and enjoyed with modera-

tion and discretion ; but whenever the taste

and manners of a people become so exqui-

sitely refined and extended, that so many la-

bouring industrious people are therein em,,

ployed, that the remaining number are not

equal to works of use, and, indeed, real ne-

cefsity, there cannot be a clearer proof of a

fast declining state, nor a measure devised that

would sooner effect its ruin.

All pofsible care then should be taken to

.encourage and promote our foreign trade ; that
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should have a preference to every thing ; in-

land trade and domestic luxury should never

be suffered to stand in competition with it.

"We saw just now a hundred men buoyed up

with false happinefs for a year, who by that

short advantage lost the foreign demand, and

are now destitute of employment, and of

course wretched. The promoters, therefore, of

elegance and refinement, are, sometimes, un-

designedly the underminers and destroyers of

the only foundation, upon which the glo-

rious fabric of national riches and permanent

happinefs can stand or be supported.

Let every one then who is ambitious of

rendering service and duration to his country's

happinefs, not only use his endeavour to pro-

mote and incourage industry among the

people, but that sort of industry that will

infallibly secure to them permanent riches

and prosperity.
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ESSAY XXVI.

On Large and Small Farms.

J_ Hisisa subject ofgreat national importance,

and deserves a serious discufsion. Suppose a

gentleman pofsefsed of an estate of 10001. a

year, and that it consists of 4000 acres of

land, all in the occupation of one opulent

tenant, who pays his rent very punctually.

This undoubtedly is a very agreeable circum-

stance, as the landlord has a certain depend-

ance upon receiving dOOI. twice a year. But

this mode hardly allows of a pofsibility of

advancing the value of his estate and of

advancing his rent. At best, there are many

chances that it .alls, to one that it advances.

Suppose the tenant by misfortune, or by pro-

fusion, or misconduct of any sort, should b^

obliged to quit his farm, very few tenants

would be found who would be equal to such

an undertaking. It is much but the misfor-

tune of the former tenant would be ascribed

to his paying too high a rent, and from thence

an apparent powerful argument would be

used to lower the same, to enable the next
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tenant to pay his rent and live. It is most

likely this would be the case, as there would

be few competitors. In an estate of 4000

acres, it is much but there would be many
hundreds, which from their situation, and

present circumstance, would not be worth

more than a shilling or eighteen-pence an

acre ; perhaps are considered as absolute

waste, being over-run with furze, fern, and

broom 3 and serve no other purpose, but for

a few sheep or young cattle to run upon

during the summer months. A farmer who
rents the whole, has neither leisure nor incli-

nation to attend to the improvement of them:

they are considered in his rent as nothing,

and therefore all he gets from them is so

much clear gain. I do not mean to reproach

him for not improving such lands ; I know it

is neither for his interest, nor in his power to

do it. His businefs is to make the most of

those which are already under cultivation,

those that are near his barton and farm-yard,

which he can manure at little expense of

carriage, and perform the whole businefs with

the same proportionable case. For where

lands lie remote, as suppose at three or four

miles distance from the farmer's habitation y

the whole of the husbandry businefs is at-
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tended with a vast deal more expense, from
the ploughing until the corn is got into the

barn, than from such lands which lie near,

or contiguous to it : besides, the advantages

which daily accrue, by being constantly under
the farmer's eye. Therefore, 10001. a-year

for such an estate so circumstanced, would
probably be as much as a tenant could afford

to pay.

Now let us consider this in a different

way ; instead of being in the occupation of
one man, let us suppose it divided into ten,

or which is perhaps better, into twenty farms

;

with a proper house and out-buildings to

each. Each farm then, upon an average,

would consist of 200 acres of land ; upon the

most convenient part of which the farm-house

and out-buildings should be erected. The
land o,f each farm should lie as well toaether

as pofsible, yet should be so divided, that all

the good land should not fall to one tenant's

lot, and all the bad to another. Supposing
the rent to continue the same, and being thus

divided, the farms would probably run from
forty to sixty pounds a-year, consequently
would be inhabited by those, who might be
called middling farmers, whose circumstances
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oblige them to be industrious •, and, therefore,

themselves and families would probably do

the greatest part of the work.

Supposing the estate to be equally divided ;

then each tenant would occupy two hundred

acres, and as each of them would live upon

some part of his farm, each farm would have

an equal chance of being properly cultivated

and manured. Let us suppose one of these

farms, out of the two hundred acres, contain

one hundred and twenty that is properly

arable land ; and that the farmer should adopt

the following course, as the most eligible, viz.

to plough only forty acres each year, letting

the other eighty acres be two years in arti-

ficial grafs. In that case four horses would

be sufficient to do the work o^ his farm. The

farm then would be thus divided, eighty acres

of meadow and pasture, forty acres of c

and eighty acres ot artificial grafses Ir in

procefs of time he finds his land will bear v..

tillage, he may then keep six horses, and <

then have pasture sufficient to keep some

scores of sheep, and to rear a pretty n;

young cattle, which of course he must fodder

in his yard in the winter. He should like-

wise procure two or three good sows, and rear
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a score of hogs. His horses, cow cattle, and

hogs, would together make a large quantity

of dung, which being properly disposed upon

his farm, would, with due culture, very soon

improve the value of the same, to at least

double what it was in its former condition :

there is no mystery in this, the fact is self-

evident. In the first case, a vast quantity of

land lies rough and neglected ; in the second,

the farmer's situation is such, that he can cul-

tivate and manure every acre, with great con-

venience and little comparative expense ; and

his interest strongly inclines him to it.

I, therefore, am clearly of opinion, that an

estate circumstanced as above, though it may

be worth no more than 10001. per annum, if

let to one tenant, would if divided and let to

from ten to twenty tenants, be worth at least

15001. per annum, and might certainly be

made so much of without the least difficulty.

An advance of 5001. per annum would cer-

tainly be worth the owner's consideration and

attention. But there are other motives, be-

sides those of self-interest, which plead strongly

in behalf of dividing large estates, into farms

of a moderate size ; the absolutely necefsary

circumstance of peopling a country is greatly

Volume V. D d
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promoted thereby, and, therefore, as politically

necefsary as any one thing I know. This

consideration is most shamefully neglected,

even to such a degree, that if it was not for

itinerant Irish and Welsh, at hay-making and

harvest, many parts of the kingdom could not

get in their crops in good season; indeed,

notwithstanding all this adventitious aid,

unlefs the harvest is remarkably fine, many

people suffer great lofs for want of more help.

It is a striking melancholy truth, that the

number of our industrious, labouring people

are daily decreasing, at the same time, the

lazy, the indolent, and unworking, are daily

increasing. The natural and unavoidable

consequence of which is, an increase of the

price of labour, an increase of the price of

commodities of all. kinds * and finally, the lofs

of our foreign trade, the only pofsible means
of increasing the wealth of a people. For
where the price of labour is high, let it be
•wing to whatever cause you please, the price

of commodities must be high in proportion

thereto. If an Englishman must pay four or

six times as much, for manufacturing a piece

of linen or woollen cloth, as a French manu-
facturer does, it is absolutely impofsible for an.

English merchant to sell at anv market in the
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universe, where the French merchant is his

rival. Should any man be the owner of a

million of acres, without hands to cultivate

them, and people to take off the produce, he

would be neither the better nor richer for his

extensive pofsefsions. And yet the prevailing

taste is to add one farm to another, until many
centre in one tenant. Bv which means one

man is aggrandized, to the impoverishing, and

sometimes to the ruin of perhaps twenty in-

dustrious families.

The middling and low clafs of farmers are

the most industrious, pains-taking people in

the kingdom ; they and their whole families

toil incefsantly, and may be literally and truly

said not only to earn their own bread by the

sweat of their brows, but to provide bread and

meat too for millions besides. Instead, there-

fore, of demolishing small farm-houses, and

erasing cottages, an evil practice proceeding

from the most erroneous principles, let us be

daily increasing their number, and be giving

all pofsible encouragement to so honest, so

worthy, and so industrious a set of people ;

whose well being, and comfortable abode and

residence, should be studied and encouraged

by every land-owner who wishes well to bis

Dd 2
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own interest, and the plenty, safety, and wel-

fare of his country.

I am well aware it will be objected, the

heavy expense that must necefsarily attend

the building of so many farm-houses, and

other necefsary buildings ; but this objection

is founded in error. All that is necefsary, is

usefulnefs and convenience, all beyond these

is superfluous expense, and should be care-

fully avoided. Beauty and elegance in a

farm-house of this clafs, are quite out of the

question. Those that think them necefsary,

I apprehend must be strangers to most of the

buildings occupied by farmers in the Western

and Northern counties. They have no idea of

a farmer, who rents from thirty to one hundred

pounds, and upwards, per annum,living within

mud walls covered with thatch ; yet it is very

true that they do, and as comfortably as any

men in the kingdom. The walls are built of

clay, or strong loam, tempered with water and

mixed with straw. They first raise a founda-

tion with rough stone, from two to three

feet high, and about two feet thick ; upon

this they lay their clay mixture, making the

wall rather thicker than the foundation. They

carry them up from twelve to sixteen or
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eighteen feet high, letting it dry by degrees

as they advance. By this means they make

their walls proof against all weather. They

are much warmer in winter, than either stone

or brick, and cooler in summer. They are

also very durable ; there are many instances, I

have been informed, of their standing above a

hundred years; I have seen many above se-

venty years old, and would, I believe, stand

as much longer, had the carpenter's work

been properly done. For a brick building to

stand so long, both materials and work must

be better than they usually are at present. A
little extra expense bestowed on the face oi

these buildings gives them a very decent look,

and yet they are very cheap if compared with

any other kind of building. The expense of

a rod of work in length, and one foot high for

workmanship, is one shilling, and for the mate-

rials the same. A farm-house forty fee t in length,

sixteen wide, and twelve high, would come to

no more for walling than eight guineas; but

suppose we recken ten, you see it is but a

trifle. Such a building would be very suffi-

cient for one of those farmers, as it would con-

tain a kitchen twenty feet by sixteen ; stair-

case six feet, and buttery behind it, and a

parlour fourteen feet by sixteen. Suppose it

2 Dd 3
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fronts the south, at the east and west ends

might be two lean-to's, or scalings, and the

same the whole length to the north, which

would afford room for a cellar, wash-house,

milk-house, and wood-house, and three very

convenient chambers. The ground-floors are

commonly earth, or lime ash, or at best, paved

with small stones ; and as their houses are all

thatched, the rafters and most of the small

timber would be easily got off the estate, so

that on this plan the necefsary buildings for

such a farm would be very moderate. An
over-grown opulent farmer may laugh at such

a dwelling for one of his brethren, though in a

much lower sphere ; but if his forefathers

were in the same businefs, it is, I believe, five

to one, but they spent the best part of their

days in some such like habitation, without

thinking they had the least reason to repine at

their lot.

But supposing the scheme of dividing such

a farm should be attended with lOOOl. ex-

traordinary expense, (which I am clear it

would not) the owner, surely, would have

abundant recompense in advancing his rent

at least 5(X)1. per annum ; besides the great

satisfaction of contributing to the population,

safety, and wrell-being of his country.
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Another very great advantage would

redound to the public, from this mode of

practice, which I have not yet touched

upon. A farmer who can occupy advantage-

ously one of these large farms, must be a

man of great property., and generally has it in

his power to keep up his corn and other pro-

duce, until it will yield a price that pleases

him: was this done only when prices were

low, perhaps it would be an advantage to the

public, as well as for his own interest. But

experience has taught us, that the avarice of

man is such, that as the commodities advance

in price, so does the thirst of gain advance in

the pofsefsor, and what should be a motive to

induce the farmer to go to market, operates in

a different way, and makes him resolve not to

sell yet ; hoping things will advance to such

a height, as every one else shudders to think

of. It is true these gentlemen dig a pit, into

which they frequently fall themselves. We
have numberlefs instances of their having

kept their corn, until it would not yield them

half what they might have sold it for before

;

and to their cost and sorrow, have sometimes

kept it until it has been three parts in

four destroyed by rats and mice. Was the lofs

solely theirs, their neighbours would feel little

3 Dd4
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regret; but unluckily whatever lofs is thus

sustained, is a lofs to the public, as so much
the lefs comes to their use.

Now matters are extremely different under

the management of the middling and little

tanner; they have not ability to hoard up and

monopolize ; their produce must come to

market in the course of the year, and gene-

rally in regular succefsion, as best suits their

conveniencv. The large and opulent farmer

adds an artificial to a real scarcity, which in-

creases the misery of the poor. The middling

and little farmers act diametrically opposite, by-

relieving such distrefs as much as lies in their

power, by their regular and well-timed sup-

plies. Were it not for them the poor might

be starved, when there is corn enough in the

opulent farmers' hands to supply the whole

people, until the next harvest might probably

make it more plentiful.

From this view of things it most evi-

dently appears, that the dividing large farms

into several smaller, is a measure that has a

direct tendency to improve the value of such

estates; to render the neighbourhood more

populous, to encourage farmers' sons, daugh-
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ters, and servants to marry, to settle and rivet

themselves, as it were, in their native coun-

tries, where their labour is absolutely neces-

sary, for the support and well-being of the

public. Gentlemen may fancy what they

please, but they will most afsuredly find in the

end, that every measure that is taken to drive

the poor labouring people from their parishes,

is a most impolitic, as well as a barbarous

practice. The industrious labouring people,

constitute the wealth of every state; without

them, millions of acres of fertile land, with its

spontaneous produce, would amount to no-

thing more than what is enjoyed by the beast

of the field. It is their labour that gives fruit-

fulnefs to the earth, and stamps a value upon

every thing, which in its natural state has no

value. If then their labour and industry are

the true source of riches, how are they to be

acquired, when they are driven out of the

country ?

The mischiefs arising from this cause are in

their infancy, yet are sufficiently striking ; and

too plainly point out that they necefsarily lead

to depopulation and ruin. Many thousands

are gone abroad; many more, both men and

women, have been driven from the country,
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and have exchanged a life of honest labour,

for a vicious one of sloth and ease. From

hence comparative consumption is greatly

increased, so is the price of labour and pro-

visions; the consequence of which is a de-

caying foreign trade, the certain forerunner of

a state of poverty and decline.

ESSAY XXVII.

On Carrots.

J- he culture of carrots is one of the most in-

teresting objects to be met with in the agri-

culture of Britain. It appears from Norden's

Surveyors Dialogue, that carrots were com-

monly cultivated in the Sandlings of Suffolk,

two hundred years ago, which is a remark-

able fact, and shows how extremely local such

practices long remain, and what ages are ne-

cefsary thoroughly to spread them. For many

years, (generally till about six or seven past)
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the principal. object in the cultivation, was

sending the carrots to London market bv sea:

but other parts of the kingdom having rivalled

them in this supply, they have of late years

been cultivated chienv for feeding horses ; and

thus they now ascertain, by the common
husbandry of a large district, that it will an-

swer well to raise carrots for the mere object

of the teams.

Not to enter very minutely into the culti-

vation, I shall note here, that the most ap-

proved method in Suffolk, is to leave a barley

stubble (which followed turnips) through the

winter, and, about Lady-day, to plough it by

a double furrow as deep as may be, and har-

row in 5 lb. of seed per acre. About Whit-

suntide they hoe for the first time, thrice in

all, at the expense of 18 s. an acre. The pro-

duce on good land, of 10s. to 15s. an acre,

400 to 500 bushels, but sometimes 800 are

gained ; on poorer soils, lefs ; even to '200

bushels. They are left in the field during

v/inter, and taken up as wanted ; by which

means, in severe winters, they suffer by the

roots rotting, unlefs well covered by snow.

In feeding, they give about eighty bushels

a week to six horses, with plenty of chaff,
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bat no corn j and, thus fed, they eat very

little hay. Some farmers, as the carrots are

not so good to Christmas as in the spring,

give forty bushels and four of oats, a week,

in the fore part of the winter ; but in the

spimg eighty, and no corn. By long expe-

rience they rind, that horses are never in such

condition as on carrots, and will, on such food,

go through all the work of the season better

than on any other in common use; fed only

with corn and hay, even with a great allow-

ance, they would not be in near such order.

I* oats and carrots are given at the same time,

tijey leave the oats and eat the carrots ; but

for horses that are rode fast, they are not

equally proper. They begin to use them be*

fbie Christmas, and continue it sometimes till

"Whitsuntide, those used in the latter part of

the season being taken up and housed, to have

the land clear for sowing barlev.

There is scarcely an article of cultivation in

any county of England, that more demands

attention than this of carrots, for it is appli-

cable to all sands, and dry friable sandy loams,

of which immense tracts are found all over

the kingdom, but this application of them is

unknown. The subject is so important, that
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I think it deserving the further attention of
here adding the notes I took in a journey

through Suffolk, the chief object ofwhich was
to ascertain the value and other circum-

stances of the crop.

Carrots Mr. Kirby has cultivated for some
years ; never lefs than four acres, and gene-

rally more. His culture is to sow them broad-

cast after clean barley or turnips, in order to

lefsen the difficulty and expense of hoeing.

He has tried them in drills fourteen inches

asunder, but they would not do, and is clear

they cannot be cultivated to advantage that

way. He approves much of the crop by way
of improving land, provided it is clean; bu£
if foul, cannot be cleaned from spear grafs

(couch) while under carrots.—He is decidedly

of opinion, that they are not an exhausting

crop ; for, supposing them to be sown on one
part of a field, and turnips on the other,-

neither part dunged, the turnips fed on the

land, and the carrots carried off, as good bar-

ley will succeed the carrots as the turnips.

But when he sows them after turnips, and
then barley, he gets too coombs an acre more
barley, than would be yielded if that crop was
to follow turnips without the carrots inter-
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vening. A)l which is, upon the who:e, very

much in favour of the culture. The expense

and produce as follow, on poor sand of 5 s.

an acre

:

£. t. d.

One ploughing, deep, 7

Seed and sowing 4 6

Hoeing 1 l

Taking up, 1 s. a load of forty bushels topped,

that is, on two hundred 5

Carting home 5

(
Rent, tjtbe, and rates 7

£. 2 y

Produce.—Two hundred bushels per acre
;

but the value used at home not ascertained.

The prime cost, at the above expense, is just

three-pence a bushel.

Of all other applications, the most advan-

tageous is that of fattening bullocks, in which

he thinks them very profitable j has given

them to his flock, an i the ewes gave much

milk; but the hirdnci: of the root made

them crones too soon, by breaking their

mouths, on which account he left off that use

of them. He kept eighteen horses a whole

winter on carrots, with the common allow-
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ance of chaff and corn, substituting the car-

rots for hay.—That winter they ate only twelve

tons of hay, whereas, in other winters, they ate

forty tons : the saving was therefore twenty-

eight tons, or above one ton and a half per

horse. The allowance of oats was two bushels

per horse per week. They were constantly

worked, and never were in so good order.

»

The carrot husbandry of the Sandlings,

(Suffolk) as they are termed, that is, the

triangle of country formed by the three points

of Woodbridge, Bawdsey-cliff, and Orford,

I had been solicitous to gain a thorough

knowledge of; the great importance of which

I had first learned many years ago in this

country : in my various tours through dif-

ferent parts of the kingdom, I had collected

much information concerning them ; but un-

fortunately opinions were so various as to the

value of the crop, that the question remained

undecided. About Woodbridge, they have

been in the habit of selling the greatest part

of their crops to the London markets, from

which it has been conjectured, that the profit

of the culture resulted not from the use of them

in feeding their horses, but from the »ale alone.

Another point in dispute also arose concern-
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ing even that application : it has been con-

tended that the utility is only when used in

small quantities for the health, but not for the

entire support of a team. These points are

all of considerable importance ; for it is in

vain to recommend a great extension of the

culture, if we cannot ascertain, beyond a

shadow of doubt, the value of the crop when

it is produced. In conversation on the sub-

ject, I had often quoted the practice of the

Sandling farmers, but had of late been more

than once afsured that I had mistaken the

matter ; for those farmers, so far from trusting

to carrots as an entire substitute for corn,

were in the constant practice of giving oats

at the same time. In all such disquisitions,

I never, in one moment of my life, had any

other object than that of ascertaining the truth:

and, therefore, my only regret was, that of

having viewed the country without sufficient

attention ; the moment was now come when

I could repair that error, and, by a more

minute examination, satisfy myself on a point

so interesting to the national agriculture.

The first place we came to in this excur-

sion, was Sutton, on the farm of Mr. Gerrard,

where we received the following information:
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that they ploughed for them but once, which

was a double furrow as deep as pofsible; but

Mr. Gerrard put them in on one very deep

furrow, the plough drawn by three stout horses.

They sow five pounds of seed per acre about

Lady-day. Begin to hoe at Whitsuntide

;

three hoeings in all, at from 15 s. to 18s. an

acre. Ten loads (each 40 bushels topped

clean) an acre upon good land, a middling

crop; but upon walk-land (poor sheep-walks

ploughed up) lefs. I was afsurcd, by the

workmen that hoed them, that Air. Gerrard

had once twenty loads an acre. I viewed his

field this year of ten acres, which the hoers

guefsed at six or seven loads ; they appeared

to the eye to be about half a full crop. Last

year Mr. Gerrard had seventeen acres which

produced nine loads an acre ; he sold an

hundred loads clean roots to London, con-

sequently he had fifty-three of refuse ; that is,

two-thirds saleable ; the standing price 11. Is.

a load- Respecting the use for horses—they

are sold not uncommonly for that use at 15s.

a load. In feeding, they give two loads a

week to six horses, with plenty of chaff, with-

out anv corn ; and that thus fed, they will eat

very little hay. That the horses are never in

such condition as on carrots; and will, upon

Volume l\ E e
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such food, go through all the work of the

season, being the best that can be given to a

cart horse ; but will not do for horses that are

rode fast. They begin to feed with them be-

fore Christmas, and they continue it some-

times till Whitsuntide ; those used in the latter

part of the season being taken up and housed,

to have the land clear for barley sowing. Af-

ter carrots, they sow either pease or barley ;

both do well. The ten acred piece I saw, was

a blowing sand, which they said would produce

probably about two quarters an acre of barley

;

the course being, 1 . carrots ; 2. barley ; 3, tre-

foil and ray grafs, two or three years j 4. pease,

dibbled in with a frame ; 5. rye.

Advanced next to Shottisham, where I

viewed Mrs. Curtis's field of carrots, of eight

acres, very fine. Sowed five pounds an acre

on a double furrow ; hoed thrice at 18 s.

The product guefsed at six or seven loads ;

the average ten (each 40 bushels). More

than half the crop is saleable. Last year

many rotted on the ground ; for their practice

is to take them up as wanted, except having

a store for their own use before hand, in case

of frost. In feeding, they give six horses

a load a week, and a coomb of corn ; this, in

the fore part of the winter, when they do not
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reckon them so good as they are in the

spring ; then two loads a week, and no corn j

fed only on com, even with a great allowance,

they would not be in near such order ; if oats

and carrots are given at the same time, they

leave the oats and eat the carrots. Till

Lady-day they have straw, and after that hay,

but eat very little of it, if they have a proper

quantity of chaff with the carrots. They

could be supported on chaff and carrots only,

without either corn or hay, and would be as

fat as moles.—The exprefsion used was, "That

" the country could not be supported without

" them; for they had not hay for such a

<c number of horses, if corn was the food,

" as in other counties." This is not the only

application ; Mr. Linn fatted his bullocks last

winter on them, late in the spring, to great

profit. Others have tried it, and found that

they do exceedingly well on them. Respect-

ing the effect of the culture as a preparation

for corn, tbey get very clean and good barley

after them; but carrots must not be sown in

land that is very foul. They choose a clean

barley stubble; if the land is very full of weeds

they are too difficult to hoe.

Proceeded to Ramsholt, where, on re-

2 E e 2
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peating our inquiries concerning carrots, we
found that they sow five pounds of seed, at

1 s. a pound, upon a double furrow fourteen

inches deep, worth 7 s. an acre ; hoe thrice

at 1 5s. to 21 s. an acre. Take up at 14d. to

16d. a load, topping included. Mr. Weeden,

on eighteen acres last year, had eight loads

an acre nett for London, and two loads for

himself; which crop is an average one. I

viewed his field this year, it is nineteen acres,

a regular and fine crop, without a weed to be

seen. Barley is always sown after them, and

is as good as that after turnips, though fed

off, which they attribute to the depth of tillage

bringing up old manure to the surface. In

regard to the use in feeding horses, Mr.

Weeden used carrots all last winter, and gave

no oats, yet they never did better : five horses

are allowed one load and a half (always forty

bushels to the load) a week ; they begin to

feed after Christmas, and continue till the end

of April : plenty of chaff is given, and the

horses do not eat above half the hay they

would do if they had no carrots. Mr. Weeden
afsured me, that if he was obliged to buy his

horse-provender, he would purchase refuse

carrots at 15r. a lead, rather than oats, unlefs

the latter were so lew as 7 s. a coomb, then

part carrots and part oats. Mr. Bennington,
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at the Dock, would rather buy carrots at 15s.

a load, than oats at 10s. a coomb; and

carrots at 12 s. rather than oats at 7 s. Has

found them also of admirable use for hogs.

Proceeded next to Alderton, where we
found that Mr. Abblet had eight acres of

carrots ; but last year twenty. He thought

that six horses should not have more than one

load a week ; one bushel per horse a day

a proper allowance ; but they keep the horses

so fed in such health, that he thinks the saving

of hay is not considerable. The food he

should prefer would be both oats and carrots,

one peck of oats to a bushel of roots. If he

was forced to buy horse-food, he would prefer

carrots at 15 s. to oats at 10s. Culture and

produce as before described.

Called next on Mr. "Wimper, a gentleman-

farmer of the same place, very sensible and

intelligent, who obligingly informed us, that

he generally gives oats to his horses as well as

carrots ; not because they would not do upon
the roots and chaff, but because he has usually

a greater stock of horses, &c. than breadth of

carrots, and therefore he limits the use of

them. If forced to buy his horse-food, he

Ee3
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would prefer refuse carrots at 12s. to oats

at 9 s. Fortunately I put to this gentleman a

question which I had before omitted : would

you cultivate carrots if there was no sale for

them r To which he replied, that he would

undoubtedly have a few • as many as his con-

sumption demanded ; not only for his horses,

but for his weanling calves, to whom he gave

as many as they would eat j and also for pigs,

and sows with pigs, in which application they

are particularly useful. That calves must

thrive greatly on them, I have not a doubt, for

I saw many young cattle, oxen, and fat beasts

of Mr. Wimper's breed, which were in every

respect very noble beasts, and proved, from

their age, how well they must have been fed

when young —Respecting the produce, the

average on land of 10s. an acre, &c. is about

nine or ten loads ; and four or five on walk-

land. The total expense of an acre about

31. 3s : if nine loads the crop, the prime cost

is 7s. a load. Sometimes have seen as good

barley after them, as after turnips fed -

3 but it

is not common.

From hence to Hollesley, where we repeated

our inquiries ; they choose the best land they

have, which is the red soil ; double furrow

it fourteen inches deep ; sow five or six pounds
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of seed at Lady-day, the price from 9d. to

18d. j hoe thrice at from 18s. to 21s. but if

the land is very clean 16 s. The common

price of taking up, Is a load ; sometimes up

to Is. 4d. topping included ; it is done with

spades. On good land, average produce ten

or twelve loads ; but on heath not more than

five or six. Three-fourths of the crop nett

roots for sale. As good barley after them as af-

ter fed turnips, but not always : generally good.

In the application of the crop not sold, they

give them to horses with plenty of chaff, but,

in general no corn while on carrots ; nor will

they eat so much hay as if they were fed on

oats : calculate the saving at more than a

fourth. Some farmers give as many carrots

as they will eat -

3 but in general about two

bushels each horse a day. The selling price

12s. to 14s. a load for the refuse roots.

Next we went to Capel St. Andrews. Mr.
Grofs's great farm of 2700 acres, of whom,
repeating our inquiries, we found, that he had

been accustomed to cultivate carrots, even to

last year, but his crops were so eaten up by

the innumerable number of hares which his

landlord, Lord Archibald Hamilton, preserved,

that he has determined to sow no more. In

Ee 4
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these cases, the tenant, doubtlefs, has his re-

compense in the rent, but the public has

none. The prolusion of game in this and

another of his lordship's farms, Buttley Abbey,

Mr. Chandler's, which are together above

5000 acres, puts a barrier to good husbandry,

and prevents one of the best articles of cul-

ture in the kingdom from spreading. It is

not only the hares that do the mischief, but

their preservation nurses up a breed of rabbits

which add to the evil. The reflection I have

added is my own, and not the farmer's, who

seemed very well inclined to second his land-

lord's wishes.

When Mr. Grofs did use carrots, he gave

his horses each one bushel a day with chaff,

but no oats ; and afsured me, that he had

much rather feed on carrots than on oats ; also,

that they save more than half the hay ; he has

known his horses, after feeding on this root,

refuse their hay entirely.

The culture of carrots was, some years ago,

more common about Orford than at present

;

supposed to be owing to the great improve-

ments in the sands near the Woodbrid^e river,
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which have rivalled them in the supply of the

London market.

About Leiston are many carrots : few far-

mers of any consideration but have ten or

twelve acres every year; they have however,

a bad custom of continuing them on the same

field for four or five years. The carrot culture

improves the soil so much, that two years are

the most they should be continued, by which

means, the larger track receives the benefit ; I

have no doubt, from the situation of their con-

suming all themselves.

Pafsed over some poor land, commons and

uninteresting husbandry, till we came to Wan-

tesden ; where, on making farther inquiries,

we found that Mr. Curteen, of the Hall, has

four acres of carrots for his own consumption

only, giving them to his horses. Air. Simpson

was, for many years, on the same farm, and

constantly in the same practice ; always had

a crop for his horses, and neither he nor Mr.

Curteen ever sold a load to London. Here

then we have found this clear fact : the in-

telligence was from a labourer that worked

with Mr. Curteen ; it was soon after con-

firmed by a neighbouring farmer, who said
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there were some others in the practice as well

as Mr. Curteen.

It will not be improper here to review the

several particulars we have gained. Without

recurring to every article of the culture, it

it will be sufficient to touch only upon the

principal objects which have been the subject

of doubt and disquisition.

At Sutton, six horses two loads a week

;

no corn ; and eat little hay.

At Shottisham, six horses one load a week,

with corn ; in the spring two loads, without

corn \ eat little hay.

At Ramsholt, six horses seventy-two bushels

a week ; no oats ; and half the hay saved.

At Alderton, six horses forty-two bushels

a week ; oats given ; and saving of hay not

considerable.

At Alderton, oats given because not carrots

enough.

At Hollesley, six horses two loads a week
;

no corn ; more than a fourth of the hay

saved.

At Capel, six horses one load a week ; no
ccrn ; save more than half the hay.
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Upon reviewing these circumstances, it ap-

pears that two loads a week are a very large

allowance, probably more than are necefsary ;

seeing that with seventy-two bushels at one

place, which is one and three quarters, and

one load at another, ail the corn is saved ; let

us therefore decide, that when six horses eat

eighty bushels of carrots a week, which is

thirteen bushels a week for one horse, they

want no corn whatever, and will eat only half

the hay of corn-fed ones. This will enable

us to ascertain the value tolerably, though

not exactly, because we do not know what

would be the fair allowance of oats to balance

such feeding with carrots. The whole turn of

the intelligence ran upon the vast superiority

of condition in which horses are kept by car-

rots, to that which is the result of corn-feed-

ing, for this evident reason, carrots are given

nearly, if not quite, in as large quantities as

the horses will eat ; but oats are never given

in such a manner, they are always portioned

out in an allowance very far short of such

plentv. A quarter and a half of oats would,

I am persuaded, from the general turn of every

man's conversation, be inferior to two loads

of carrots: this at 20s. is ll. 10s.; there is to

be added the saving of half the hay, which may
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be called ten pounds per horse a day, or

seventy pounds per week, which, at 50 s. a

ton, is Is. 4d. per hoTse, and 8s. for six;

which, added to ll. 10s. for corn, makes in

all ll. 18s. against eighty bushels, or 19s. a

load : and that this is a moderate calculation,

appears from the decided preference given by

several farmers in favour of carrots at 15 s. a

load, against oais at 20s. a quarter, not reckon-

ing the carrots by any arbitrary estimation, but

supposing themselves forced to buy the one or

the other.

The prime cost is calculated at 7 s. a load

;

and that this is fair, will appear by the follow-

ing articles:

£. s. a.

Rent, tithe, and poor-rates ..0 15

Ploughing 7

Harrowing, &c 1

Seed, and sowing 6

Hoeing 18

Taking up ten loads, at 1 s. 2d 1

1

8

£l IS 8

The tenth of which is 5 s. lOd. or per bushel

one penny three farthings ; call it, however,

2d. per bushel, or 6s. 8d. per load; and if,
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to square with one article of intelligence, it is

made 7 s. it will not amount to twopence

farthing the bushel. Here, therefore, another

view opens upon us, which is the farmer's

profit : the carrots are worth in feeding his

team 15 s. but they cost him only 7s. he has

therefore the advantage of 8 s. a load as the

grower, on all his horses consume, and on an

average 41. an acre.

Another way by which a friend made his

calculation, was this

:

At one load and a half of carrots, nine loads a modef-

ate acre, lasts six horses six weeks (N. B. He was in-

clined to think, from the intelligence, that one load and
a half ought to be esteemed the proper quantity) and
save six quarters of oats, which at 20 s. is £ 6

Three and a half cwt. of hay a week saved :

21 cwt. at 2s. 6d <g 12 6

£8 12 6
The carrots may cost 3 3 g

Faimer's profit per acre, by feeding horses.... <£.5 9 6

It admits of various calculations- but view-

it in any light you please, the result is nearly,

though not exactly, the same.

Two facts result most clearly from this in-
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telligence ; that horses will do upon them as"

well as upon oats ; and that this application

will not only pay the charges of culture, but

teave a profit, nearly as great as the grofs

produce of a common crop of wheat. No

wonder, therefore, the farmers cultivate them

for their own use alone, without any view to

a sale.

It should farther be remarked, that this re-

sult 'takes place, not in a district where the

horses are poor, mean animals, that betray a

want of good food, but, on the contrary,

amongst the most useful teams that are to be

found in England ; and that these teams are

fattest, and in the highest condition, when

they are supported bv carrots. No greater

proof of the excellency of the food can be

wished for, than the horses going through the

barley-sowing upon it, and the root doing

better at that season of hard labour than earlier

in the winter; this seems to speak the hearti-

nefs, as well as wholesomenefs of the food.

One conclusion very naturally arises from this

part of the intelligence, that the crop, or a

considerable part of it, ought to be taken up

in autumn, and packed in a barn ; in which

they would much sooner lose their juicinefs,
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and acquire that more withered state, in

which they are found to yield the best nourish-

ment.

The next circumstance to be attended to,

is the advantage of the plant as a preparation

for corn ; all the preceding minutes agree,

that the barley after them is good and clean

;

several persons were inclined to think it equal

to that after turnips fed on the ground ; but

the fair result is evidently, that if carrots were

so fed, the barley would be much superior

;

of this the intelligence will not permit us to

doubt. It is, however, fair to observe, that

they one and all declare for putting them in

upon clean land, and in this course: 1. tur-

nips; 2. barley; 3. carrots; 4. barley, &C.J

from which it appears, that on sandy soils they

are not to be depended upon, for cleaning;

them when foul with couch.

I cannot conclude the subject, without

earnestly calling on all persons who have

sands, or light sandy loams, to determine to

emancipate themselves from the chains in

which prejudice, or indolence, have bound

them. To cultivate this admirable root largely

and vigorously ; to give it the best soil they
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have ; to plough very deep ; to hoe with great

spirit j and to banish corn from their stables,

as a mere luxury and barren expense that

ought to be extirpated ; an effect that flows

very fairly, from the preference which the

instinct of the four-footed inhabitant generally

gives to carrots.

ESSAY XXVJII.

On the Atmosphere, considered as Nature's grand

Repository of Manure.

X hat we should seek or expect manure

from the air, will by many persons, be deemed

a very chimerical hope. However fantastical

this may appear, it is not lefs agreeable to

reason, than confirmed by experience, that

the atmosphere is replete with real material

substances, which though too much sub-

tilized and refined to become the direct ob-

jects of our senses, afford the true and genuine

pabulum of plants, without which the whole

vegetable kingdom would languish and finally
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decay and expire. From whence these sub-

stances originate, and how they are from time

to time supplied, is, I conceive, a question of

no very difficult solution.

It is a fact established by universal expe-

rience, that all animal and vegetable sub-

stances, when reduced by corruption and pu-

trefaction, become the means of enriching and

invigorating the earth, and of increasing its

fertility. Of the amazing quantities of each

of these substances, which are annually pro-

duced, a very small part returns to the eartli

in its original form of animal or vegetable

substance. What then becomes of the rest ?

Not a grain of it is annihilated or lost. Upon

a careful examination it would be found, that

the solid parts of all animals and vegetables

which descend to the earth, and by their

gravity are fixed there, in their ultimate stage

of dissolution and separation, bear but an ex-

treme small proportion to the volatile parts,

which are perpetually flying off, and mounting

to their proper stations, appointed by their

respective specific gravities. Observe any

large animal body, (a whale if you please,)

stretched out on the earth, and see what

havock the intestine motion of its own juices,



442 GEORGICAL ESSAYS.

and the depredations of the elements,, which

are nature's working tools,, will make upon it

in the course of the summer. In little more

than a twelvemonth, you will find scarce any

thing remain, but the solid bones, and firm

cartilages, which knit them together. This

operation is abundantly accelerated when one

animal becomes a prey to, and the food of

others ; for, from the experiments of Sancto-

rius and Dr. Keil,. we are afsured, that from

a half to five-eights of all the aliment we take,

flies ofTby insensible perspiration in the space

of a few hours. Of the remainder which de>-

scends to the earth, little remains there long,

but by a farther fermentation and putrefac-

tion* a new sublimation takes place, and fur-

nishes its quota towards replenishing the

grand repository. Finally, if we pursue our

inquiries until the bones, the most solid parts,

are resolved into their original component

parts, either by the slow operations of nature,

or those accelerated by art, we shall find the

atmosphere has got pofsefsion of the whole,

except a most inconsiderable part of fixed

earth, which seems to be the immutable

substratum, or basis of all material existence.

Having shown that all animal- substance in
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a state of difsolution, becomes volatile and
flies almost entirely away : let us next inquire

what becomes of it then. Beyond the earth's

attraction it cannot fly ; nor can it continue

to accumulate there, for in that case long ere

this, the atmosphere must have been in-

finitely more dense than the earth itself. The
truth is, what had been rarefied and volatilized

by the heat of the sun, &c. in the day, is con-

densed by the cold of the night, and by that

means becoming specifically heavier than the

circumambient air, descends as copiously as

it ascended before. This then is the treasure

which the heavens bestow on the earth, to

replenish, invigorate, and render it fruitful ;

which we receive by means of fertile showers,

hail, snow, and dews.

But the great important question still re-

mains,—how is the husbar.dman to avail him-

self of this boundlefs aerial treasure ? All earths

are more or lefs of an absorbent nature, ex-

cept such which are of a close adhesive tex-

ture, and are already replete with moisture.

Earth, in its natural compact state, is little

suited to receive the beneficial returns of the

atmosphere ; if they are copious enough to

form a stream, they run off as hastily as they

Ff2
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fall; and if not, they are exhaled by the

first clear sun or drying wind, leaving little

or no improvement. Experience hath taught

us, that those beneficial returns are made

more copiously in winter than summer, espe-

cially if it happens to be frosty. The husband-

man then is to prepare his land in good time,

to receive all it can bestow, which is as much
as the earth can suck up and retain. This is to

be done by well ploughing his land as soon after

harvest as businefs will permit, and if the

land be strong, and turns up rough, it should

be crofs-ploughed as soon as convenient, and

left in that rough state of large lumps until

the spring. Lying, in such a state with so

large a surface, exposed to all vicifsitudes of

weather through the winter,, the frost will

have so thoroughly pervaded the clods, that

if taken in a proper temper, they may be easily

divided and broken into a competent fine-

nefs, imbued and replete with the rich and

fertile principles of vegetation. But if the

land in ploughing turns up of a shorter staple,,

and more friable nature, it should be pre-

sently crofs-ploughed, and laid up in very

narrow single ridges. Being dragged acrofs

the ridges after a few dry days early in the

spring, it may be ploughed for the last time,.
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and immediately planted or sown. In these

preparatory winter-ploughings we should go

as deep as the staple of the land will permit

;

for the more the earth is divided, the deeper

will the nitrous air penetrate, and consequently

the greater will be the quantity of fructifying

principles deposited. This acquisition, great

as it is, is far from being all the advantage

that is to be reaped by the winter fallow ;

for the land will be fit to be cropped very

early in the spring, which is attended with

many and great advantages.

If I remember right, Mr. Tull, speaking

»of the great advantages of good ploughing,

says, a little farmer having prepared his field

for sowing, could not raise money enough to

purchase the seed until he had lost the season

;

he therefore kept on ploughing at proper in-

tervals until the next season, when he planted

his field ; at harvest his crop was so abundant

that its value was more than sufficient to pan-

tile fee -simple of the field. This, agreeably

to his own theory, he imputed to the soils be-

ing thoroughly pulverized by reiterated plough-

ings.

The improving, or rather recovering land-,

S Ff3
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to a degree of fertility by fallowing, is a

practice of great antiquity. Whether the

original practice was founded on any cer-

tain principles, is, I believe, not easy to be

determined ; but I never had yet any reason

to think, that modern husbandmen followed

the practice upon the genuine principles of

nature. The general notion seems to have

been that of letting the land lie to rest and

recover itself, analagous to the rest necefsary

to animal bodies after hard labour, but how,

or by what means the necefsary principles

•were to be supplied, the generality of hus-

bandmen seem to have had no idea ; conse-

quently could not, unlefs by accident, use the

proper means to obtain the thing they so much

wanted and desired. When letting lands lie

fallow means unoccupied, that is neglected,

it is the very reverse of improvement ; fallow-

ing without ploughing is rendering them un-

fertile, and multiplying labour and expense.

On the other hand, I cannot estimate im-

provements by the number ofploughing ; these

depend upon being well performed, but more

especially on being well timed ; two or three

ploughings will effect more, than four times

the number at an improper season ; that is.
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when the condition of the land renders it im-

proper.

I cannot close this Efsay without admiring

the wisdom and goodnefs of Providence, in

establishing the wonderful economy of na-

ture, in making the animal and vegetable

kingdom the reciprocal subsistence and sup-

port of each other. The animal may be said

to be entirely supported by the vegetable ;

for though carnivorous animals eat no ve-

getable substances, unlefs for physic, yet they

are but a remove or two from it, they living

entirely on those that eat nothing else, as few

of those voracious creatures, I think, eat one

another, unlefs compelled by^bsolute necefsity.

On the other hand, we have shown the great

support of the vegetable kingdom, is the

sustenance it derives from animal substances,

wonderfully prepared by the elaborate chy-

niistry of nature. Thus by an unceasing re-

volution, both kingdoms are bountitully pro-

vided for, by means established by the great

Author of Nature, the adorable object of our

gratitude.

Ff.4
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ESSAY XXIX.

On the Reproduction of the head of the Garden Snail,

and of other parts ofAnimals.

JL hat the learned and curious may the

more readily be convinced of this admirable

reproduction, it will be most useful to de-

monstrate, that the parts composing the new

regenerated head are not in the least respect

different from those of the old one cut off.

But we are unable to accomplish this, until,

with the aid of anatomy, we become ac-

quainted with the parts constituting the head

of the snail, which are much more numerous

and complicated than at first sight could be

credited.

When one of these reptiles extends as far

as pofsible from the shell, it exhibits the whole

neck and head. From the anterior part of

the latter proceed the four horns, that is, the

two larger above and the two smaller below.

When completely elongated, each terminates

in a globule; but in the larger is a black

point, generally thought to be the eye. Jm-
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mediately below the smaller horns, the lips

appear ; and when they open, while the animal

feeds, the teeth are seen. All these parts, as

well as the neck, are covered with minute

glandular granuli, fomewhat similar to those

of a strawberry, or like shagreen. But this

shagreen on the horns and lips is finer than on

the head and neck. The under part of the

fnail is not shagreened ; on the contrary, it is

very smooth and slippery. Some naturalists

call it the foot, and not improperly, from sup-

porting the animal in its progrefsion. This is

all that the eye can perceive : we are obliged

to use the scalpel for penetrating the interior

of the head, which is the object of our re-

search. A snail cannot be difsected alive :

however much it is extended, it contracts en-

tirely at the slightest touch, and retiring pre-

cipitately into its dwelling, lies in concealment

there. On breaking the shell for examination,

the head and horns are found retracted in such

a manner within the body, as renders it ex-

tremely difficult to make observations on them

conveniently. The easiest method to follow

is that proposed by the great Swammerdam,

in his excellent treatise on snails, which is

killing them slowly in water: then they

almost always remain with the head and neck
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extended from the she]], and the horns pro-

truded. In such an advantageous situation,

when the skin of the head is longitudinally

divided with fine sharp scrfsars, there im-

mediately appears the brain divided into two

lobes j from the under part of which originates

the medulla oblongata, and from above, the

nerves : four are inserted in the four horns,

and extend to the extremities ; the other six

divaricate to different parts of the body, as the

muscles of the skin, the mouth, throat, and

palate.

As far as I know, Swammerdam was the

first who observed that the brain of the snail

is moveable, and that its mobility arises from

some muscles to which it is attached. By

means of these it is drawn towards the fore

part of the head, or is extended, according to

the different motions of the body. When the

animal stretches considerably from its shell,

tne brain is commonly situated above the

oesophagus.

It has already been observed, that the black

point at the extremity of the horns is com-

monly thought the eye ; and such an opinion

seems very reasonable. Indeed the singular
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ability of the often-named Dutch naturalist,

and the afsistance of powerful magnifiers, was

able to discover the principal parts that cha-

racterize the organ of vision ; the uvea, the

three humours, and the arachnoid, investing

the chrystalline lens. I have succeeded in

sufficiently distinguishing all these parts, ex-

cept the aqueous and vitreous humours, which

it has never been in my power to discern

clearly ; but this I rather ascribe to my in-

ability in examinations so minute, than to the

non-existence of the parts. Of the four

nerves, proceeding from the brain to the

horns, two, which we shall denominate the

optic, are attached to the eyes, and enlarge

into a kind of gourd, or rather pear-shaped

figure below. These nerves have muscles, by

whose action, at the animal's pleasure, both

large and small horns are retracted and con-

cealed in the body ; and the eyes, by this

means, are also concealed, to be secure from

external injury.

On removing the brain, the oesophagus is

discovered, which is membranaceous, and

furrowed by the finest longitudinal ridges of

a livid ash colour. The sides are extremely

smooth s and it contracts as it gradually ap-
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proaches the mouth. This opening, by which

the snail feeds, is provided above with a palate

and a callous jaw, to which is firmly fixed a

tooth of a corneous substance, chesnut co-

loured and shaped like a crescent, terminated

by some sharp prominent points, which form,

in a certain manner, so many most minute

teeth, though, properly speaking, the animal

has only one ; and this is therefore the snail's

only tooth. In the lower part of the mouth

is the tongue, provided with a small kind of

corneous substance at the extremity ; and the

root is fixed in a hollow semicircular cartilage.

These are the chief parts of the head, omitting

a number of muscles moving them : and as

the description of these does not seem im-

portant, I shall neglect it altogether, without

committing any fault by the omifsion.

When I first discovered that snails regene-

rated the horns and severed head, several phi-

losophers inquired what motives or reasons in-

duced me to suppose these parts could be re-

produced : and it is not improbable that the

same question may occur to some other per-

sons, to whom I shall briefly answer, as I

have hitherto done. Previous to engaging

with the reproductions of snails, I was em-
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ployed with those of earth-worms, concerning;

which there is a chapter in my Prodromo sopra

k Reprodnzioni Animali, and often had occa-

sion to observe how much the reproduction

was promoted, when protected from the inju-

ries of the open air, by remaining covered in

moist earth or dung. This very simple re-

mark recalled to my memory the state of

snails mutilated in certain parts of the body.

I had seen them shut themselves up within

their portable dwellings, closing the mouth

with that viscous substance which exudes

from the body, so that the air could with the-

greatest difficulty get accefs. I then re-

flected, that a mutilated snail, retired within

its shell, and shut up with the covering, was

in a similar situation to decapitated earth-

worms deposited in moistened earth. This

rendered me desirous to examine whether the

same would happen to snails as to worms j

and my experiments began with cutting off

the horns, which, every one knows, are an ap-

purtenance of the head.

That the section of the horns may be com-

plete, it is material they should be fully pro-

truded from the head, which ensues when the

snail stretches considerably from its shellj tli£
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whole four then being extended, they may be

cut out by the root. If two are divided,—the

larger for instance, the smaller are instantly re-

tracted within the head, and the snail partly

withdraws into its shell ; but, in genera!, it

soon appears, displaying the smaller horns.

Hence, the experimentalist may cut off all

four one by one, if he chooses. Though the

animal is so mutilated, the head and neck are

frequently protruded from the shell the same

as when untouched.

A drop, and sometimes a little stream of

transparent fluid, tending on cerulean colour,

proceeds from the part where the scifsars

divide the horns: this arises from the rupture

of the glandular substances. In examining

the head, now deprived of horns, we dis-

cover four pointed trunks ; the points being

occasioned bv corrugation and contraction ot

the root of the horn, where it has been CLf.

If we turn to the separated horns, which ad-

here to the scifsars, we observe that, immedi-

ately after division, they swell, because they

become considerably shorter. The skin,

where divided, either corrugates so much that

the plane of section is imperceptible, or it

enlarges to cover the optic nerve and muscles
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moving the horns. The black eye continues

visible at the extremity of the larger horns,

after division ; sometimes, however, it disap-

pears, not but it remains in the separated

horn
:

it is retracted and buried within, as

difsection proves.

The parts of several animals, we know,
continue to move and live after separation, for

a given time. Such is the case with scolo-
pendra?, earth and water worms, cut in pieces ;

but particularly, the tails of lizards and water
newts, which, for some time, will move, bend,
and leap about, though cut into several parts.

But quite the reverse ensues with an immense
number of animals, so that the members,
whenever separated from the body, lose all

semblance of life and motion. Snails are akin
to these. Scarcely are the horns cut off when
they become motionlefs, or are only slightly

convulsed for a few seconds. No symptoms
of life are afterwards evident, when stimulated
with a pointed instrument.

If the mutilated snails are examined in
twenty or twenty-five days, it is not uncom-
mon to find the rudiments of a reproducing
horn. But this reproduction is very different



456 GEORGICAL ESSAYS.

from that observed in other animals; and here

is one of those useful illustrations which teach

us to distrust analogical reasoning. The fa-

mous Reaumur first showed, that the princi-

ple of reproduction, in the limbs of the fresh

water cray-fish, began with a little cone in

the centre of the trunk, whose base was in-

finitely smaller than that of the trunk, and,

by the procefs of time alone, became equal to

it. A similar phenomenon has been observed

by the celebrated Bonnet, in his earth and

fresh water worms. The same appearances

have been exhibited to me by the tadpoles of

frogs, and by water newts, in reproducing the

tail and limbs. The rays of sea-stars, whether

casually destroyed by the bite of an animal,

or cut off by men, protrude a little cone or

tongue from the middle of the trunk, which is

the expanding germ of the defective portion.

And, in my voyage in the Mediterranean,

during: summer 1781, I saw several stars, that

had lost the rays, budding these cones of dif-

ferent sizes j particularly, the asterias rubens

of Linnaeus ; several of which I preserve in

the great Museum of Natural History, in the

University of Pavia. But the truncated horn

of a snail does not advance in this manner.

The trunk itself rounds into a little button of
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a blueish colour, which becomes larger and the

colour darker; and at the summit, if we speak

of the larger horns, is a prominent black point,

which is the eye. The reproduced part con-

tinues extending, and, in a short time, the

new horn equals in size its unmutilated fellow.

In the same manner are the small horns re-

produced.

If a half, third, or fourth part is cut off, in-

stead of the whole horn, as has hitherto been

supposed, reproduction equally takes place, in

the like circumstances as we have mentioned.

This is the more common course of nature in

reproducing horns: sometimes, however, the

trunk becomes long and pointed, instead of

round. The point in time enlarges, and forms

into a globule j the rest proceeds on as al-

ready related.

The snail makes the same use of the new
horns as it did of the old, whether by pro-

truding them from the head, extending, con-

tracting, or concealing them, or by displaying

their acute and lively sensibility 3 so that, on
the most gentle touch, they are suddenly

withdrawn and put in safety.

Volume V. G *
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All these facts seemed to afsure me, that

the number of parts, constituting the divided

part, would be exactly the same in the portion

regenerated. But, wishing to ascertain the

truth by the most minute anatomical examina-

tion, with a very fine iron instrument, I laid

open several reproduced horns ; however, I

could not discover the smallest difference be-

tween the new and the old. The same skin,

externally shagreened and within full of glan-

dules, appeared ; the same muscles moving

the horns; the same nerves proceeding to

their extremities, and their enlarging into an

oval bulb ; in short, the same parts compo-

sing the eye ; therefore it would have been im-

pofsible to distinguish the new horns from the

old, if I had not witnefsed their origin and in-

crease, and if a slight contraction of the skin

had not sometimes remained at the place from

whence they began to shoot, or a little pro-

jecting eminence which marked the precise

spot where the new horn had originated.

A sufficient degree of heat is efsential to the

succefs of this reproduction. Temperate is not

enough; and the heat must be at least 61 °.

Therefore, in Lombardy, and different parts

of Italy, the experiment should be commenced
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in the beginning of spring. What I say of

heat, respecting reparation of the horns, also

applies to the head, of which I am about to

treat. As the summer then approaches, the

horns are quickly repaired. With regard to

the time requisite for complete reproduction,

two months in general suffice for whatever

part of the horns is to be regenerated It may

also be remarked, that although the repro-

duction seldom fails, I have sometimes been

unable to obtain it, notwithstanding the muti-

lated snails were kept whole years.

We have seen that the constituent parts of

the snail's head are a shagreen skin, two lips,

and two mandibles, with a lunar tooth fixed

in the upper one : the tongue inserted into a

semilunar cartilage, part of an oesophagus

;

the brain divided into two lobes, and sending

forth ten nerves, besides four horns of different

sizes. These practical remarks, however,

are sufficient to ascertain that our experiments,

on the decapitation of these reptiles, have

been correctly executed. If all the vaiious

parts formed a head similar to that of most in-

sects, I mean of a globular figure, or were

comprehended in a part easily distinguished

from the rest of the animal, one could at once

Gg2
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see where it began and ended ; consequently

the exact place where the scifsars or knife

ought to be applied, would be known without

any hazard of error. But the head of snails

is otherwise constructed; when out of the

shell, the body, if we omit the horns, is a rude

figure of a cone, of lefs diameter before, and

of greater behind, where confined by the

opening of the shell. It is a certain fact the

head exists in the anterior part of the cone,

but the difficulty consists in ascertaining the

precise portion which it occupies, that we

may be sure how much it is safe to cut off.

To acknowledge the truth, no absolute rule

can be given, on account of the continual ex-

tension and contraction, the swelling and di-

minishing of the cone when the snail is in

motion. I have commonly found, that the

head extends from the obtuse extremity of the

cone to about a line beyond the larger horns,

when the snail stretches to the utmost from the

shell, and there the section may be made so as

securely to take away no more than the head.

But if these limits be pafsed, so as to cut off

some part of the body along with the head,

then we are almost certain of the animal's

death.
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The snails on which my experiments have

been made with the greatest succefs are of

three species ; the Helix pomatia, nemoralist

and lucorum, to avail myself of the appella-

tions of the nomenclator, Linnaeus.

Having obtained reproduction of the horns,

it occurred to me to examine what would ensue

on severing the head ; but apprehensive that the

snails would die before repairing the whole,my
experiments were begun with truncating a

part only, which was that free of the larger

horns, and comprehending the lips, the man-

dible, and tooth; the tongue and the two lefser

horns j besides the muscular involucra, or in-

teguments. This portion I shall hereafter

call the half-cut head, for the sake of brevity.

That the division may be properly completed,

it is requisite for the snail to be fully extended,

and the part then cut clean off with scifsars,

making the section perpendicular to the axis

of the cone. But the operation has not uni-

formly succeeded according to my desire.

The head of the snail, as already observed, is

extremely sensible, and scarcely is the touch

felt, when it suddenly contracts and retires

:

or, if it is extended, it turns about in various

directions. Thence the section often fails of

2 GgS
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succefs, if it is made obliquely, and the half

head is not exactly severed. But as I judged

it of the utmost importance, to the accuracy

of the experiment, to learn what parts only

were cut off, that it might be known whether

the whole would afterwards be reproduced,

should such a reproduction actually exist in

nature, I imposed a labour on myself, which I

had not done in my experiments on the re-

productions of other animals ; and this was

an anatomical examination of every half head

immediately on separation. I put the deca-

pitated snails into so many small vefsels, each

numbered the same as in my journal, along

with a brief anatomical description of the

parts of each divided head. Thus there was

no danger of mistake in my experiments; and

I could also learn whether the parts repaired

corresponded perfectly in figure and size to

the parts cut off. After these remarks, which

it is proper to make, we may pafs to the nar-

rative of the results.

Immediately after amputation, the snail

retires with the greatest precipitation to con-

ceal itself in the shell; and frequently, in the

act of retiring, emits a gentle hifsing, which

arises from the difficulty which the air finds in
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escaping from the respiratory canal, that being

in some measure contracted by the sudden

contraction of the body. Notwithstanding

this enormous wound, the snail sometimes

soon afterwards comes out, and begins to

crawl about in the same manner as when

untouched; but the reverse generally happens.

However there is a very easy method of

forcing the snail out for the purpose of viewing

and examining the wounds, which is, breaking

a little of the shell behind with repeated gentle

strokes of a key or the handle of a knife : the

snail, irritated by the blows, appears in what-

ever degree of reproduction the head should

be. To avoid uselefs repetition, I shall here

observe, that such expedients have prevailed

whenever the snail refused to appear, and gave

me an opportunity of seeing the cut if lately

made, or, indeed, the rudiments and progrefs

of the reproducing heads. When the portion

is cut off, some of that liquid, which in snails

supplies the place of blood, escapes : it soon

stems, because the trunk immediately begins

to corrugate and diminish, so as almost to

disappear; and in its place is observed a

slight incavation, where no marks of the cut

are visible. The snails thus decapitated for

the most part fix to the vcfsels containing

Gg4
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them: they conceal themselves in their habita-

tions, covering the mouth v, ith their whitish

operculum, produced by the tenacious matter

which exudes from the body, and there they

remain motionlefs for many weeks, or even

for complete months.

When forced to come out, in thirty or forty

days, the naked trunks of some appear without

any marks of reproduction ; but others, if the

weather has been warm, exhibit a fleshy glo-

bule towards the middle of the trunk, very

soft, and of a whitish ash colour, in which

there is no organization, either without or

within. However, in eight or ten days more,

organization is sensible in the globe, then

become much larger. The rudiments of the

Jips are evident, as also those of the small

horns, the mouth, and tongue, and a mem-
branaceous dark-coloured substance, which,

from being fixed in the upper-jaw, and cutting

through, shows it to be the regenerating tooth

of the snail. These parts develope further,

and grow more conspicuous; they successively

occupy greater space in the trunk ; and, in

two or three months at most, the divided

head is repaired in such a manner, that, unlefs

from the lighter colour, it is not distinguishable



GEORGICAL ESSAYS. 465

from the old one. This, besides external

inspection, is demonstrated by anatomy.

When the new head is laid open, the same

parts are seen, corresponding in number,

figure, and size, to those pre-existing in the

old, which were scrupulously enumerated in

my journal of each decollation. I cannot

convey a more sensible idea of this repro-

duction to my readers, than by comparing it

to an unexpanded flower. Considering the

rudiments, they are a bud or little globe, con-

sisting of membranes, so involved and aggre-

gated among themselves, that we cannot

discover the figure of the leaves, or petals, as

they may be called. These petals gradually

come into view, at first obscurely and con-

fusedly, then so distinctly and evident, that

every one may recognise them as the bud of a

flower. In this manner does the involution

of the expanding parts become visible in a

real regenerated head.

This complete reproduction is very far from

succeeding in all snails. Two most minute

globules often proceed from the trunk, in one

of which are the rudiments of the smaller

horns : the other comprehends the rudiments

of the lips, the mouth, tooth, and tongue. In
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procefs of time, these globules are united

together, forming one only, and, by further

unfolding, constitute the half head. It is not

unusual, that one of the two reproduced

horns never attains the natural length, or is

distorted, or that one lip is smaller than the

other, or even that the new head is quite

inclined to one side, or a hollow or contraction

between the new and the old, or, in short,

that the head is not repaired at all ; and after

six months, nay, after a whole year, the naked

trunk alone appears, when the snail comes

forth. When the cut is perpendicular to the

axis of the cone, I have almost uniformly

observed that reproduction has perfect succefs,

and that monstrosity and such anomalous pro-

ductions frequently happen when the cut is

oblique, and the bluntnefs of the scifsars pre-

vents the head from being at once divided.

I half decapitated three hundred and twenty-

two snails at different times : the heads of

one hundred and twenty-six were completely

repaired. Thirty-one had different degrees

of monstrosity or deformity. Fourteen had

no reproduction, and the remainder perished*.

* I discovered that half, as well as the whole head,

would be reproduced during spring and summer 1766.
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Thus I have learned, that cutting off only

half of the head was fatal to most snails. All

those that repaired the wanting portion, made

the same use of it as of the old, as well in the

numerous and singular motions peculiar to

this part, as in taking the sustaining aliment,

such as bread, lettuce, and the like ; by which

means, from being very much emaciated be-

fore reproducing the head, they acquired their

original fleshy fulnefs.

I next determined to separate the head

entire, and endeavoured to make.the cut ex-

actly in that place, and perpendicular to the

fleshy cone formed by the head and neck.

But the same difficulties are found here, as in

amputating half the head, Thus the motion

of the animals prevented the cut from always

being made in the place intended. It has

often failed, either from defect by separating

lefs than the whole head, or from excefs, by

separating more. Therefore, that proper ac-

curacy might be observed at every decapita-

tion, I undertook the same anatomical ex-

aminations as before : the snails were pre-

served in vefsels appropriated for the purpose,

as also an exact account of the parts they had
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lost by amputation. Four hundred and twenty-

three were decapitated.

All those that, along with the head, had

lost part of the neck, perished s nor is this

surprising, considering that a portion of the

organs of generation was likewise taken away.

These organs originate within, on one side of

the neck, and protrude by an opening when

the animal copulates. A number mutilated

of the whole head perished; but most of them

survived this immense wound, and many com-

pletely reproduced the head. But as repro-

duction was attended by different circum-

stances, in various individuals, and all worthy

of being known, it should be described in a

more particular manner.

If a limb is cut off a water-newt, the head

or tail from an earth-worm, the reproduction

that ensues is an organized whole, that is, a

limb, a head, or a tail, in miniature, perfectly

similar to the severed one, and only requiring

to be farther unfolded. On the contrary, no

organized whole, comprehending all the parts

of the severed head, appears on the trunk of a

decapitated snail, but these parts are frequently

separate from the beginning. Thus, some
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frequently expand after others ; and only in a

certain space are they all connected together,

consolidated, and forming an organic whole,

different in little or nothing from the old head.

The subject will be more easily understood by

examples.

Sometimes the incipent reproduction is a

fleshy protuberance, adhering to the middle

of the trunk by several points, and in a man-

ner detached from it, which contains the

rudiments of the two lips, the smaller horns,

the mouth, tongue, and tooth, already re-

paired. The other parts, such as the larger

horns and the rest of the head, are wanting

altogether. The trunk of another snail will

exhibit a large horn, already provided with

its eye, and below, in a distant isolated part,

are observed the first lineaments of the lips.

In others, the reproduction is a groupe of three

horns, two already of their natural size, and

the third only a bit of skin. At first, some

produce only a protuberance, which, by at-

tentive examination, is discovered to be the

lips involved and confined together. Some

are already provided with a head complete,

all except one or two horns. Lastly, the

trunk will exhibit only the two large horns,

or the small ; or one large and one small.
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But all these partial reproductions, and

others that afterwards appear, join together

in procefs of time, and by their union form a

single reproduction, which is the head, and

this, in many snails, is not in the smallest

degree different from the old one, except in

the lighter colour 5 by means of which the

least observant person can recognise the por-

tion reproduced. In a little more time, the

new head acquires the same hue as the old,

and the one can be distinguished from the

other only by an ash-coloured line, per-

pendicular to the axis of the neck, which

faithfullv indicates the place where the blade

has pafsed in mutilating the snail. This is not

constantly a simple line ; sometimes it is a

deep hollow, almost always of a whitish colour,

perpendicular to the neck, if the cut has been

perpendicular; and oblique, if the cut has been

so. In the latter case, the incavation is fre-

quently greater where most part of the head

has been cut off: and, in some snails, an

enormous wound appears on one side, though

nothing is visible on the other, or only the

ash-coloured line. And although length of time

effaces the incavation, still the indication of

the cut, that is, the line, will sometimes re-

main two years : nay, even after so long an
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interval, the head is not always complete, for

it may want one or more horns ; or these, at

least the whole, have not attained the proper

size, or are gibbous and monstrous. Such

monstrosity having frequently occurred, I am
inclined to suspect that it originates from the

obliquity of the cut, or from being more or

lefs advanced on the neck.

The most indubitable proof of regeneration

seemed to be when the heads began to feed.

However, I was desirous of convincing my-

self by the infallible afsistance of anatomy,

which has always demonstrated that the new
heads, which externally seemed to be com-

pletely reproduced, were provided with all

the constituent parts that I had found in the

old heads, which, in each decapitation, had

been enumerated to avoid doubts and errors.

I may add further, that each new part united,

and so exactly applied its most subtile fibres

to the old, that we should never have known

the snails were mutilated, had it not been

indicated by the ash*coloured line surround-

ing the neck.

Here I should not neglect to observe, that,

in the same manner as some snails, deprived
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of half the head, never reproduced even in

the longest time, the like has equally hap*

pened to several of those totally decapitated.

Indeed, of four hundred and twenty-three

mutilated in this way, thirty-two did not

evince the smallest rudiments of reproduction

in a year ; ninety-three could not reproduce

better : the heads of one hundred and f >rty-

five were regenerated with monstrosities; and

the remainder died. Reproduction of the

"whole head requires nearly the same time as

that of the half.

Should I be asked, why there is no repro-

duction, either of the head or horns, in dif-

ferent snails ? I shall ingenuously confefs my-

self unable to advance any thing concerning

it but simple conjectures. As the reproducing

and unreproducing snails are both of the same

species, we cannot say that some of them

have the property and others have it not.

I should rather suppose, that the reproductive

virtue cannot take effect from the diseased

state of the snails ; having uniformly ob-

served, that, besides their most remarkable

emaciation, the exterior afsumes a yellowish

hue, which sterns the inseparable con-
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comitant of snails affected by disease, and liable

to perish.

After obtaining reproduction of the head,

it was very natural to think that snails would

regenerate other parts lefs efsential ; such, as

the eminent collar which surrounds and orna-

ments the back of the animal, when out of

the shell, and the flat broad foot by which it

is supported during its motion. These two

parts, when cut off, were repaired in the

best pofsible manner ; nature reproducing

much or little, according as it had been cut

away.

Uniting, in one point of view, what we

have hitherto said of the reproductions of

snails, it clearly appears; 1. That they can

repair the horns, whether partially or wholly

amputated ; 2. The head, when half is cut off;

3. That it is as completely reproduced, though

the whole has been severed ; 4. Whatever

part of the collar or foot is cut off, it is re-

generated. From which it is evident, that
o
these reptiles recover precisely the parts that

they have lost. This is not peculiar to them,

for it takes place in other reproducing animals.

Jf a newt wants a third or fourth of the tail,

Volume V. H h
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only a third or a fourth is reproduced ; and

the same may be said of one half, or the whole

tail. A similar phenomenon succeeds in the

fore and hind legs of this amphibious animal.

Reproduction of the parts wanting only, ex-

tends invariably to worms, as also to frogs,

while yet tadpoles. Besides, on consulting

the authors that have treated of animal repro-

ductions, I find that the same unalterable laws

have been observed ; whence we may establish

this general rule, if some anomalies are ex-

cepted, in animals, endowed with a repro-

ductive property, nature produces no more

than the parts or organs of which they have

been deprived.

Hitherto three species of snails have been

mentioned, helix pomatia, ncmoralis, and lu-

corum. But are these the only snails enjoying

reproductive powers ? The experiments of

foreign naturalists demonstrate that other

species participate the same privilege. Yet

I must acknowledge, that my experiments,

on others have almost always been void of

succefs ; for they have either not repaired the

head or horns, or only exhibited the first ru-

diments of reproduction, which terminated

with the death of the animal.
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But whence does it arise that some species

of snails have the faculty of reproduction, and

others have not ? Should such a question occur,

I must candidly confefs, that I have had not

sufficient materials to explain it. Was the

organic structure of the reproducing snails

very different from those that do not repro-

duce, some reason might be afsigned for it

;

or, to speak more philosophically, was there

any disparity between them. However, no

such thing was found, at least by me, with

any certainty, among the various species of

snails that either succeeded or did not suc-

ceed in reproducing.

This uniformity of organization in snails spe-

cifically different, which at the same time pro-

duces opposite results, as reproducing and

not reproducing, is a useful lefson that we

cannot avail ourselves of analogy in reasoning

from one species to another -, but that truth

may be attained, we are under the necefsity

of undertaking as many experiments as there

are animals specifically different ; and the

force of this conclusion, so humiliating to us,

is more plain and evident, by throwing a tran-

sient glance on the various animals which na-

Hh2
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turalists have at different times discovered to

be endowed wkh a reproductive virtue.

When the immortal Trembley first dis-

played the prodigies of the polypus to the phi-

losophical world, it was thought that the very

simple structure of the animal chiefly con-

tributed to effect them. Indeed, the polypus

being destitute of a heart, veins, and arteries,

and, consequently, of the real circulation of

fluids -

y neither brain, spinal marrow, or nerves,

nor any other concomitant of these parts,

which are met with in an infinity of animals,

being found in it , but the whole appearing

of a gelatinous and homogeneous substance,

universally covered with a number of granules;

all this, I say, excited belief, that the simpli-

city of structure concurred in marking the

portion cut from the polypus become an en-

tire polypus. Thus it was thought, before the

Genevese philosopher's discovery, that the

wonderful phenomena, afterwards seen in the

polypi, succeeded in plants from their very

simple structure. And the reproduction of

parts lost by other animated beings of simple

structure, as sea-nettles, sea-stars, and I may
also add, crayfish, favoured the opinion. But
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it having afterwards been found, that certain

fresh water worms, though much more com-

pound than polypi, when cut in pieces, would

become so many complete worms, it was de-

monstrated, that simplicity of organization

was not a condition requisite for the repro-

duction of wanting parts. Besides, this is

verified in the clearest manner by earth-worms,

since Reaumur has found that, cut in pieces,

they multiply like plants ; which is a phy-

siological fact that some naturalists have

denied ; but it will be put beyond all question

in my Riproduzioni Animali. When I name

the earth-worm, I speak of an animated being,

whose organization is a thousand times more

complicated than that of the polypus ; from

finding the circulation of blood, and, con-

sequently, arterial and venous vefsels in it

;

an alimentary canal, spinal marrow and nerves,

and the union of swo sexes, as it is an herma-

phrodite. Of the same complicated structure

is my fresh water boat-worm ; neverthelefs

its reproductive faculty is not inferior to that

of the earth or fresh water-worm.

Yet how much higher does the organic

structure of snails and newts place them in the

animal scale? Let us omit the former, as

3 H h 3
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enough has already been said of them, and

stop a moment to consider the latter. Though

naturalists have properly clafsed "the water-

newt among amphibia, it is a real quadruped,

as it pofsefses in miniature most of the parts

which quadrupeds have in large. A great num-

ber of these have the tail provided with os-

seous vertebrae insinuated into each other,

and succefsively smaller as the tail diminishes.

The tail of water- newts is of the same confi-

guration, and consists of the same ofseous

vertebrae : it also has the soft solid parts, such

as the medulla lo^ga, which traverses each

vertebra, and perforates the smallest : it has

nerves, muscles, veins, arteries, a heart, a

numerous afsemblage of glands containing

that acrid milky fluid which exudes through

the skin when the newt is irritated. Both

the fore and hind legs have nearly as many
soft solid parts, and hard solid parts or bones,

as those of quadrupeds, and almost as we have

ourselves. Finally, a rudely circular bone

surrounds and terminates the mandibles of our

amphibia, from which a little regular forest

of the sharpest teeth projects. Who could

have supposed that this quadruped had the

property of reproducing such an afsemblage

of parts so different among themselves ? But
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it is most undoubted : for, besides being the

first discoverer myself, I have witnefsed it re-

peatedly. Losing the whole four limbs at a

blow is nothing: to a newt, because it can re-

produce them all, and reproduce them per-

fectly. I have taken the trouble of number-

ing the bones in these limbs, and found them

to be ninety-nine : and ninety-nine have ex-

isted in the four reproduced limbs when all

were amputated from the trunk. Nay, let the

four legs be completely cut off, and the whole

tail, as also the two mandibles ; the newt,

in addition to reproducing the limbs, will at

the same time repair the jaws and the tail.

This fact, which has so much the appearance

of a paradox, and at first sight seems more

fabulous than the famous Lemean Hydra, I

have repeatedly seen and shown to many

friends, to the great amazement of them all.

The water-newt is so much more the object

of admiration, since it never defrauds the

eager experimentalist of its multiplied repro-

ductions, which is otherwise with snails, as

some of them will not reproduce.

Behold the evident existence of reproduc-

tion, beginning with the polypus, proceeding

to various worms, then to snails, and lastly,

Hh4
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to water-newts ! that is, advancing from the

most simple animals to others lefs simple, and
from these to some whose organic structure is

more complicated ; and there is no efsential

difference produced by the more simple or

more complex organization.

These facts also prove, that the tendernefs

or delicacy of fibre is by no means a condition

necefsary for animal reproduction. How great

is the difference between the body of a poly-

pus and the tail or limbs of a water newt ?

But do not both reproduce in the same man-

ner ? How many small animals are there, as

delicate as the polypus, even much more so,

and as completely aquatic, which, instead of

reproducing when cut asunder, inevitably

perish ? as I have ascertained by numerous

experiments.

However it is proper to remark, that of the

animals adapted by nature for reproduction,

those provided with the more tender fibre

have a singular prerogative over the rest. In

the first place, the defective limbs begin sooner

to be repaired. A polypus, divided into many
pieces, in a few hours begins to multiply into

io many other polypi an earth or water-
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worm requires a few days ; a snail or newt,

on the contrary, requires several weeks, be-

fore beginning to reproduce. Secondly, re-

production is much sooner complete in the

former. Only a few days are necefsary for a

polypus ; worms require whole weeks j the

snail must have several months for repairing

its head ; and a year is not sufficient for the

new limbs of a newt to grow as large as the

old. Thirdly, the same animal, so long as

young, and the fibre consequently more tender

and pliant, will reproduce the lost parts

quicker. This I have seen in newts, and

also in snails, which will repair the severed

head in six weeks, and much sooner, if young.

Finally, reproduction is more tardy, as the na-

tural softnefs of the animal decreases. We
have a striking instance of this in frogs. If,

while still tadpoles, but the limbs beginning

to appear, their limbs should be amputated,

by my own observations it is certain that they

will be most completely repaired. But the

same will not succeed when the tadpole has

afsumed the figure of a frog : then it is never

or almost never, that the trunk puts forth a

new limb. Whence arises so great a differ-

ence in the same limbs of this amphibious

animal ? Shall we say, that this virtue, this
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reproductive power, which the animal en-

joyed while a tadpole, has been lost bv it be-

coming a frog ? as if, by the metamorphosis,

it ceased to be the same animal, which is but

an unphilosophical sentiment. 1 find it more

consistent with truth, to suppose the repro-

ductive power continues in the frog ; it is

enabled to operate in the tadpole, by means

of the great tendernefs of fibre, but its action

is afterwards prevented from the succeeding

induration. Let us endeavour to elucidate

this a little. The frog, while a tadpole, never

leaves the water ; and it would perish on at-

tempting to do so. Only from time to time

does it dart from the bottom to the surface,

and, for a moment, puts up its mouth, to ex-

pel the air from its lungs, and inspire what

is fresh. The trunks or the amputated limbs

then remain in a state of the greatest softnefs,

being always immersed in water, and bathed

by it in every point. The minute limb, yet

a germ, will be able to perforate the trunk, if

this exprefsion may be used, to come out

and freely expand. But the same thing will

not happen, when the frog has attained its

full and permanent size. Then, as it generallv

iins out of the water, or retreats thither

only when menaced by danger, the trunk
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will be subject to the influence of the air

:

thus it will cicatrise ; and the contraction,

occasioned by the cicatrice, will prevent the

reproducing germ from breaking through and

expanding. The mutilations of snails, hitherto

mentioned, were for the most part performed

when spring was somewhat advanced j be-

cause I had observed, that no lefs that 61° of

heat was necefsary to obtain reproduction,

which we generally have not in Lombardy

before that time ; and if they are then deca-

pitated, it is certain that the snails, at least

many of them, will repair the head. But

what will ensue, if decollation is towards the

middle of September, or when the requisite

heat does not continue with us more than a

month, on account of the supervening autumnal

rains ? I have instituted many experiments for

elucidating this curious inquiry, and obtained

the following results; if the mutilated snails

were exposed to the heat of a stove, equal or

surpafsing the necefsary degree, I was sure of

repropuction before the end of winter. Ifkept

in a situation where, for some days, they might

be exposed to the cold of freezing, the

greater part perished. When the cold was

lefs, they retained the power of reproduction,

which re-appeared in spring ; and the head
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and horns, having begun to grow at the com-

mencement of winter, attained their full size

in the subsequent spring. If decollated in

the beginning of winter, and care taken that

they did not perish with cold, though with-

out being kept in a stove, no reproductive

principle appeared on the plane of the trunk ;

but it became evident in May, and ad-

vanced to perfection during the summer

months.

The same mode of regeneration practised

by nature in the reproductions of snails she

also practises in those of newts, of earth-worms,

and water-worms ; with one variation, how-

ever, that these animals reproduce, though

slowly, at the temperate degree, which arises

either from the great softnefs of their fibre, or

from something peculiar in their nature.

When engaged with the reproductions of

earth-worms, it struck me to try whether the

reproductive power was exhausted by the first

reproduction, and I found that it was not.

Thus to the second reproduction succeeded a

third -

3 and this being taken away, there came

a fourth, then a fifth, and so on. If a portion

of such succefsive reproductions were cut off,
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the second reproduction entered the first, and

the third the second, &c. Thus I came to

have a scale of reproductions united to the old

trunk, always younger, smaller, and the colour

gradually lighter.

These regenerations of reproductions equally

succeeded in the tail of tadpoles, and, what is

more surprising, in that of newts, and likewise

in their limbs, though the parts of these two

members are so different from each other.

Therefore, if the four limbs and tail of a newt,

already reproduced, are amputated, other four

limbs and a tail will regenerate a second

time j and this experiment may be consi-

derably protracted. Indeed, with young

water-newts, where the reproductions were

prompt, I obtained six succefsive repro-

ductions of the limbs and six reproductions of

the tail during the months June, July, and

August. In one of these animals, I counted

six hundred and eighty-seven bones repro-

duced.

In consequence of these reproductions in

earth-worms, tadpoles, and newts, I thought

of trying whether they would succeed in

snails j and, for that purpose, mutilated se-
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veral, some of the horns, and others of dif-

ferent portions of the head, or the whole j

and I cut off whatever parts were renewed,

exactly where they joined the old trunk.

The second reproduction did not fail to take

place and succeed in the same manner as the

first; and this also happened with a third re-

production ; but the death of the snails pre-

vented me from extending these curious ex-

periments further.

Another suggestion occurred, besides this

inquiry ; which was to investigate whether

the reproductive powers could at last be ex-

hausted, or whether they would always suc-

ceed, so long as the animal lived. And the

experiment might have been begun on newts

in preference, selecting the youngest, because

this amphibious animal is easier mutilated

than snails, more tenacious of life, and repro-

duces more readily ; but I had not leisure for

such experiments, which, if undertaken by

any expert naturalist, will undoubtedly tend

to utility, and may form a new chapter in

physiology.

In the whole course of this Efsay, I have

delivered the results of my experiments only,
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and always supprefsed the details. Had I

related these, it would have been a volume,

not an Efsay ; but I was desirous of in-

structing the reader, without fatiguing him by

long circumstantial narratives. 1 always hope

to have obtained sufficient credit with the

public to merit belief. It gives me pleasure

to observe, that almost the whole of these

results are confirmed by distinguished natu-

ralists, as will appear in a second memoir on

the reproductions of snails, where an abstract

shall be given of the writings in my favour,

and, at the same time, one of all those that

attempt to controvert them. The confirmers,

as far as I know, are Mefsrs. Turgor, Lavoisier,

Tenon, Herifsant, Bonnet, Senebier, Schseffer,

Roos, Muller, Scarella, Troilo, besides three

other Italians, celebrated profefsors of ana-

tomy, who, having recently repeated my ex-

periments, and found them true, have been

so obliging as to communicate their memoirs.

The controverters arc Mefsrs Murray, Warteh
Cotte, Bomare, Adanson, Schroeter, Argen-

ville, Presciani. In my second treatise, I

shall likewise examine the value of the

impugnations with philosophic impartiality,

and shall not fail to give the merit of the

impugnators its full weight. I am very far
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from supposing that my discovery will form

an epoch in natural philosophy ; it will rather

form an epoch in the history of the human

mind, to see how an experiment, so certain,

so easy as that is, ofobtaining the reproduction

of the head of the snail, has deceived such a

number of philosophers,—and, what is more

astonishing, in an age which seems to be that

of observation and experiment, if, on the

other hand, it was not remarkable that expe-

riments are made by every one. But the

proper method of experiment has always been,

and will always be, confined to very few.

ESSAY XXX.

On the Culture of Beans.

IT is difficult to cultivate rich moist soils to

full advantage, without the afsistance of this

plant, which has two qualities of singular im-

portance ; first, that of extracting very little

from the fertility of the land ; and second,

preparing better, perhaps, for wheat, than

any other crop.
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It is uncommon to give more than one

earth for beans, and generally improper, for

they love a whole firm furrow, and never thrive

better than on a layer.

In Kent, they find that no plant pays better

for dung, but it is uncommon in Suffolk to

afford them any ; yet dunging fallows for

wheat is found in all parts of the county, and

is a most barbarous practice. Where this

husbandry is pursued, there could be no im-

provement more obvious than giving the dung

to beans, and then taking the wheat.

Beans have been dibbled a row on every

flag ; by others, on every other flag. I have

found it more advantageous to plant in clusters

four or five beans in every hole, and eight ox

nine inches from hole to hole, which admits

much better hoeing than when more thickly

set. Dibbling is the best and most effective

method of cultivating beans.

The time of sowing is guided by the season^

as soon as the land is dry enough in the spring

to work well, is the right time ; and February,

in that case, a proper time ; but they do weJpi

all through March.

Volume V* J£ i
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In Kent, both horse and hand-hoes are for

ever at work, and the crops are kept in a

degree of garden cleannefs.

The Kentish method of shimmingthe stubbles

of beans, cannot be too much recommended :

whatever may have been the hoeing, there

will remain some weeds ; these ought not to

be ploughed in, but cut shallow on the surface,

harrowed out, . and burnt, or removed to the

compost dunghill. By repeating this operation

to absolute cleannefs, the land is left in garden

order for wheat.

ESSAY xxxr.

On Farm Horses.

O n the economy of the stable depends, in

no small degree, the profit or lofs of the

husbandman ; since, if the working cattle are

disproportioned either in number or size to

the exigencies of the farm, or if properly
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adapted in these particulars, should turn out

unhealthy, either from natural causes or an

undue attention in the persons to whom the

management of them is entrusted : or if they

arc over-worked, or on the contrary not kept

with a sufficient degree of strictnefs to their

labour; if they are pampered too high, or

have not a due allowance of food : in either

of these cases the owner will find an evident

diminution in his profits ; and, if not timely

redrefsed, a want of attention to these mi-

nutiae, as they may at first sight appear, will

increase by slow progrefsions, till the evil may
at length terminate in the ruin of those people

who have been remifs in this part of their

businefs.

The number, as well as size of the work-

ing horses, must depend on the situation,

extent, and nature of the farm; since one

team on a gravel, sand, or other light soil, will

cultivate a larger proportion of ground in a

given time, than two on a clay, where the

native adhesion of the soil enhances the diffi-

culty of the several operations of the field, and

where the deep and miry roads render a

larger strength of cattle abundantly necefsary.

Again, the farmer whose fields are hilly and

I i 2
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uneven, will be under the necefsity of sup-

plying himself with more able horses to answer

this superior strength of tillage, than another

whose lot has thrown him on a level situation.

Such people also who have a large proportion

of wood land, or who from any other cause

are obliged frequently to perform long journeys,

demand an abler team than he, whose chief

employment is the tillage of his ground, and

is therefore rarely under the necefsity of tra-

velling on the road, except in the necefsary

conveyance of his grain to market, the prox-

imity or distance whereof is an object of no

mean import to
s
the farmer; since, if his situ-

ation be in the vicinity of a market-town,

more corn may be delivered in one dav, than

in two or three where the barns lie at the

distance of eight or ten miles, or perhaps

farther, as is the case with many farms ; and

if the various items saved by this contingency

were to be added together at the year's end,

they wrould, I am persuaded, form a much
larger sum than is generally imagined.

The proportion of meadow or feeding land

to the arable is likewise to be considered in

regulating the number of working cattle on

the farm, since when there is a due allowance
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of the former, there will be lefs employment

for the horses ; and consequently on these

farms, where there is an equal division of

arable and green land, one team will be amply

sufficient, where there would otherwise have

been a necefsity to employ two or three.

The sex of the labouring cattle will like-

wise be determined by the nature ot the farm,

as it may be more convenient to employ

geldings if there is a want of pasture, whilst

a due portion of green land may encourage

the farmer to drive chiefly mares, by which

means he will have the advantage of breeding

colts, and thereby of furnishing himself cvith a

constant succefsion of young cattle at a trifling

expense ; and this is so material a consi-

deration, that it ought never to be neglected

where there is an opportunity of reducing it

to practice j since, when a person is obliged

to supply the deficiency of his team, whenever

age or accident render it necefsary for him to

recruit his stock, by having recourse to the

dealer, it forms a continual drain from his

pocket, and lays him under the necefsity of

expending a considerable sum in the purchase

of working cattle, wrhich, when he has the

advantage of breeding them on his own
5 Ii3
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pastures, might be reserved towards the pur-

pose of buying other stock, and his tearrl

would in all probability be mofe completely

furnished from his own breed, than by any

which he could purchase from the horse-dealer,

with whom he runs great hazard. Other ad-

vantages likewise attend the husbandman

who is fortunate enough to pofsefs a quantity

of pasture land in due proportion to the arable;

1 mean advantages pertinent to the subject in

hand, for as to the general superiority of farms

of this description over mere arable tenures, it

is so manifest, as to occur in a thousand in-

stances; but in this particular one of the ma-

nagement of the teams, I would mention the

being able to turn out a sick or lame horse,

and thus in many cases expediting a cure in a

much more effectual manner, and at far lefs

expense than if recourse were had to the

farrier. Besides, where mares are kept in

preference to geldings, a disorder which would

totally disqualify the latter for businefs, will

render the former by no means lefs proper for

breeding, and thus she may still continue

useful in this particular, whilst her offspring

supply her place in the harnefs.

In those countries where the ploughed land
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is stiff and perfectly free from stones, and

where the pasture is of the richest kind, the

use of horses is in a great measure supplied by

oxen, which being turned out of the team

into the feeding pasture, bring a double profit

to the owner. The expense of maintaining

these creatures in good working order, bears

no proportion to the consumption in hay and

corn required for the horses, besides the very

material saving in the article of shoes, wherein

a horse-team considerably enhances the black-

smith's bill. These advantages speak greatly

in favour of an ox team, where the situation

will admit of the practice ; but where the

land is stoney and uneven, and the roads hard

and rugged, and where the farmer is not pos-

sefsed of a sufficient quantity of good fertile

meadow land to admit of the beast bein<r fat-

tened on the pastures, when he has been

worked a sufficient time : when either of these

circumstances are wanting, it is certainly the

most judicious method to employ a horse-

team ; for the ox, at best a slow mover, would

make but very indifferent way on ground that

is hard and stoney, as in that case he must ne-

cefsarily be shoed, and this is a task of no small

difficulty, these animals being endued with far

lefs docility than the horse, and are generally

Ii 4
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cast whenever this operation is performed.

Besides, where the farmer has no convenience

of fattening the oxen when past their labour,

he must often sell them at a disadvantage to

the feeding grazier, so that on these consi-

derations the horse is by far the most useful

beast ; but in deep miry countries, as I ob-

served before, the ox may be employed to

great advantage.

The horse is subject to a greater variety of

disorders than any other of the animal race,

and these are often aggravated by ill ma-

nagement ; nay, I believe I might add, that

more distempers are brought on by a neglect

or improper regard to the creature, than what

proceed from natural causes.

As the complaints incident to this animal

are more numerous, so is he more susceptible

of injury from the different vicifsitudes of heat

and cold, than any other creature. The

ox, when he has finished his stated task for

the day, is turned abroad to feed, without any

other care from the hind ; whilst the horse is

taken into the stable at the close of his labour,

and diligently attended during the remainder

of the day, and at night left to repose on a dry
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and well-shaken bed. The horse meets with

an early attention in the morning, and is al-

ternately fed and curried before he goes forth

to work, in order to enable him the better to

withstand the fatigues and labour of the en-

suing day ; the ox, on the contrary, fearlefs of

the summer's sun and winter's blasts, is taken

out of the field, and with very little ceremony

harnefsed for his work.

Such being the care required in the ma-

nagement of a working-team, how necefsary

to the farmer's interest is it, to be provided

with a set of domestics sober, honest, and

diligent, who by obliging their horses to do a

good day's work at whatever businefs they

may be employed, and by a frugal, yet ne-

cefsary allowance of meat in the stable, and

by a proper attention to the drefsing and well

ordering of their cattle, will take care that

their master's interest be promoted, and his

welfare consulted in every particular. But

however ardently the pofsefsion of servants

with qualities like these is to be wished for,

I believe there are few that have kept de-

pendants of any kind who can boast of having

often met with those which have turned out

perfectly to their wishes ;
perhaps if we were
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to extend our inquiries in this particular from

the prince on the throne to the villager, whose

only attendant is a dirty girl 5 I say if we

could search into the characters of these va-

rious degrees of servitors, we should find that

all of them in their several stations, so far from

studying the interest and profit of their master,

directed their views towards enriching their

own coffers, at the expense of their employer

;

and whilst the courtier has his parasites and

dependents to share with him in the plunder

of his Sovereign, the solitary domestic of the

villager abovementioned finds some char-

woman or itinerant ballad-singer, to receive

the scraps of the pantry and the refuse of the

kitchen.

In this progrefsive scale, there arc none

who study more arts of deception, and perhaps

there are few of the several ranks and deno-

minations of servants, from the palace to the

cottage, who have fairer opportunities of ex-

ercising their dexterity in this way, than those

employed by the husbandman. Being brought

up from their infancy in the lowest habitudes

of trick and knavery, and observing in their

parents, and in every one of their own order,

a kind of emulation at excelling in every mean
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art and chicanery, and consoling themselves

with the satisfaction, that so long as they keep

within the letter of the law, and are free from

capital offences, they may wirh impunity con-

tinue in the practice of this lower rank of

vices, it is matter of little surprise that they

should imbibe their parent's notions : and thus

the ploughboy is no sooner admitted into the

stable, than he is initiated into the vices of

that seminary, and shows himself an apt and

ready scholar by pilfering his master's corn,

which as it is given to his master's cattle, the

waggoner (his worthy tutor) persuades him is

a matter of trifling concern, and by no means

a breach of the seventh commandment ; till,

by a frequent repetition of this crime, and

from the force ofexample in his fellow-servants,

he is led on to the commifsion of other acts,

where this kind of casuistry does not so pro-

perly come in aid of his wounded conscience.

Since these arts too frequently are practised

in a farmer's stable, how careful ought he to

be that his working cattle do not suffer either

from the neglect of the ploughman, or from

his over-solicitude to be pofsefsed of a fat and

sleek-looking team. Such horses may indeed

attract the eyes of a gaping crowd at a country
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market, but will never answer the purpose of

the farmer in getting through their daily

labour with a moderate proportion of meat

;

and a due attention to these particulars would,

I am persuaded, be the means of preventing

many of the disorders to which this useful

species of animals is naturally subject.

Few of the people whom I have now des-

cribed, namely those who break the bonds of

every social tie to feed and pamper their fa-

vourite animals, will use the horses with

cruelty, or neglect the management of them

in the stable ; but there are others of a dif-

ferent cast, who being by nature indolent, and

of a morose and evil disposition, proceed to

their work with disgust, and spend those

hours which should be appropriated to a ne-

cefsary attendance on the horses at the ale-

house or the forge, or in short at any other

place but where they are wanted. These

often degenerate into the contrary extreme,

and not only waste their master's property by

neglecting his interest, but, carelefs of the

welfare of the horses with which they are en-

trusted, incapacitate them for businefs by their

ill-usage and want of attention.
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The pofsefsion of a fat team is likewise not

unfrequently the master's pride ; and when
this happens to be the case, one can hardly

blame the servant in any deception he may
use to promote a sleek and comely appearance

in his cattle, since by these arts he is likely to

purchase his master's favour; and where a

farmer is thus attached to the silly emulation

of excelling his neighbours in this particular

of a fat team, the allowance of corn it may be

presumed is very ample, and the labour re-

quired from the horses by no means fa-

tiguing.

The management of the plough-team varies

efsentially in different countries, and even in

different parts of the same county ; whether

we consider the labour to be performed as a

day's work by the same number of cattle, the

quality and quantity of their food, or the stated

hours for baiting and attendance. In the

eastern part of Kent, the waggoner or head

ploughman pays an early regard to his horses,

and baits them continually with chaff and corn

from the time of his rising at four o'clock, till

six or seven, when the day's work com-

mences ; and in the afternoon, whilst the

mate is baiting, the waggoner employs him-
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self by cutting cavin into chaff, or where this

is not in sufficient plenty, hay and straw mixed,

and sometimes oats in the sheaf. At eight in

the evening he goes to bed, and leaves the at-

tendance on the team to his mate, who sits

with them till ten, so that the horses are left

but a few hours to themselves ; and this diligent

attendance is unavoidably necefsary, since in

this country the horses are not permitted to

have any rack -meat, but have generally a

full allowance of corn ; whereas on the other

side of the county, the stable door is rarely

opened of a morning before five or six

o'clock in the winter, and by nine in the

evening the horses are racked up and left to

their repose ; and as by this method of giving

the horses rack-meat, the lefs chaff is required,

so there is generally a sufficient quantity of this

produced by the thresher ; if not, the labour of

cutting does not often fall to the share of the

ploughman, but is paid for by the farmer to a

person who is expert at this businefs.

In support of the former practice may be

urged the reserve of a considerable quantity

of fodder, which when given to the horses

without limitation, forms a large item in the

rural acounts at the end of the year, especially

when the situation is within a small distance
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of London, or any place of considerable note

where hay usually fetches a large price ; to

which may be added the advantage which

the horses reap from the constant attendance

that must necefsarily be paid to them when
baited in the manner before described, whereby

the servants are kept continually in their work,

and prevented from loitering away the after-

noons at the ale-house or the smith's shop, as

is too frequently the case with those who have

more leisure on their hands ; a great expense

is likewise saved, which must otherwise be

paid for cutting chaff. On the other hand,

the farmer who prefers the more general custom

of allowing rack-meat to his horses, may enu-

merate the following advantages accruing from

this method : First, the weekly allowance of

corn may be more sparing, where the horses

have constantly some kind of ra^k-meat to

resort to, than when their whole dependence

rests on the manger ; nor is it necetsary. that

such rack-meat be wholly confined to hay,

but may consist partly of pea or bean-straw,

at those times when the labour of the horses

is light -

y and in seed-time, or whenever the

team is tasked writh heavy work, though sain-

foine, clover, &c. may be allowed them of a

night, yet this need not be given to an un-
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limited degree, which indeed would quickly

end in the consumption of a large stack, but

be trufsed out in such proportion as the master

may judge expedient, obliging the servants to

tend the horses with chaff in the afternoon.

Under these restrictions, the consumption of

fodder may, perhaps, not exceed in value

the sheaf corn allowed to the teams in East

Kent. A second consideration in favour of

this practice, is in having the ploughman at

leisure in the afternoon to employ about occa-

sional jobs, whilst in East Kent these domestics

have a just excuse for refusing to lend a help-

ing hand towards expediting any other work

than what appertains solely to the manage-

ment of their horses : and this advantage of

having the servants at liberty to employ in

the afternoon is of no inconsiderable moment,

since by their efforts many jobs may be ac-

complished, which would otn rwisc nave "de-

manded the aid of a labourer, the expenses of

whose hire in the course of a winter will swell

up to a large amount ; not but there are many

farmers who never employ their servants in an

afternoon to any other work than what the

care of the horses affords them , and this re-

laxation on the part of the master, has given

so great encouragement to the servants in
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their obstinacy, as to furnish a pretext for

disobeying every order but what respects the

horses or the work to be done by them ; a

disposition which there seems no other means

of correcting, but through the medium of that

necefsary officer of justice, a civil magistrate,

who never fails on application, to back the

master's intreaties with a threat of Bridewell,

in case of the servant's obstinacy and refusal,

a measure which generally secures their com-

pliance.

To the two considerations last mentioned

may be subjoined a third, which in the end

may turn out of more consequence than either

of the former, and that is the opportunity en-

joyed by the farmer who gives his horses rack-

meat, of seeing the stable door locked up at

night and opened again in the morning ; and

this cannot be so conveniently done where

the ploughman is to sit up late and to rise

the next morning at three or four o'clock, and

thus an object of the most serious consideration

is left to the care of fellows, who are rarely

deserving of any trust ; namely, the danger

from fire, whereby the negligence of the ser-

vant may involve a family in total ruin, not to

mention the great waste of candles in th?

Volume V. K k
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many dark hours wherein the ploughman is

necefsarily engaged with his horses.

Such are the different modes of conducting

the economy of a farmer's stable throughout

the winter months ; where, without the most

vigilant caution on the part of the master,

such waste will be committed, as to render

fruitlefs and abortive his most laborious exer-

tions in the field.

Whichever of these methods shall be pre-

ferred, it is obvious that the maintenance of

the horses in a condition to go through their

winter's labour will be attended with no

trifling expense ; and therefore it should seem

a matter of prudence to be furnished with

green meat early in the spring, that the teams

being turned into the field, or having a suf-

ficient quantity of grafs mown for them, the

expense of corn may in a great measure be

saved: for so highly nutritious are the juices

of green food of every kind, and so agreeable

is this provender to the taste of these animals,

they will go through more severe labour,

carry a smoother coat, and thrive abundantly

faster on this meat alone, than with a full al-

lowance of hay and corn ; so that there are
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many farmers who never give their horses

corn during the summer months, whilst others

take off half their winter's allowance. This

is a great saving, besides the advantage of em-

ploying the ploughmen in the latter part of

the day at various kinds of businefs, which as

the spring advances, become necefsary to be

expedited.

The most general food for working-horses

in the first part of the summer, when not

turned to grafs, is that arising from the tare.

This succulent herbage is raised from the

small seed called winter tare, which ought to

be sown with all convenient despatch after

harvest, on a piece of ground in good con-

dition, and at no great distance from the yard :

much depends on the nature of the soil and

the state of the weather during the winter and

spring months, as to the season when these

pulse will produce a crop fit for the scythe ;

but if the weather has not been very unkindly,

they may be expected to turn out a tolerable

good swarth at the beginning of old May, and

when this first provision shall be expended,

the clover and spring tares will come in, so as

to afford the horses a constant succefsion of

careen meat during the summer. And this

Kk2
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method of feeding them with green meat in

the stable or in the yard, (for there are many
people who contend in behalf of the superior

advantage in point of health, when the horses

are turned into the yard of a night, and there

fed from the crib, over the mode of keeping

them continually in the stable,) the practice,

I say, of confining them to their meat, is far

preferable to that of turning the horses into a

meadow when their day's work is finished,

and this on many accounts: First, by having

their meat cut for them, they avoid the con-

tinual plague of those tormenting insects, flies,

which are a perpetual source of complaint to

cattle of every kind when feeding abroad in

the summer months. Secondly, by thus

feeding and reposing themselves at home, the

mischief likely to accrue from the horses

breaking out of their pastures is obviated :

whereas when they are turned into the up-

lands, although the grafs be never so good,

the gates well secured, and the fences strong -,

yet so tempting is the verdure of every field

at this season of the year, and the horse an

animal so prone to ramble, that the danger of

their quitting the pasture allotted them during

the night is very great ; and in such case a

team of horses may create more mischief in
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six hours, than 201. or perhaps 501. will repay,

besides the plague of seeking thern in the

morning, the greatest part of which may haply

be consumed in a fruitlefs inquiry, and half the

day be gone past ere the teams are harnefsed

for their work. Thirdly, the waste which is

made either in a piece of grafs or clover where

the horses are suffered to ramble over the

whole close ad libitum i it being a clear case,

that the produce of one acre of green meat

given in the rack will maintain the same

number of horses much longer, than three

acres would have done if they had been suf-

fered to go over the field at their pleasure.

Add to these another consideration, which to

a farmer is a matter of the utmost importance j

and this is, the waste of the dung and urine ;

since it is universally allowed, that the soil of

the horse dropped casually in various parts of

the field is of little or no use, the virtues of it

being exhausted by the heat of the sun, and

the surface of the ground prevented by this

covering from putting forth a fresh shoot of

grafs, whereas when the team is fed with

green meat in the stable, with a plentiful

allowance of litter, the dunghill will be con-

siderably raised during the summer ; for this

food being very succulent, acts with the

Kk 3
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animal as a powerful diuretic, by which means

the straw is quickly converted into manure,

and becomes a valuable addition to the repo-

sitory of a farm-yard. I know but of one ar-

gument which the advocates for grazing their

horses abroad can bring in favour of this prac-

tice ; namely, the keeping the animals in

health by action, to which they are naturally

inclined, and thus preventing the accidents of

swelled heel?, &c. But this advantage is by

no means precluded, when the mode of feeding

the team with green meat in cribs is pursued,

as hath been touched upon before ; and here

they may have the free enjoyment of their

limbs, without any of those hazards so likely

to ensue from their feeding abroad ; though

when a horse is kept with proper strictnefs to

his work, I believe there will be little danger

of his becoming greasy by standing in the

stable at night, except in some particular

constitutions.

Though tares are a very wholesome diet in

the first part of the summer, they should be

cautiously given, or rather wholly discontinued

as the summer advances, and they are become

rotten on the ground. At this time I am
convinced they are a food highly improper for
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the horses, 'and when given in that state fre-

quently turn out very prejudicial to their

health ; for this vegetable, from its extreme

succulency, contributes to fill their bodies

with ill humours, from whence originate dis-

orders of various kinds, such as yellows, stag-

gers, farcy, and other fatal or incurable mala-

dies. On this subject I can speak with the

greater confidence, as the major part of my
own team fell a sacrifice to this imprudent

conduct in the year 1773. In this summer

several of my working-horses were carried off

by the staggers, occasioned, as I am we'll per-

suaded, by their feeding in the month of June

on summer tares, which were remarkably

grofs, and by being lodged, had become rotten

on the ground. To avoid this pernicious con-

sequence, it seems the best method to dis-

continue the use of tares as soon as the clovers

become fit for the scythe, and where there

remains no other alternative, rather to turn

the team abroad, than to endanger their healths

by suffering them to feed on such foul and

unwholesome diet.

But to guard effectually against every ob-

stacle, the most prudent way is to raise a field

:of lucerne in the vicinity of the yard, which

3 Kk 4
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will afford a plentiful supply of wholesome

and nutritious aliment till the time approaches

for taking the horses up to dry meat. The

first cutting of this excellent vegetable, if pro-

perly managed, may commence a fortnight or

three weeks before the tares will be ready for

the scythe, and the mowing may be con-

tinued throughout the summer without any

danger to the cattle, and to the infinite emo-

lument of the farmer, who will thus pofsefs an

opportunity of furnishing his horses with a

wholesome food, and that in great abundance,

and at a trifling expense, till the return of

winter renders it necefsary to discontinue the

green meat, and the tares and clovers may be

reserved for the other various purposes to

which they are capable of being applied.

It is a very salutary practice to bleed the

team previous to turning the horses to grafs

in the spring, and to repeat it when they are

taken up to dry meat at the autumn, though

there are many people who object to these

periodical evacuations, alleging that the con-

stitution of the animal is rather injured than

otherwise by this habit. But when it is re-

collected, that the horse is subject to a greater

variety of disorders than any other quadruped^
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and from his constant labour is particularly

liable to have his blood and juices contami-

nated, it must be evident that this disposition

is likely to be increased by a change of diet,

particularly on a sudden transition from dry

fodder to green meat, where from the super-

abundant succulency of the food, the humours,

which at this season ot the year are in con-

tinual flax and agitation, will be accelerated

to that degree, as to bring on disorders which

may terminate in the death of the creature,

and which might not in all probability have

taken place, if a copious discharge of blood

had been promoted some few days before the

winter provender had been discontinued ; nor

is the autumnal bleeding lefs necefsary to carry

off any foul humours which the succulency of

the grafs may have occasioned, and to pre-

serve the health of the team during the winter;

and if to this bleeding a dose or two of physic

were to be added, it would be a still further

means of insuring the health of the l^Ai'ses,

and rendering the farrier's attendance un-

necefsarv.

The proper time for taking the horses from

grafs is about Michaelmas ; for though we
have often warm sunny weather till the latter
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end of October, yet the grafs by that time

will have lost much of its sweetnefs, and

become lefs nutritious.

One acre of whole ground is accounted a

good day's work for a plough and four horses,

if the soil is of a middling texture ; but in

stirring fallows, when the days are long, and

the land pulverized by the former tillage, on

very light soils, an acre and a half may, with

great facility, be ploughed in a day by a four

horse team.

On stiff lands it will be necefsary to unite

an additional pair of horses to the team, and

this renders the expense in tillage on these

grounds much more considerable than on the

lighter soils ; but this increase of charge will

be amply compensated by the future crop,

which never fails to be more abundant and

productive than what is raised on the thin

groans.

The term for the mares going with foal is

eleven months, with the addition of a day to

every year of the animal's age. The mare

which is intended to supply the team with

draught colts, should be large-limbed, close-
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jointed, short-necked, wide-chested, home-

ribbed, with a capacious body; her eyes should

be clear, full, and pellucid, and her nostrils

large and open ; in disposition she ought to

be gentle and tractable, of a constitution

healthy and vigorous, free from any blemishes

either hereditary or acquired. The horse

should be bold and spirited, well made, and

of a kindly disposition; his constitution should

be strong, his temper good, and in short,

neither in mind or body, ought he to be con-

taminated with vices or disease of any kind,

since on the good qualities and strength of

constitution in the sire and the dam, depends

in a great measure the future welfare of the

colt. The proper time for putting the mare

to horse is in the months of May or June,

according to the fertility of the soil, always

observing that an early colt is to be preferred

to one which falls later in the season.

During the time of gestation, the mare may
work in the team as usual, till within a

fortnight of the time when she is expected to

foal; but it is necefsary that her labour, as she

advances in her pregnancy, should be gradually

slackened, lest any hurt should accrue to the

foal or the dam by hard exertions in the harnefs,
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which might probably occasion the mare to

slink her foal, or perhaps might be productive

of still more dangerous consequences. The

mare, within ten days or a fortnight of the

time when she is expected to foal, should be

turned into an orchard or other warm inclosure,

where she may rest secure from the interruption

of other horses, and be free from any annoy-

ances likely to occasion disturbance to her at

this time, and after foaling should be allowed

to run with her colt in the same pasture for a

month or longer, if not particularly required

in the team. The field set apart for the dam
and colt should be free from declivities or

precipices of any kind, and the grafs should

be of a length to afford a good bite, and to

furnish sufficient nourishment to the mare for

a copious supply of milk.

During the time that the colt runs with

the dam, it ought never to be allowed to suck

whilst the mare is warm from the consequence

of her labour, as the milk at that time would

be highly prejudicial to the young creature.

The proper time for removing the colt from

the dam is about Michaelmas ; and at this

time care should be taken to keep the mare
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and foal from the hearing of each other, that

neither the mare may bewail the lofs of her

colt, nor the latter fret and pine after its mother.

The best method will be to confine the foal in

a small stable by himself, which should be

furnished with a rack and manger, where he

may be fed with well-shaken hay and clean-

sifted oats, bruised a little in a mill. With

this management he will quickly forget his

dam, and become gentle and familiarized to

his keeper, and in fair weather may be suffered

to exercise himself in a pasture adjoining to

the stable, but this should be only for a little

while in the middle part of a sunny day, the

tendernefs of the young animal rendering it

necefsary that he should be kept under cover

during the winter.

Having been thus properly managed in the

first winter, he will by the following spring

have made rapid advances in growth, and as

the warm weather comes on may be suffered

to range throughout the day in his pasture,

and at night be lodged in the stable, and when

on the approach of summer it will be no longer

necefsary to bring him into the house, he may

continue in the pasture as well during the

night season as in the day.
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The proper age for gelding the colts is-

at ten days or a fortnight old, or as soon as

the stones are come down, and the most

proper season is the months of April or May,

and if not done at that time it ought to be

deferred till the end of September. Although

it be safest to cut the foal at the age above-

mentioned, yet the operation may be performed

without hazard at two years old.

The like care in respect to housing the colt

is required in the second winter, as was

directed in the first, only that now he may be

Jed by the halter to the pond, be frequently

curried, and accustomed to such other acts of

familiarity which have a tendency towards

rendering him tractable and obedient, so that

at the return of summer his harnefs may be put

on, and he may be employed in some kind of

gentle draught work in company with other

horses; but this exercise should at first be very-

light and easy, and not protracted too long, so

that the young horse may seem rather pleased

than disgusted with his new employment.

He should often go short journies in the team

upon the road, that his sight may be early

inured to different objects, which will dispose

him to be more tractable and lefs addicted to
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fear than he would have been if this pre-

caution were neglected. By this manage-

ment, and by alternate easy days work at

plough and in the waggon, the young horse at

the end of the summer will become able to

perform nearly an equal share of labour with

the rest of the team, and having been fed and

managed in the like manner with the other

horses, may, at the approach of winter, be

taken into the stable with them.

The docking of colts may be performed

when they are a twelvemonth old, either in

the spring or autumn, but it ought never to

be done in the summer months.

Those people who have great store of waste

pasture, such as heaths, moors, &c. pofsefs the

fairest opportunity of breeding colts, which are

here reared at a trifling expense, and having

plenty of room to sport and range at pleasure,

with good and wholesome water, do grow

out to their full size, end become more

serviceable for the team than those which,

from a more confined situation, have not en-

joyed these advantages.



520 georgicJal essays.

ESSAY XXXII.

On Bye.

JL his grain bears, of all others, the nearest

affinity to wheat, as well in the formation

of the seed, as in the manner of its growth,

and the purpose to which it ,is in some

countries appropriated. But though in many

foreign countries, and in Scotland, and some

of the northern provinces of this kingdom,

rye-bread constitutes a considerable portion of

food among the lower ranks of people ; it is

by no means so nourishing as bread made

from wheaten flour, and to those who are un-

accustomed to it would prove both unpalatable

and unwholesome, being of a very opening

quality, and has been often productive of

violent diarrhoeas and other complaints in the

bowels.

The chief purposes to which rye is applied

in the southern parts of the kingdom, are either

to feed off the green blade with sheep, or if

reserved for a crop, to sell to the tanners, who
make use of this grain in the way of their
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trade. Rye straw is used by the collar-

makers, and fetches a price superior to any

other.

The time for sowing rye, with a view of

depasturing the field with sheep, is from the

latter end of August till the end of September,

according as the harvest is more or lefs for-

ward. This grain, when intended for the

purposes above mentioned, is usually sown at

one ploughing of a wheat gratten or other

stubble, where the field is to come" in course

for a turnip-fallow the next year.

The quantity to be sown on an acre is two

bushels and a half, if intended to remain for a

crop, but when this grain is sown for sheep

feed, it is proper to allow three bushels to the

acre ; as where the blade forms the primary

object, a much larger proportion of seed is

requisite, than when the crop is meant to

remain for harvesting.

As this grain comes into spindle a month

earlier than wheat, it is necefsary in the feed-

ing of it to attend to that circumstance, other-

wise the chief end of sowing it will be de-

feated ; for unlefs the sheep are turned on the

Volume V. L 1
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rye before the ear is formed in the hose, that

is to say, before the expiration of the month
of April, the blade will have become hard and

sticky, and the succefsion of pasture, after the

first growth has been taken off, will be very

trifling. In mild winters the stock may be

turned on the rye field in February, and the

businefs may be continued at proper intervals

till the middle of April, after which time it

will fail to yield any farther use as a pasture.

In a backward spring, and after a severe

winter, it will be somewhat later ere the rye

will be advanced to a proper growth for

feeding, as it is much better to wait till the

pasture becomes prolific, than to turn the

cattle on the field too early, observing that

this be done before the spindle be formed.

Farmers who maintain large flocks of ewes

and lambs, do generally cultivate a few acres

of this grain, as being a food which, above

most others, causes the milk to flow in large

abundance, and that at a time when there is a

great scarcity of succulent herbage : for the

turnips not having begun to shoot, and the

roots becoming hard and sticky, afford but

little milk for the ewes, and are a very sorry

provision for the Iambs. Whereas, by shifting
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the couples into the rye towards the middle

or latter-end of February, or (if the spring be

backward) in the following month, and keep-

ing them to that food about a fortnight, the

turnips will then have begun to send forth

abundance of sprouts ; and by this manage-

ment a greater supply of food will be pro-

cured, and that of a much more nutritious

kind, than could pofsibly have been attained

but by the help of the rye field : besides, this

removal to a different species of food will be

a variety, which L> a matter of some conse-

quence, since it is wholly impracticable to

.make fat lambs but by frequently shifting

them from one pasture to another.

In feeding rye it is necefsary to part the

afield with hurdles, allotting to the stock a

quantity of ground equivalent to the number

of sheep, by which management one part of

-the field will be freshening, whilst the other is

•feeding off.

As theTye ground is to come in course the

•next year for turnips, it seems of some con-

sequence, where manure can be procured in

sufficient plenty, to lay a slight covering of

yard-dung on the wheat gratten previous to

3 LI?
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breaking it up, which will cause the rye to

grow away with greater celerity, will enable

it to produce a more liberal supply of food for

the sheep in the spring, and be a wonderful

help in lengthening out the turnip crop.

In April, when the rye has been fed down
a third time, it will be proper to plough the

ground, in order that it may be got in rea-

dinefs to sow with turnips at Midsummer

:

but it is to be remembered, that if an op-

portunity had not offered of carrying the dung

on in the autumn, it will be highly necefsary

to give the field a drefsing of some kind pre-

vious to the turnip season, as the growth of

the rye cannot but have exhausted the land

much more than it will have been improved

by the dung and urine of the sheepi

Notwithstanding what has been urged in

favour of a rye pasture, it is scarcely worth

the while of any farmer to attempt the culti-

vation of this grain who does not keep large

numbers of ewes and lambs ; for as the seed

usually fetches a high price, every advantage

attending the crop will be more than balanced

by the superior charges in the cultivation,

except in the instance abovementioned, where
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no expense should be spared to maintain the

lambs in a thriving way, and to prevent their

growing hard and sticky, as the butchers

term it : for if lambs do once sink in flesh, it

is beyond the art of man to restore them to

their former thriving state.

Rye, which is designed to remain for a

crop, may be fed till the latter end of March,

at which time it begins to form its spindle, and

seldom fails to produce ears in April, and

becomes fit for the sickle a fortnight before

the commencement of the wheat harvest.

ESSAY XXXIII.

On Fallowing.

1 here is not any part of agriculture which

has occasioned more discufsion and contro-

versy among writers on husbandry, than this

subject of fallowing. By many, it is said to

be too little practised ; and by others, too

5 L13
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much so. By some, fallowing is condemned^

altogether ; and by others, it is strongly re-

commended as the only method to destroy

weeds, and meliorate and enrich the soil.

It is to be understood, that by a fallow, or

summer-fallow, is meant land that bears no

crop whatever for one year, and is well cul-

tivated at proper intervals during the whole

of that time ; for if a crop of turnips, tares, or

rye, for green food for sheep are produced,-

the land cannot be truly said to be a com*

plete fallowr
.

When any kind of soil has borne three or

four crops of corn in succefsion, and is become

full of weeds, a well made summer-fallow is

certainly requisite, not only to destroy the

weeds, but likewise to meliorate and invi-

gorate the soil : it is the most certain cure,

the speediest, and, in the end, the cheapest.

There are many kinds of land which, no

doubt, may, by a proper succefsion of crops,

and a vigilant attendance with the hoe and

hand-weeding, be kept- tolerably clean from

weeds for a long series of years, without the

intervention of a summer-fallow. But it must'
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be admitted, that there are other untoward

soils, which all the art and industry of man
cannot keep perfectly clean and in good order

for any length of time, without a fallow : and

there are other soils, which, if they could be

kept tolerably free from weeds for a long time,

might perhaps be more improved, and more

profitably managed by a fallow every four or

five years.

The soils that are easiest kept clean without

a fallow, are the dry sandy loams, chalk, and

gravel, which can be worked almost at any

time, however wet ; and readily admit the

operation of drilling and hoeing at all seasons.

Those which most require fallowing, are the

stiff, wet soils, that will not admit the ope-

ration of the ploughs and harrows but at

certain intervals, when the land is between

wet and dry; opportunities of working such

soils are frequently lost by bad seasons ; in

which case, weeds will undoubtedly increase,

and it is then impofsible to eradicate them but

by making a good summer-fallow, or what is

by some called a fallow-crop (viz.) cabbages,

or winter tares j neither of which will per-

haps turn to so good an account in the end

as a complete summer-fallow.

LI 4
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Cold wet clays, even if they are tolerably

clear from weeds, are subject, after two or three

crops, to run together ; and they then become

so exceedingly stiff and cold, that, without

the intervention of a summer-fallow to me-
liorate the soil, very poor crops only are to be

expected ; whereas, when a good fallow is

made, an abundant crop of wheat, and two

or three good crops of spring corn, are fre-

quently produced. The constant practice of

making summer-fallows in many counties for

wheat, and sowing beans broad-cast after it,

and then recurring to a fallow again, is most

certainly a bad practice ; and for landlords to

compel their tenants to make a fallow every

third year on all kinds of soils, as is the

practice in some counties, is the height of ab-

surdity ; and it is no wonder that so many
writers are found who condemn fallowing

in toto, when they see so frequently the mis-

chievous effects of fallowing under such ma-

nagement.

To make summer-fallows on light land,

such as hazel, loam, sand, gravel, or chalk, to

sow wheat upon, is extremely wrong j be-

cause experience teaches us, that wheat,

under such management, is very subject to
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mildew, and to be root-fallen. All stiff soils,

not full of manure, nor very rich, may with

safety be sown with wheat on a fallow j and

all light soils are a fine tilth for barley.

A good summer-fallow is the best prepa-

ration for a crop of clover ; and a clover-lay,

of all the tilths known, is the best for every

other crop. But to sow clover on most soils,

without a previous fallow, is a certain method

of running the land to couch-grafs.

To make a good fallow, all kind of soils

should be ploughed about five inches deep

before Christmas ; and as soon as the land is

tolerably dry in March, it should be crofs-

ploughed about six inches deep. Stiff soils

must be left rough, until meliorated by rain,

and then worked fine when between wet and

dry ; and all light soils immediately harrowed l

close after the plough, in order to promote

the vegetation of seedling weeds, that they

may be destroyed by subsequent ploughings,

which must be repeated two or three times

more, at intervals, as opportunities occur,

during the months of May, June, and July

;

every time reducing the land fine immediately

after each ploughing, while the land is moist,
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for the purpose before mentioned, of pro-

moting the vegetation of weeds. Particular

care should be taken not to touch the land

either with the plough or harrows, when it is

the least wet, as that only kneads it together,

and creates more work to reduce it ; besides

locking up many of the seeds of weeds within

the hard clods, and thereby preventing vege-

tation ; by which such seeds are reserved for

mischievous effects in the following crops of

corn.

Some farmers never plough their fallows

until they have finished their barley-sowing in

the spring ; and then, perhaps, not again

until the land is overgrown with weeds. I

have sometimes seen dung carried out, and

laid in heaps, for spreading on such fallows,

among green thistles and other weeds above

the ground.

Fallows had better never be made at all,

than be done in such a slovenly manner.
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ESSAY XXXIV.

On Fruit Trees.

J; his is a subject in rural economy which

ought to be much better understood than it

is, in order to enable the planters to judge of

the sorts proper to be planted, either as an

article of pleasure, profit, or recreation ; as

much of the credit of the plantation must

arise from judiciously choosing trees of the

best,, new, or middle-aged sorts, and not of

the old worn-out varieties, which latter cannot,

in the planting of orchards in common situa-

tions, even form valuable trees, and must end

in the disappointment of the planter.

Engrafted fruits are not permament. Every

one of the least reflection must see that there

is an efsential difference between the power

and energy of a seedling plant, and the tree

which is to be raised from cuttings or elon-

gations. The seedling is endued with the

energies of nature^ while the graft, or scion,

is nothing more than a regular elongation,



532 georgical essays.

carried perhaps through the several repeatings

of the same variety^ whereas the seed, from

having been placed in the earth, germinates

and becomes a nev^ plant, wherever nature

permits like to produce like in vegetation; as

in the oak, beech, and other mast-bearing

trees. These latter trees, from each pafsing

through the state of seedlings, are perfectly

continued, and endued with the functions of

forming perfect seeds for raising other plants

by evolution, to fhe continuance of the like

species.

This is not the case with engrafted fruits.

They are doomed by nature to continue for a

time, and then gradually decline, till at last

the variety is totally lost, and soon forgotten,

unlefs recorded by tradition, or in old publi-

cations.

Reason, with which Providence has most

bountifully blefsed some of our species, has

enabled us, when we find a superior variety,

to engraft it on a wilding stock, or to raise

plants from layers and cuttings, or even to

raise up the roots, and thus to multiply our

sources of comfort and pleasure. This, how-

ever, does not imply that the multiplication of
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the same variety, for it is no more, should test

-for ever, unlefs the species will naturally arise

from seed>

Nature, in her teaching, speaks in very in-

telligible language, which language is con-

veyed by experience and observation. Thus

we see that among promiscuous seed* of fruits

of the same sort, one or more may arise, whose

fruits shall be found to pofsefs a value far su-

perior to the rest in many* distinguishable

properties. From experience, also,- we have

obtained the power, by engrafting, of in-

creasing the number of this newly-acquired

tree, can change its country, give it to a

friend, send it beyond the seas, or fill a king-

dom with that fruit, if the natives are disposed

so to do. Thus we seem to have a kind of

creative power in our own hands.

From the attention lately paid to the culture

of engrafted fruits, I hope we are now enabled

to continue a supposed happily acquired tree,

when we can find it, for a much longer dura-

tion than if such variety had been left in the

state of unafsisted nature -

3 perhaps I may say

tor a duration as long again, or something

more. After these sanguine expectations, I
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may reasonably be asked, to what does all

this amount ? for here there is do direct per-

manency—and why? The why is very ob-

vious—because the kernels within the fruit,

which are the seed of the plants for forming

the next generation of trees, will not produce

their like. I allow they may do so acci-

dentally j but nothing more can be depended

on.

For example, suppose we take ten kernels

or pips of any apple raised on an engrafted

stock : sow them, and they will produce ten

different varieties, no two of which will be

alike ; nor will either of them ciosely resemble

the fruit from whence the seeds were col-

lected. The leaves also of those trees raised

from the same primogenious or parent stock,

will not actually be a copy of the leaves of

any one of the varieties or family, to which

each is connected by a vegetable consan-

guinity. I intentionally used the word ac-

tually, because a resemblance may be found,

though not much of that is to be expected.

I beg that what has been last mentioned

may not be taken as a discouragement to at-

tempts for raising new varieties. I was ob-
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liged to speak very strongly, in order to place

the culture upon its true foundation. I think

it need not be observed, that there is no

acquiring a new variety, but through the

means of a seedling plant ; and therefore who-
ever wishes to succeed inust attempt it that

way, or wait till others in their plantations

may more fortunately produce it.

In choosing the seeds, that apple is most

likely to produce the clearest and finest plants

whose kernels are firm, large, and well ri-

pened. The size of the fruit is not to be

regarded -, for large apples do not always

ripen their fruit well, or rather for cider the

small fruits are generally preferred for making

the strongest, highest-flavoured liquor. And
from what I have been able to collect in the

cider-countries, it is there the opinion, that

an apple something above the improved crab,

promises the best succefs. This advantage

also attends the practice : if there are no va-

luable apples raised from that attempt, these

wildings will make excellent stocks to engraft

upon.

Gentlemen who actually employ themselves

in attempting to acquire new varieties, should
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remember that they ought to select all the

sets, from the bed of apple-quick, whose ap-

pearance is in the least degree promising, and

plant them together, at such a distance as to

allow each to produce its fruit, which will

happen in about twelve, fifteen, or eighteen

years. My friend Mr. Knight, who un-

doubtedly is the first in actual exertions for

procuring these happily acquired new va-

rieties, has had two plants bear fruit at six

years old, and one at five. The cider coun-

tries have offered several premiums for pro-

curing new varieties, and some with good

effect. Premiums have been given both to

Mr. Knight and Mr. Alban.

When the new variety is to be raised from

a'valuable admired apple, I should recommend

the placing these seeds in a garden-pot, filled

with mould from an old melon-bed ; carrying

the pot into a retired situation near the water,

and giving attention to run the plants to as

large a size as is convenient within eighteen

months. With this view, the pot should be

placed in the green-house the first winter;

and when the plants are afterwards to be set

out in the spots, they should not be placed

under the drip of trees, or much exposed to

the winds.
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Two instances have been mentioned, the

improved crab, and most admired apple ; but

prudence says, try all sorts, and something

probably will arise ; and the procefs is at-

tended with little trouble or expense to a

person who constantly resides in the country :

yet, after all this scientific care, the apple may

want flavour, and be in other respects nothing

better than a common wilding.

It is an undoubted fact, and worthy of

observation, that all the different trees of the

same variety have a wonderful tendency to

similarity of appearance among themselves

;

and that the parent stock, and all engrafted

from it, have a far greater resemblance to each

other, than can be found in any part of the

animal creation ; and this habit does not vary

to any extent of age.

As an encouragement in attempting to

increase the number of new valuable fruits,

we can prove that the Golden Pippin is

native English. The Red-Streak, a seedling

of Herefordshire, if not raised, yet was first

brought into notice by Lord Scudamore, and

was for a long time called Scudamore 's Crab.

The Stire Apple was accidentally raised in the

Volume V. M m
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Forest of Dean, in Gloucestershire, and took

the name of Forest Stire. The cider made

from this apple was the strongest the country

ever produced, according to any living record.

The Haglo-crab, the best cider fruit now
remaining, was discovered in the parish of

Ecloe, on the banks of the Severn ; and, about

sixty or seventy years ago, many scions were

taken from this tree by Mr. Bellamy, and en-

grafted on seedling stocks about Rofs. These

are now grown old; and, to asscertain the

age of the variety, I went with Charles Edwin,

Esq. to Ecloes, in hopes of seeing the primo-

genious of this family. The proprietor of the

estate acquainted Mr. Edwin that it had

ceased to bear years ago, and was cut down.

Those at Rofs are but poor bearers now, and

I should suppose the variety must be 140

years old, though Marshal, who wrote in the

year I7S6, mentions these trees were prolific,

and he supposes the sort to be about eighty

years old ; but, from present experience, it

must be much more. The Tinton Squash-

pear is of Gloucestershire ; the Barland and
Oldfield were near Ledbury, Herefordshire.

The two last pears clearly bear the names of

the two fields where they were raised. The
Barland fell about six years ago, visibly from
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weight and longevity, which was supposed to

have been about 200 years. There have been

many other names of estimation handed down
to us, though the realities are now totally

worn out, and have ceased to exist. Can any

better proof be desired, that engrafted fruits

are not permanent, than the regret we feel for

the lofs of these old valuable fruits.

To make this Efsay as short as convenient,

I have dwelt only on the Apple and Pear; yet

all the engrafted fruits are under the same

predicament of the seed not producing its like,

and the offspring in time falling into a nothing-

nefs of growth and bearing, though that space

of time must certainly depend on the natural

longevity and hardinefs of the sort, soil, posi-

tion, care, &c. All these are more fully

exprefsed in the papers published in the

different volumes of the Transactions of the

Society of Arts, and the two volumes of the

Orchardisr, wherein the whole system is ex-

tended to form a rational culture for the

management of Standard Fruits.

It should be remembered, that as I am now

alluding to the state of actual permanency,

fifty years are to be accounted as nothing

;

M m 2
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and as often as we come to that point, we
are compelled to resort to our first afsertion,

" That engrafted fruits are not permanent,

" they being continued from elongations, and

" not raised as a repetition of seeds." This

is the only rational way as yet introduced of

accounting for the iofs of the valuable old

varieties of fruits. Should a better system

be introduced, I shall readily adopt it ; but

this sufficiently answers the purposes of the

planter.

Some years ago, from due investigation and

thorough conviction, I propagated this prin-

ciple ; and it was published in the 17th volume

of the Transactions of the Society of Arts, in

the following words :
" All the grafts taken

" from this first tree, or parent stock, or any

" of the descendants, will for some generations

" thrive ; but when this first stock shall, by

" mere dint of old-age, fall into actual decay,
<c a nihility of vegetation—the descendants,
'*' however young, or in whatever situation

" they may be, will gradually decline ; and,

" from that time, it would be imprudent, in

" point of profit, to attempt propagating that

" variety from any of them. This is the

" dogma which must be received. I do not
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" expect a direct afsent, neither do I wish it,

" for it should be taken with much reserve ;

" but it is undoubtedly true." These con-

siderations should stimulate us in searching-

after new varieties, equal, or perhaps superior

to those of which we regret the lofs.

Observe that, from the time the kernel

germinates for apple-quick, should the plant

be disposed to form a valuable variety, there

will appear a regular progrefsive" change, or

improvement, in the organization of the leaves,

until that variety has stood, and grown suffi-

cient to blofsom and come into full bearing ;

that is, from the state of infancy to maturity ;

and it is this and other circumstances by

which the inquisitive eye is enabled to form

the selection among those appearing likely to

become valuable fruits. But from that time

the new variety, or selected plant, compared

with all the engraftments which may be

taken from it, or any of them, these shall

show a most undeviatin^ samenefs anion <*

themselves.

It is readily allowed, that the different

varieties of fruits are easttj distinguished from

each other by many particular., not only

M m 3
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respecting their general fertility, and the form,

size, shape, and flavour of the fruit, but also

the manner of the growth of the tree, the

thicknefs and proportion of the twigs, their

shooting from their parent stem, the form,

colour, and consistence of the leaf, and many
other circumstances, by which the variety can

be identified ; and were it pofsible to engraft

each variety upon the same stock, they would

still retain their discriminating qualities, with

the most undeviating certainty.

The proper conclusion to be drawn from

the statement in the last paragraph, is this

—

that were any one to put the thought in

practice on a full-grown, hardy, or crab stock,

it would produce an excellent proof that en-

grafted fruits are not permanent. For if

twenty different varieties were placed together,

so that each might receive its nurture from

the same stem, they would gradually die off

in actual succefsion, according to the age or

state of health of the respective variety, at the

time the scions were placed in the stock ;

and a discriminating eye, used to this bu-

sinefs, would nearly be able to foretel the

order in which each scion would actually

decline. Should it also happen that two or
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three suckers from the wilding stock had been

permitted to grow among the twenty grafts,

such suckers, or wilding shoots, will continue,

and make a tree after all the rest are gone.

A further consequence would result from the

experiment : among such a number of va-

rieties, each of the free growers would starve

the delicate, and drive them out of existence

only so much the sooner. It must be ob-

served, that this supposed stem is the foster-

parent to the twenty scions, and real parent

to the suckers ; and those the least conversant

with engrafted fruits know the advantage ac-

quired from this circumstance. And here it

is worth while remarking, that a Gascoyne,

or wild cherry, will grow to twice the size

that ever an engrafted cherry did.

By an experiment we have had in hand for

five years, it will appear that the roots and

stem of a large tree, after the first set of scions

are exhausted or worn out, may carry another

set for many years; and we suspect a third

set, provided the engrafting is properly done,

and the engrafter chooses a new variety.

Now the Ribston Pippin, of Yorkshire, is the

favourite, as being a free grower and good

bearer, with fine fruit. This however may

M m 4
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be certainly depended on, that when a new
apple is raised from seed, if a scion were

placed in a retired situation, and constantly-

cut down, as a stool in a copse-wood, and the

apple never suffered to fulfil the intentions of

nature in bearing fruit, the practitioners of

the following ages may secure scions from that

stool, to continue the variety much longer.

Hence, though I have written as much as is

in my power against permanency, yet I have

taken some pains to afsure the planters, that

forecast, selection, pruning, cleanlinefs, and

care, will make the orchards turn to more

profit for the rising generations, than what

they have done for the last hundred years.

To place, the nature of varieties in its true

light, for the information of the public, I must

maintain, that the different varieties of the

apple will, after a certain time, decline, and

actually die away, and each variety, or all of

the same stem or family, will lose their ex-

istence in vegetation ; and yet it is a known
fact, that after the debility of age has actually

taken pofsefsion of any variety, it will yet

thrive by being placed against a southern

wall, and treated as wall-fruit. Who, how-

ever, can afford to raise cider at that expense,
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except as matter of curiosity, to prove, that

when the vital principle in vegetation is nearly-

exhausted, a superior care and warmth will

still keep the variety in existence some time

longer ?

It should be understood, that the external

air of Britain is rather too cold for the delicate

fruits, which is the reason why, in the Or-

chardist, I lay such a strefs on procuring

warmth for the trees, by draining, shelter, and

manure. It would be now lost time to at-

tempt to recover the old varieties as an article

of profit.

If I have not exprefsed myself, in this Efsay

on the nature of varieties, with so much clear-

nefs and conviction as might have been ex-

pected, it should be considered that it is an

abstruse subject, very little understood, and

requiring at first some degree of faith, obser-

vation and perseverance. The prejudices of

mankind revolt against it. They are not dis-

posed to allow the distinction of nature ; and

they imagine, that in the act of engrafting

or multiplying they give new life, whereas it

is only continuing the existence of the same

tree, stick, or bud. Observe what I said
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before :—the seed of the apple, when placed

in the earth, germinates, and unfolds itself

into a new plant, which succefsively pafses

through the stages of infancy, maturity, and

decay, like its predecefsors. I might say, all

created nature is similar in this respect;

though, from the circumstance that varieties

are much longer-lived than man, the plants

have appeared to be pofsefsed of eternal

powers of duration: nothing sublunary, how-

ever, which pofsefses either animal or vege-

table life, is exempt from age and death.

Within the last twenty years I have tra-

velled many hundred miles, and conversed

with the most intelligent men in each country

;

and I now want to convince mankind, for

no other reason than because it is their in-

terest so to believe, that there is in creation

an order of beings (engrafted fruits) so formed,

that we have the power of multiplying a

single variety, to whatever number of trees

we please ;—that the first set arises from a

small seed ;—that the next and descendant

sets are propagated by engraftings, or from

cuttings, layers, &c. ;—and that although

these trees may amount to millions, yet, on

the death of the primogenious, or parent stock,
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merely from old age, or nihility of growth,

each individual shall decline, in whatever

country they may be, or however endued with

youth and health. I say they shall gradually

begin to decline ; and in the course of time,

or of centuries, to those who would prefer

that exprefsion, the whole variety will scarcely

have a single tree remaining to show what

the fruit was. Let those who are not dis-

posed to afsent to this statement, ask them-

selves what is become of the old lost varieties ?

did they die, or did wicked men maliciously

cut them up ?

I, who am firmly convinced of the truth of

what I have advanced on this subject, have

no doubt but that the same would happen by

engrafting on the Oak or Beech, if the mast

raised from the engrafted tree did not produce

the like ; for there the question turns.

Is it not known, that the woodman, iri

setting out his sapling oaks, always selects

new seedling plants, and never continues one

upon an old stool ; and that if he should so

blunder, that tree, from the stool, will neither

have the freedom of growth, nor the size or
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firmnefs of timber, equal to a new-raised

plant.

I wish I could persuade my friends, that

with the same attention with which the

woodman acts, the planter is to raise his

orchard from the young fruits which thrive in

the neighbourhood, or are in health and fall

bearing in the country whence they are to be

brought.

The fruit-grower should look to selection,

cleanlinefs, and care. To me it is a cir-

cumstance perfectly indifferent, whether he

is to use Mr. Forsyth's composition, Mr.

Bulingham's boiled linseed oil, or my medi-

cation. I only maintain that the wounded

parts of trees want something to destroy the

insects and vermin, and heal the wood, from

which the trees are kept in health.
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ESSAY XXXV.

On Spring-Feedfor Sheep.

VJreat inconvenience is frequently ex-

perienced by the want of food, from the time

of the turnips being finished to that of the

grafs being grown; in consequence of which,

the cattle are almost entirely supported on the

meadows till May-day, which is the usual

time of breaking the pastures. Hence, hay-

time being pushed back beyond its season,

the crop is greatly injured ; and the pastures,

if eld sward, by the time of breaking them,

having obtained but little growth, and being

fully stocked thus early, are prevented from

getting a cover which might defend the roots

from the scorching rays of the sun ; and their

produce also is thus much impaired

To remedy these inconveniences, nothing

has yet occurred equal to the ruta-baga and

winter-tares : the first is in high perfection a

month later than turnips : the cultivation is

the same for both ; and though this new
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species of turnip may not grow to so large a

size as those of the old one, yet will it produce

as weighty and as valuable a crop, as each

root is more ponderous in proportion to its

size; and a greater number of them may be

left upon the ground at the time of hoeing

;

and where too thin, they are found to bear

transplanting, and the roots so transplanted,

to be as large and forward as those which

grew where originally sown. Sheep and

cattle are not only fonder of them than of

common turnips, but feed faster, and I think

yield more tallow than when fed on common

turnips : pigs thrive full as well on them as

on potatoes, and horses will eat them freely.

Winter-tares, if sown early, will be found

very valuable for the sheep-stock, to succeed

the ruta-baga during the month of May.

After these have been pastured for some time,

they may either be suffered to stand for a

crop of seed, or eaten clean off; and if the

land be free from couch, it may be ploughed

up for a crop of turnips.

By sowing rye-grafs with the crop of corn

the year preceding a dead fallow, much valu-

able spring food may be obtained until near
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Midsummer, time enough for the land to be

ploughed.

Great advantage will be found from freeing

part of the grafs-land early in autumn, which

will be found practicable, either by cultivating

rape or turnips, to be eat off in time to sow
the land with wheat, or by the purchase of

such elsewhere. This grafs-land should con-

tinue to be laid up during winter -, and the

cover which it has acquired in autumn, will

produce a very early growth in spring. By
this, and the other methods here recommended,^
greater plenty of food will be gained from
Lady-day to Midsummer, than in any other

part of the year, and plenty created throughout

the whole of it.

I
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ESSAY XXXVI.

JjY means of the following Table, drawn up

by my learned friend Dr. Falconer, of Bath,

the Botanist will be enabled to discover if

any particular plant, the Linnsean name of

which is known, be one of those with which

the Greeks were acquainted ; for though the

Table may not be of use to the generality of

my readers, it cannot but be highly acceptable

to those medical Agriculturists, who, from the

nature of their profefsion, are expected to be

acquainted with all the plants known to the

ancients.

A. H.
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