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$ By.far the most imporfant arf of Mr. Long's valuable contribution to the literature of
dajry-farming is that m'entiﬂone% in the sub-title of the book, ‘A Description of the Chief
ContinentalBystems,” By this comparison we do not intend to disparage ;;I}é:x_e}fa.p’ters_ relating
to British dairy-farming, which are full of useful facts, figutes, hints, and illugfratéd descriptions
of most approved dairy inmiplements and appliances; but a great deal of this is over old; familiar
ground, whereds in his chapters on Continéntal systenis of dairying Mr. Long introduces us to
fresh flelds and fastures new :-. . Mr, Long has travelled in France, Switzerland, and Italy, with
the special object of stndying the thanufacture of the: cheéses for whih these cotntries -are
‘famous all over the civilised world, and, he has given such,complete detq;lg,in the book before- -
us that it will be the-fault of his agriculfiiral readers if theéy do not make some of these fancy
. products ofthe dairy. Mr. Long, more or less minutely, dé@ézribes the manufactyre of Roguefort,
. Pont I’ Evéque, Livarot, Mignot, Bendon, Brie; Coulomriers, Mont d'Or, and other fancy French
Cheeses ; -the Gofgonzola, Parmesan, and Gruyére among Ifalian cheeses; and the Bwiss
Emmenthaler, Gruyére, Spalen, Bellelay, and Vacherin ; not to mention many less known or
inferior varieties made in these'countries and others on the Continent. He has also a great deal
-to tell his' readgrs. about buttér-making in France, Dglimark, and other parts of Europe.
His hook'is gt a lerge one for hie eervprelrnsive snkjects brt it s erarmed with valreive
- information which every dairy-farmer would do well to study.” -, K o ‘
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“Mr. James Long, & writer of high duthority on w subjésts, was one of the first.to
chll'the“a/ﬁﬁ‘:’;l‘ti‘# of British farmers to the exg edienc; veloping a department of agricul-
tural production which’had for a long time been comiparatively neglegted—tbat, namely, of the
dairy. ' I thisssubstantial volume on ¢ British Dairy-Farming he has brouglt together ;a. great -
mass of facts, comments; and suggestions on the same subject. .. . He describes the features
of our presént gystgm. of dairy-farming, with its different developments In different localities ;
discusses its cconomic principles, and points out its merits and defects. - He has chapter§,omthe
¢hemical composition and qualities of milk:and cream, butter and chidgese®5on milk adulteration
_and analysis; on, butter-making and cheese-making; on dairy utensils and cheese-making
;}@ﬁer;jsils; on the management of.a dail"y farm, and on ‘amateuritowkeeping.” 'The last 150
_‘pages of the volume have peculiar value:; they embody the vesults.of .Mr., Long’s- perginal
i&é};lwti&ms and inguiiies 85 to the wethods of dalry-farufilig, butter aud Chvese-midking, in’
- France, Ifaly, Switzerland, Belgium, Holland, and Denmigrk. The work is flfastiated by
-numerous woodents and disgrams.”” : o S
=" Prom the MARK LANE EXPRESS. 8 q02
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than the present time, when that Lranch of agriculture is, for the first timBfweceiving the atten-
tion it«desérves and requires: apd Mr, James Long’s ¢British ‘Dairy-Famifing,” ;published by
‘Messrs. Chapman & Hall, is likely to have a wide cireulation. As 178 out’ of ‘491" pajges are
devoted to foreign systems of dairying, besidés numerous reférences it the rest of the work, and
‘8 a book is always known by itq short title, i is a pity that the more comprehensive title Was
“mot chosen, especially as the foreign portion of the work is-by no means the least ¥dlngble. The
seollection of facts, including prices, 2nd various other statistics in the chapfers onimilk, butter,
jand ¢heese, is very useful, and musk have cost a'great deal of labour. The illustrated deserip-
7 tion-gf. dairy utensilsiand appliances, agdin, is very complete, and the details given about eream
rsepatatbrs, to whigh Mr. Long has devoted sffecial study, are worthy of carefal attention. 'In
“our opinion, however; the most valuable portion.of the work is that devoted to descriptions of
< Continerdal systers of dafrring, . . . The fzstructions as to the woking of the most favaons
" fancy cheeses of Frange, Italy;‘and Switzerland, are especially worthy of study with 'a view to -
, the manufacture of -siinilar cheegf§in this country. Very full details of the prastiéé§ of the
bt ek of thesdileeses, with nutcarone Desimtions el sceonn of guanlitie w1 prive
i are supplied. Indeed it is marvellous that so many trade secrets should have been divulged
« by the foreign dairy-farmers. The descriptions of butter-making in France and Denmark are also
worthy of carcful etterdion; Oun the wholg, we stueordd corgratulate Mr. Long upon the
notable addition which he has made to the literature of dairy-farming.*
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PREFACE.

THE object of this volume is to present the subject of root
and fodder crop cultivation from an agriculturist’s point of
view. It is meant to follow my small work entitled Principles
of Agricultural Practice, published a year ago, taking up the
subject where it was then left, in order to deal with the
cropping of land. Our farm crops are, however, too numerous,
and their treatment too various, to be included within the
limits of one small book, and the consideration of the cereal
crops has therefore been further postponed.

I have treated exclusively of crops consumed upon the farm
by live stock, and in so doing it may be at once admitted
that there are some aspects from which these crops might be
regarded which have been but briefly noticed. Among these
I would especially mention the botanical, chemical, and
structural aspects. Minute differences in the various plants
have not occupied me, and the individuality of the plant
has to a great extent been sunk in the “crop,” viewed
as an aggregate of individuals, to be reckoned in tons per
acre rather than as botanical specimens.

Drs. Stebler and Schrétter’s standard work, lately translated
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into English, purports to treat of “ the best fodder crops.” In
this book many of the plants here discussed do not find a
place, although unquestionably ranking among our best
fodder crops. Similarly, in the work now introduced a
choice has been made, but the ground covered is not the
same as that occupied by Drs. Stebler and Schrotter. Here
I have purposely excluded the plants which compose the
chief ingredients of permanent pastures, which in the work
referred to absorb the whole attention of the authors. The
graminiee form a group requiring knowledge of a highly
specialized character. Methods of description, and the aid of
the microscope and dissecting knife, would become necessary
in describing them, which are scarcely within the province of
the agriculturist, but belong to the domain of the structural
botanist.

The study of grass land also pertains to pastoral life rather
than to arable land cultivation, while all the plants here
enumerated and described are essentially cultivated as crops
with the direct aid of ploughing and other tillage operations.

The present work, like that issued last spring, embodies a
course of lectures delivered to science teachers at South
Kensington. It is imtended to assist teachers in their
labours, and to indicate the bounds within which a crop
may be profitably studied by agriculturists. The subject has
been taken up where it was left in ’87, and the actual
cultivation of crops naturally follows a treatise upon soils
and tillages.

The subject of agriculture is a very vast one, and many

volumes would be needed to cover the field. Having
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placed on record, in a form available for teachers, my views
upon both land and crop cultivation, so far, at least, as oot
and fodder crops are concerned, I am free to proceed a step
further in the task of explaining my subject by taking up
other topics belonging to it.

There are some who may be disappointed that the cultiva-
tion of the potato finds no place in these pages. Dr. Gilbert
some time ago remarked, that although botanically the potato
is not a root, yet agriculturally it is to all intents and pur-
poses a root crop. It must, however, be remembered that
the pcﬁ:ato is grown for sale, and that it is therefore an
exhausting crop to the land. Being realizable, it compares
with corn crops, and its cultivation is not consistent with the
winter feeding of cattle and sheep. Although in some respects
a fallowing crop, inasmuch as its cultivation tends to clean
land, it cannot be viewed as a renovating crop in the same
sense as turnips and mangel, which are consumed upon the
farm.

The subject of manuring the root crop is more fully
treated of than are some other points of management. The
Rothamsted papers, as is well known, deal almost exclusively,
in their relations to crop cultivation, on the effects of fer-
tilizers, and the importance of this aspect must be my excuse
for having treated it at very considerable length. I have
taken the opportunity of reproducing certain results obtained
by me in connection with the Cirencester Chamber of
Agriculture, which have never yet been published, excepting
in the columns of a local newspaper. These results are

in themselves worthy of record, and were to have appeared



viii PREFACE.

in the journal of the Royal Agricultural Society. They have,
howeve‘r, been laid aside until now; and although in these
days the “seventies” may appear somewhat remote, the
results, having been obtained with great care, are in
point of fact as valuable as though they had been arrived
at more recently. Trusting that the present contribution
to the subject of crop cultivation will receive the same kind
indulgence which has been accorded to my previous work,
I leave it to the reader, in the hope that he may find it
useful to him, whether as a teacher, a pupil, or a practical
agriculturist.

JoHN WRIGHTSON.

College of Agriculture, Downton,
May, 1889,
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FALLOW AND FODDER CROPS.

INTRODUCTORY

ADVANTAGES OF FALLOW CROPS.

Book-FARMING has always been viewed with a certain
amount of suspicion by practical agriculturists, The real fact
15, that those best qualified to practise the arts of the culti-
vator are naturally averse to take up the pen ; and conversely,
those who are most at home in the study are often most abroad
in the field. The task of writing upon purely agricultural
matters is therefore not one to be undertaken lightly, if the
writer values the good opinion of farmer critics, who, he may
be assured, will not spare his shortcomings and misdoings.
Writers on agricultural subjects too often take refuge in
science and theory, and leave the actual practice of agriculture
to be dealt with in the field alone. They invade the domains
of the chemist, the botanist, or the veterinarian; but with
agriculture herself, as she is understood by the actual culti-
vator of the ground, they are distant and reserved. Our
object is different. We shall in the succeeding pages devote
ourselves assiduously to agriculture. While to some extent

touching upon the several sciences which bear upon and
B
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explain the practices of agriculturists, we shall make agri-
culture, or, to speak more plainly, farming, our principal
study. Following the lines already laid down in a previous
work, we shall treat of crops in the same manner as we
have already treated of soils, and endeavour to explain the
underlying principles which should guide agriculturists towards
the attainment of their numerous objects.

The subject of agriculture naturally divides itself into four
principal sections—the soil, the growing crop, live stock, and
economics. It is the second of these sections which claims
our attention now, and on a future occasion the third and
fourth sections may occupy us, and if so, we shall find them
increasingly interesting. As we rise from the inorganic to
the vegetable world, we find the conditions to become more
complicated, and the problems more diversified. The step
from the vegetable to the animal kingdom introduces us to
still more intricate considerations;)and finally, in dealing
with agricultural economics, we find ourselves surrounded
with a variety of complicated questions which form an im-
portant division of political economy. »’

The subject of agriculture is therefore seen to be almost
as extensive as that of nature herself. It is the art of regu-
lating natural production for the well-being of man. No
plant or animal that can be utilized can be regarded as
beyond the province of the agriculturist, and hence he is ever
on the look-out for new objects whereon he may exercise
his skill.

In taking farm crops as our subject, we shall restrict our-
selves to those which are grown in Great Britain. This
greatly simplifies our task, for the plants upon which the
English farmer depends are comparatively few in number.
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Even upon the continent of Europe the number of cultivated
plants greatly exceeds our own. The vine, tobacco, maize,
millet, hemp, haricot-beans, sugar-beet, and other crops
swell the list, and render continental agriculture more com-
plicated than our own. Still, for our present purpose, the
list of English-grown crops is abundantly long, and we shall
only be able to give a passing notice to many of them.

Our farm crops may be classified as fallow crops, corn crops
and grass and fodder crops, and to one or other of these three
classes may any of our cultivated crops be relegated. The
most widely used rotations consist in alternating these
crops in the order just given. Thus, in the Norfolk rotation,
we find first a fallow crop, next a corn crop, then a grass or
fodder crop, and lastly another corn crop.

Fallow crops are especially adapted for renovating exhausted -
land. It must not, however, be imagined that these crops
possess any properties which specially fit them for this purpose.
The renovating effect of fallow crops is due to the mode of
their cultivation, and the uses to which they are put. A corn
crop may be used as a renovator, while a root crop may
be converted into an exhausting crop by reversing their usual
destination. If the root crop, for example, is sold off the
farm, and the corn crop is fed upon the land by sheep, or
soiled in yards by cattle, the root crop becomes the ex-
hausting crop, and the corn a restorer of fertility. The
beneficial effect of the root crop is thus principally due
to the fact that it is consumed upon the premises. There
are, however, some other reasons why root crops are capable
of acting as fallowing, or renovating crops. They require the
land to be thoroughly tilled, cleaned, and manured before
they can be sown with any prospect of success. They are,

B 2
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.
therefore, grown upon -well-prepared land. In the next
place, the root crop is for the most part sown in late spring
and throughout summer, thus allowing of the cleaning and
cultivation (fallowing) of the land during a protracted period
between harvest and the following summer. The root crops
are always grown in rows or drills, placed at wide intervals
apart, allowing of the use of the horse-hoe and hand-hoe
during their growth. Thus interculture preserves the con-
dition of thorough freedom from weeds, and at the same
time stimulates the growth of the plants. Finally, the
consumption of the roots upon the land, especially if done by
sheep, restores the fertilizing elements they contain to the
soil, with the exception of the comparatively small proportion
retained by the animals for the increase of their live weights.
When, however, as is always the case, other stock foods, such
as hay, corn, and cake, are fed with the root crops, a further
addition of manurial substances is made, which much more
than compensates for the nitrogenous and mineral matters
extracted from their food by growing and fattening animals.
The root crops, therefore, secure at once a high state of
fertility and cleanliness in land; and as these are the two
main objects of “fallowing,” they are completely attained by
their cultivation.

Not only are root crops well fitted to take the place of the
bare fallow, but the following consideration will show that
they are superior as a means of fallowing than the older
fashioned bare-fallow.

On all light soils the treading of sheep is beneficial, in
producing the firm and tenacious condition suitable
for growing corn. In Norfolk, for example, corn could
not be successfully cultivated on much of the sandy
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soils there prevalent but for the preliminary folding of
sheep.

During recent years, Sir John Lawes and Dr. Gilbert have
investigated the important subject of the waste of nitrogen
in soils, owing to the dissolving action of the rain-fall upon
nitrates, and their washing through into the deeper and in-
accessible sections of the soil. They have shown that this
waste is greater upon land which does not carry a crop, and
that it is entirely arrested when the upper surface of the soil
is permeated by a mat of root fibres. These seize upon, and
hold nitrates, and fix them in the body of the growing plants,
thus preserving them as food for animals, and finally retain
them for further use in the form of fertilizing matters for the
succee&ing crop. Not only do the roots of growing crops
absorb nitrates, but mineral matters; and by their pene-
trative powers they ransack the subsoil, and bring matter
to the surface which was not previously available. Lastly,
the mass of carbon and nitrogen they receive from the air
by their leaves, and through rain, dew, and snow, must not be
forgotten in estimating the superiority of cropped over naked
fallows. The case in favour of the root crops is therefore
a very strong one, and when all its aspects are considered,
they fully account for the general adoption of their cultivation
among farmers.

The great diversity of plants which may be employed for
the attainment of the objects just mentioned has done much
to banish the system of bare-fallowing. Crops may be
selected suitable for an extensive range of soils, as will pre-
sently be shown, so that bare-fallowing need only be practised
upon the most retentive soils, unless in conditions of soil
and climate which must be viewed as exceptional.
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Besides root crops, by which term are generally understood,
the turnip, swede, and mangel, there are crops which allow
of similar treatment, and whose cultivation is followed by
precisely similar results. Among them may be mentioned
rape, cabbage, kale, and kohl-rabi, which, although cultivated
for their leaves, may conveniently be classed with the root
crops. A third class of fallowing crops are known as forage
crops, and includes vetches, clover, sainfoin, lucerne, &e.
These crops, when consumed on the land, exercise similar
functions as regards the future fertility of the land as the root
crops. They are, however, not well adapted for cleaning
purposes, and in this respect are inferior as fallowing crops,
and are consequently often taken at a different period of the
rotation, or are employed as “ catch ” crops, in which case they
hold a subsidiary position, and only occupy the ground for
a short time.
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BARE FALLOWS.

Origin of Bare Fallowing—The old Three-field Course—Lengthening Interval
between Fallowings—Why Fallowing is Necessary—True Meaning of
Soil-Exhaustion—Comparative Exhaustion—Bare Fallows on Clay Land
—Expense an Objection—Process of Bare Fallowing—Data for Estimating
Cost of Horse Labour—Cost of Food for Farm Horses—Cost of Litter and
Accommodation—Other Expenses of Horse Keep—Summary of Expenses
upon Farm Horses—Cost per Day of Horse Labour on Farms—Cost of
Tillage Operations—Calculating the Cost of Tillages—Cost of Bare
Fallowing.

Tue “fallow,” whether cropped or uncropped, occupies the
first place in a rotation of crops. It is the foundation
of successful farming, and consequently deserves our foremost
consideration. I shall therefore proceed at once to the
consideration of fallows and fallow crops, devoting a few
pages to the time-honoured practice of bare-fallowing—a
system which even in these days has many admirers and
advocates. The term fallow is derived from the Anglo-
Saxon fealewe, and seems to indicate the colour of the bare
or unploughed land, and is apparently the same word as is
applied to fallow-deer, in accordance with their earth-like
colour. The practice of fallowing land is very ancient, and
no doubt originated in necessity. After land has been
cropped for a series of years it becomes foul with weeds, and
exhausted of its available plant food, and a period of “rest”
becomes necessary. Originally the time of rest or inactivity
consisted in abandoning the ground for a period probably
extending over many years,; after which it was found to have
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recovered its powers of production. The art of systematic
fallowing was understood by the Romans, and was introduced
into this country during their occup_ation. It does not appear
to have been practised in Scotland until the earlier part of
the eighteenth century, when it is stated to have been first
attempted by John Walker, tenant of Branston, East Lothian.
The late Mr. J. C. Morton states that, “like all innovators
and improvers, Walker had to endure for a time the contempt
and ridicule of his neighbours;” but that “twenty years
after its introduction the practice had become nearly general
throughout East Lothian.” According to the same respected
authority, who, as a Scotchman by birth, and a nephew of the
well-known scholar and divine, Dr. Chalmers, was likely to
have special knowledge of this subject, we learn that “ many
are (1850) old enough to remember the wonderful improve-
ment effected in Scotland through the introduction of the
bare fallow system.” Previously to the introduction of the
bare fallow, the ordinary practice was to crop land re-
peatedly with grain, “until it ceased to produce enough to
pay for seed, labour, and rent. It was then allowed to remain
in grass until the operation of natural causes had in some
degree repaired the former damage it had sustained, when
it was again broken up, and the same scourging process
resumed.” '

The earliest allusions to fallowing are found in Leviticus,
when the Israelites were ordered to give the land complete
rest every seventh year.

There is reason to suppose that fallowing was understood
by the Teutonic races before they received the impress of
Roman civilization. This is inferred from the original
divisions of the-common arable field of the Teutonic gemeinde,
or Village Community, which were probably derived from the
still more ancient institutions of India. A three-field system
of cropping appears to have been practised even in the first
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century, “each-field lying fallow once in three years, the
community having rights of pasturage on the fallow, as well
as on the stubbles of the land under the plough” (Morier,
Systems of Land Tenure, Cobden Club, 1870). The same
system was practised by the Anglo-Saxonsin the management
of their Folcland. How far we may assume that the triennial
‘division of the Teutonic arable mark involved actual culti-
vation of fallows is doubtful; but it is scarcely likely that
one year’s rest, without cleaning or cultivation, would have
sufficed to restore fertility.

After the accession of the Normans the cultivation of the
land was chiefly left to the subjugated Saxons, who carried
on their methods according to traditional usage. In the
thirteenth century, according to Professor Rogers, “half the
arable estate as a rule lay in fallow, called warectatio in the
language of the time.”

The length of time allowed to elapse between the fallow-
ings varies with the quality of the land. In the thirteenth
century a system of fallowing every alternate year was
practised in some cases, but the far more general method
was that of the old three-field course, still followed in some
parts of this country. By this system one-third part of the
arable land was under fallow, one-third part in wheat, and
one-third part in spring corn—oats, barley, or beans.

This system of cropping is well adapted for poor stiff land,
and poor cultivators, as the amount of capital required is
small, and the return in the form of corn is large. In the
county of Durham, where it is still practised, it was not long
ago commonly considered that three rents was a sufficient
amount of capital for a farmer to possess, or from £3 to
£5 per acre.

On land of better quality an extra crop may be taken, as
when a bare fallow is successively followed by wheat, beans,
and oats. On land of still higher quality five years may
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elapse between fallowings, as, for example, the land is fallowed
and then cropped with wheat, beans, wheat, and oats. On
rich clay lands a fallow may be. followed with five crops,
and the interval between the fallowings extended to six
years, as when fallow is followed with wheat, beans, wheat,
clover, and wheat. The interval has sometimes been even
still further increased, and in many cases an alternation of
wheat, beans, wheat, beans, has been kept up for a long
series of years without a fallow.

WHY FALLOWING IS NECESSARY.

A period of rest is not indispensable for lands. The
Sabbath prescribed in the Levitical law had, we may be sure,.
an allegorical and mystical meaning, but it is a mistake to
think that land requires periods of inaction in order to
recruit its waning powers. The continuous and luxuriant
growth of forests is an instance of the power of soils to
maintain vegetation uninterruptedly. The increasing rich-
ness and productiveness of permanent pastures and of water
meadows supply instances of the inexhaustible powers of
the soil. Even the poorest soils will continue to grow grass,
although side by side with such pastures the arable land may
require to be bare fallowed very frequently. The continuous
growth of wheat may be pursued year after year apparently
in endless succession, provided that the fertility of the land
is kept up by suitable fertilizers. The exhaustion of land is
merely the exhaustion of plant food, and if this is prevented
by applications of manure, growth may be continuous for
any number of years.

The exhaustion of land is brought about by the constant
removal of crops without adding a due equivalent in the form
of manure, and is due to the removal of what is known as
the available plant food. This available food occurs in very
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small quantities not easy to state in percentage. The
practice of analysts is to pass all soils through a fine wire
sieve, and to extract all mineral fragments which cannot pass
through the mesh. This process leaves only the finest
portions of the soil for examination, .and of this a large
proportion consists of alumina and oxide of iron, sand, and
carbonate of lime. The total amount of potash after this
treatment is usually from ‘1 to *5 per cent., although in some
clay soils it rises higher. Phosphoric acid occurs often as
a mere trace, or in many cases from °10 to ‘20 per cent..
Nitrogen occurs in the proportion of ‘10 to ‘15, or in rich
pastures of ‘45 per cent. It must be borne in mind that a
large proportion of these small percentages is unavailable
for immediate use, and needs to be slowly liberated by the
natural forces, aided by tillage operations. Besides these
are the mineral fragments, which, by a slow process of -degra-
dation, are reduced gradually in the process of centuries, and
no doubt in this way constitute a magazine of plant food
which relieves us of any anxiety we might feel as to the
ultimate exhaustion of a soil.

The term “exhaustion,” as used by farmers, is relative
rather than positive. A soil may be exhausted for wheat
growing when it can still support barley, and land may be
able to grow white turnips when it could not grow mangel-
wurzel. Exhaustion does not infer the complete removal of
available plant food, but only such a withdrawal of it as
prevents remunerative returns being obtained. It is a con-
dition of soil which relates only to the immediately available
plant food, and consists in lowering the amount down to an
unremunerative level. It will now be seen that two means
are open to farmers for restoring the lost balance between the
wants of a good crop, and the capabilities of a soil for sup-
plying them—manuring and tillage. Manuring is a direct
addition of extraneous fertilizing matter. Tillage operates by
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mechanically reducing the soil to a fine condition, and ex-
posing new surfaces to the natural forces; this, acting upon
the unavailable plant food, liberates it, renders it soluble,
and accumulates it in the soil. It acts not only upon the
mineral matter, but upon the organic matter, causing the
formation of nitrates. This, then, is the secret of fallowing.
Partly by the introduction of fertilizing matter, and partly
out of the resources of the soil itself, the field becomes once
more stocked with available plant food, and the land again.
becomes fertile. A virgin soil is simply a soil in which
fertility has accumulated for ages, owing to the operation of
natural forces upon its mineral parts, and the storing up of
organic matter and organic nitrogen by the decay of suc-
cessive generations of plants.

Most cultivated soils are, so to speak, on the margin of
exhaustion. A single corn crop is sufficient in most cases to
lower the amount of available plant food to such a degree as
to need artificial help. In other cases, two corn crops taken
in succession would serve to render further exhaustive cropping
unremunerative, while in some few instances land will stand
a more scourging succession of crops. It is this condition of
approximate exhaustion which renders fallowing so effective
in keeping up the standard of fertility. The margin of fer-
tility is raised above what is needed for remunerative culti-
vation, and then, by the removal of crops, it is lowered so as
to need further assistance. This standard of fertility varies
with the crops grown. Thus around Biggleswade, where the
soil is unusually rich, and is-kept in high condition by heavy,
dressings of London manure and soot, corn crops are only
taken when the ground is considered to be in an im-
poverished condition for the growth of potatoes, turnip
seed, and vegetables removed for the London market. On
ordinary farms corn growing can only be practised when the
ground is at its best, after the consumption upon it of root.
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and fodder crops. Thus exhaustion is a relative term, and

the necessary amount of available plant food varies with
circumstances.

ARE BARE FALLOWS NECESSARY ?

Even at the present day there are advocates of the system
of bare fallowing. Many writers have condemned it as’ un-
necessary and expensive, and as a general practice we should
certainly agree with them. On all lighter descriptions of
soils bare fallows have long been banished in favour of
cropped fallows. But in the case of very heavy clay soils,
especially suited for wheat cultivation, there is much to be
said in favour of the bare fallow. The cultivation is thorough,
and the land is available for wheat-sowing at the season when
the seed is best committed to the ground. A heavier crop
of wheat is obtained after summer fallowing such land than
after roots fed on—a system for which it is not suited. The
stiffer the land the better is it adapted for summer fallowing ;
and if we take the case of a stiff clay out of condition by
previous cropping, no better plan could be devised for bring-
ing it into good order. The introduction of fodder crops for
consumption in summer, such as cabbage, kale, and rape, have
done much to diminish the area devoted to bare fallowing ;
but the critical nature of clay soils, and the difficulty of obtain-
ing a tilth in the spring, will always cause a certain area of
them to be treated according to this method.

THE PROCESS OF BARE FALLOWING.

The objects of bare fallowing are the thorough cleaning
and conditioning of the land. The process begins with the
treatment of a corn stubble in the autumn, and extends to
the following August or September. During a whole agri-
cultural year the land yields nothing, while at the same time
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labour is freely expended. The wheat crop which universally
follows cannot be grown, and certainly will not be realized
under an additional year,so that two years must elapse before
the farmer is reimbursed for his trouble and expenditure.

When wheat was selling at 56s. a quarter the case was
absolutely simple. Even a moderate yield of 36 bushels
per acre meant a return in marketable grain of at least £11
per acre, while in favourable circumstances and under skilful
management £14 per acre might be looked for. With
wheat at 32s. the case is very different, as the money value
of similar crops to what have been assumed above would
only bring in from £6 to £8 per acre, amounts which leave a
small, or possibly no, margin of profit after two years’ toil. It
might, in fact, be easily shown, that at present prices 50 bushels
per acre of marketable wheat would be needed to clear ex-
penses, a quantity which is too high to be relied upon by
practical men. The inducements for continuing to bare-
fallow certain soils appear to be, first, the difficulty of finding
a better system, and secondly, the fact that the cost of bare
fallowing ought not to be exclusively charged to the wheat
crop, but divided between it and the succeeding crops which
derive benefit from the process.

In the county of Durham, where bare fallowing is exten-
sively practised, the work is begun in the winter and finished
in August. The process consists in five ploughings, given at
intervals of from one to two months. The land is also well
dragged and harrowed between the third and fourth plough-
ings, and brought into a clean and well-tilled state for the
reception of the seed. The “roasting ” effect of the sun upon
the clods in July is relied upon for cleaning, rather than
. weeding.

Many persons advocate autumnal cultivation for summer
fallows, and continue the cultivation the succeeding spring
and summer. There is much to be said in favour of such a
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system, but the objection is the press of work at that par-
ticular period of the yéar. Winter wheat and bean sowing,
the sowing of fodder crops, and the preparation of such
portions of a clay farm as are intended for potatoes, mangel,
or root crops in the spring will claim first attention, and the
bare fallows will probably be put off until these more necessary
operations have been performed.

It is also clear that a rough condition of soil, such as is
obtained by winter ploughing and spring cross-cutting, will
be more likely to produce that complete dessication of the
ground which is relied upon for clearing the soil of weeds.
Good as the principle of autumn cultivation of fallows is, it
is no doubt more fitted for root, or cropped, than for naked
fallows.

The number of ploughings and other cultivations varies
according to custom. Mr. Hannam in Morton’s Cyclopedia
recommends six ploughings. In parts of Kent one ploughing
followed by cultivations is thought necessary.

Mr. Frank Solomon, Dartford, Kent, in a letter dated
September ’88, says—* Bare fallowing, I may safely say, is not
carried on extensively in this county—only on the stiffer
descriptions of soil; where the soil is lighter the fallows are
always cropped with roots, rape, &c. A bare fallow is often
taken after oats, or may be after ‘seeds.” They plough even
before Michaelmas if possible, then leave the ground till early
in the new year, and then plough again (it may be across or
by turning back the furrow). The ground receives about
four more ploughings, and about a dozen or so harrowings
.and draggings, exposing couch and other weeds to ‘the hot
suns of July and August. The cost of such operations will
be heavy, as each ploughing will cost from 16s. to 20s.”
Again, “when we had some of our marshes here under
plough the following was the rotation—
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Fallow

Wheat

Beans

Wheat

Clover
but this fallow was only a -‘bastard fallow,’ because they
took one cut of clover and then ploughed up in June or
beginning of July. The land was immediateij‘cros_&plougheg,.
so as to lay it up roughly, and it was left till September
when it was ploughed again for wheat, which was sown early
in October.”

In Essex in more prosperous times nine ploughings have
been not unfrequently given during bare fallowing..

Bare fallows are always dunged, and are limed at intervals
of about twelve years. Chalk is sometimes used instead of
burnt lime. The dung is applied before the final ploughing
or seed furrow.

The land is best raised into rounded ridges, and this is
done by twice “gathering,” or ploughing around a set furrow
instead of ¢ splitting,” or ploughing out between two set
furrows. All efforts to lay stiff lands quite flat have failed,
owing to the liability of the seed and young wheat to perish
from water.

When the work is completed the ground should consist of
a sufficient amount of firm soil to bury the seed, but there
should also be a decided clod upon the surface which will
crumble down upon the young wheat and prevent it from
being ““ thrown out” by frost. Too fine or smooth a condition
of soil should be avoided, and on no account ought the surface
to be rolled in the autumn.

Another essential to success is, that all bare fallowing
operations should be completed so as to allow of early
seeding. Fallow wheat ought if possible to be sown in
August, so that the young wheat may be peeping through
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the ground while harvest operations are still in progress.
In the pleasant phraseclogy of the farmer, the young wheat
should see the old wheat riding by on its way to the-stack-
yard. After sowing and harrowing in the seed, the plough
should open up the furrows between the ridges, called water-
furrowing, and grips should be dug by the spade in the lines
of greatest depression, and the water-furrows connected neatly
with such grips so as to form a system of surface drains.
The previous underdrainage of lands suitable for summer
fallowing is assumed in all cases, as the good and thorough
cultivation of these soils cannot be carried out without this
initial improvement.

COST OF BARE FALLOWING.

The costly nature of bare fallowing has already been
alluded to. It appears necessary in this connection to enter
upon the subject at some length, because the whole question
as to the cost of tillages is involved in that of the cost of
making a bare fallow. It will be necessary, in considering
the cultivation of various crops, to speak of cost and returns;
and it is impossible to do this if we do not clear up certain
considerations of a fundamental gharacter which control the
question of cost. We are, I know, approaching a subject
upon which a good deal of difference of opinion exists, and
the conclusion arrived at may be adversely criticized. In
the first place, it is evident that certain factors of the cost of
crop cultivation, or of bare fallowing, are tolerably certain.
Rent, rates, and tithe, although varying in each case, yet may
be assumed without much difficulty. The cost of seed, of
various manual operations, and even of incidental expenses,
may be estimated with fairness, if not with accuracy. There
is, however, a class of expenses upon which a considerable
amount of doubt exists, namely, those connected with horse

C
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labour. Now if horses received wages, and found their owr
living, the case would be easy enough. If they could bx
regarded as hired, or, in other words, if they could be simply
charged as if hired from a haulier or horsekeeper, we coulc
readily estimate the cost of horse tillage. The case is, how-
ever, less simple. The farmer owns and maintains a number
of horses, and the question before us is, in the first instance
that of the actual cost of a horse to the farmer per working
day or per year. This question has often been answered,
but there is no doubt that the tendency of most estimates
is towards exaggeration of the actual cost.

In laying before my readers an estimate of the cost of
keeping an agricultural horse for one year, and the cost of a
horse per working day to the farmer, I will assume the
following data as reasonable.

First, that such an estimate is best made without com-
plicating it with questions as to the manual labour associated
with horse labour. The labour bill is one thing, and the cost
of maintaining horses is another. Every farmer knows what
he pays in labour, and this sum is readily converted into a
per acre charge. To this it is required to add an estimate
of the cost per acre of horse labour, and it will be best to keep
the two accounts separate.

The items which together give us the cost of maintaining
a horse are as follows—

(1) Food.
(2) Litter.
(3) Accommodation.
(4) Shoeing, and blacksmith.
(5) Harnessing.
(6) Depreciation and risk.
(7) Interest upon capital invested.
(8) Attendance.
Food.—That indefatigable collector and collator of agri-
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cultural facts, the late John Chalmers Morton, threshed out
the question of cost of horse labour thirty years ago,in such
a manner as leaves little to be desired. He tabulated ne
fewer than 115 methods of feeding adopted by standard
authorities on farming matters, and found that, at prices
then current, the average cost of feeding amounted to 8s.
per week. Commenting upon the differences in the cost to
individual farmers, Mr. Morton found them to be very con-
siderable. “More than 100 per cent. in the cost of summer
feeding, which averages 8s. per week, and varies from 5s. to
11s.; 70 or 80 per cent. in the cases given of autumn feeding,
which costs on an average about 9s. 6., and varies from 7s. 6d.
to 12s.; more than 100 per cent. in the case of winter feed-
ing, which averages 6s. 4d., varying from 4s. 94. to 12s.; and
50 per cent. in the cost of spring feeding, which averages
nearly 10s. per week, varying from 7s. 6d. to 12s.”

Taking a liberal system of feeding as our type, we should
consider that the allowances of corn, hay, and green food would
vary in different seasons, according to the following scale—

From June 1st to September 30th—

1 bushel of oats per week.
Cut green food, and grazing.
From Oct. 1st to May 31st—
2 bushels of oats per week.
1 peck of beans
% cwt. of hay " ,
1 cwt. of mangel or swedes.

The above may be regarded as outside estimates as to
quantity of food required, and it is upon these quantities that
we shall calculate the cost of food. In Scotland, it is true,
larger quantities are given, as, for example, when, as we read,
“% bushel of oats, and as much hay as he can eat” is the
daily ration recommended. It must, however, be remembered
that the half bushel of oats consists of undressed tartarian

c 2
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oats, probably not weighing over 86 lbs. per bushel. The
Clydesdale horse needs liberal feeding, and the Scotch farmer
calls upon his horses not only for a greater number of hours
of labour, but alsd requires deeper ploughing than is looked
for in most parts of England.

In reducing the above quantities of food to terms of money
value, we are placed at an economical advantage, compared
with Mr. Morton when he wrote 30 years ago. At that time
‘he valued hay at 3s. a cwt., which may still be considered
as reasonable. Oats were valued at 3s. per bushel, a price
which cannot now be maintained as fair, when oats can be
freely bought at 2s. Beans were taken at 5s. per bushel,
but are now quoted at 4s. 6d. and less. Green food and
roots are taken at 4d. per cwt. or 6s. 8. per ton, a figure
which may still be accepted as approximately correct. The
grazing during the summer months may be taken at 2s. per
week, if in addition to this charge we allow 3s. for the cut
clover, vetches, or grass given during the week.

Our account for food will then stand as follows—

June 1 to September 30.
Per week. Per total period.

s. d. £ s d.
13 bushels of oats at 2s. 2 0 1 6 0
13 weeks’ grazing-at 2s. 2 0 1 6 0
13 weeks’ cut fodder at 3s. 3 0 119 O
70 411 0
October 1 to May 31.
s. d. £ s d
78 bushels of oats at 2s. 4 0 716 0
92 bushels of beans at 4s. 1 0 119 0
297 cwt. of hay at 3s. 2 B 4 7 8
39 cwt. of roots at 4d. 0 4 013 0
T 1 4 15 8

|
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The total cost for food is therefore £19 6s. 8d. per annum,
and the average cost per week is seen to be 7s. 51d. We
think that a close inspection of the above quantities and
prices will satisfy any practical man that the allowances are
liberal, and exceed what is usually given.

Litter.—I propose to sink this item entirely,. We have
charged market price for the corn, which amounts to more
than half of the total cost of food, and yet the manurial
residue remains on the farm. This residue is probably worth
half of the cost of the beans, and one quarter the cost of the
oats, or £3 5s. 0d., a sum which would more than cover the
consuming value of the straw used as litter. We are there-
fore justified in omitting straw used for this purpose out of
our calculation.

Accommodation.—Under this head would be included rent
of stables, and the expenses incidental to lodging a number
of horses, such as a supply of combs, brushes, lanthorns,
candles, buckets, forks, &c. Farmers are not, as a rule, ac-
customed to apportion rent to their buildings, or to charge
their live stock with such an item. Rent is, in fact, almost
always viewed as a per acre charge, and this being the case,
it may be presumed to have already been discounted in the
expenses incidental to the cultivation of the various crops
consumed by the horses in their maintenance. Rent has
been paid for the ground upon which the oats, beans, hay,
clover, and roots were grown, and has gone into the_costs of
cultivation. I do not therefore see the necessity of charging
rent a second time for stables. The unavoidable incidental
expenses and repairs to buildings, and for the items already
mentioned, must however be reckoned, and these we propose
to include under a covering charge of £1 per head. This
charge would cover such accidents as the pulling down of
a rack, injury to a travis by kicking, &e.

Shoeing and blacksmith.—Shoeing may be contracted for
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at 13s. per horse; but in some cases, where land is sharp and
horses are much upon the roads, it may rise as high as 20s.
The whole blacksmith’s work connected with the horses,
including shoeing, repairing chains, keeping up ploughs,
harrows, cultivators, &c., may be let at £2 per horse. This
exceeds Bayldon's estimate by 10s., but is below Morton’s
estimate, which places the total smith’s expenses at £3 7s. 6d.
per horse, including all smith’s work on the implements.
Confining ourselves strictly to what belongs to the horses,
I think £2 per horse is fair.

Horness and saddler—This Bayldon estimates at 10s. per.
horse, and Morton as high as 13s. 3d. As it is our object to
disarm criticism, and produce an outside rather than a low
estimate, we shall accept the higher figure.

Depreciation and risk.—Depreciation is unavoidable, even
where the farmer adopts the system of selling his horses as
they reach their maximum value. In such cases, it is true,
the loss is shifted, but it is still to be incurred. The
farmér who works out his horses suffers the full effect of
depreciation; but the farmer who purchases young horses
must work them lightly, and runs-considerably more risk of
permanently injuring or blemishing them. Looked at as a
matter of cost, the two systems may be regarded as equal.
The amount of depreciation depends upon the original value,
which we will take at £40. If a horse is worth £40 at six
years old, he will, if all goes well, be worth £25 at twelve,
or have suffered an annual natural depreciation of £2 10s.;
to this must be added a covering charge for risk of accident
or death, which we should not put at less than £1, making
a total charge under this section of £8 10s. per annum,
to include farrier.

Interest—Besides the above there is the constant charge
of interest at 5 per cent. per annum upon a capital of £40
originally expended, or of £2 per annum.
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Attendance.—As already mentioned, we prefer to consider
the ploughman’s wages as included in the pay-sheet on the
manual labour account, which will be found to amount to 25s.,
30s., or 40s. per acre, according to the locality, and the
system of farming pursued. We shall by so doing be able
to charge our crops or our tillage operations with a certain
amount for horse labour, and a separate amount for manual
labour.

Having now passed in review the various items which,
taken together, make up the total cost of maintaining a farm
horse, we summarize the same as follows—

® &

£ s
Food e A9 6
Litter S
Accommodation xw - - 1
Shoeing and blacksmith vy 2
Harness and saddler ... .. 01
Depreciation and risk, including farrier ... e 31
Interest at 5 per cent. on £40 . wl B
Attendance P

By stretching our figures a little we could have brought our
total up to £30, but it would not be easy to make an
estimate reasonably consistent with times prices, in which
the cost of maintaining a farm horse could be placed at more
than this sum. It is convenient to take £30 as a fair
estimate, because by so doing we conclude that it takes
about as much to maintain a farm horse as to purchase one
of average quality. Also it is clear, that if two horses can
till sixty acres of arable land of average tenacity, which is
quite correct, then horse labour, as distinct from manual
labour, will cost just £1 per acre.

It is also interesting to note, that according to this view
the keep of a horse and the wages of a labourer bear a simple
relation to each other. “It has long been the practice with



24 COST PER DAY OF HORSE LABOUR ON FARMS.

farmers to value horse labour at the same rate as manual, the
keep of a horse per week being about equal to the payment
of a labourer ” (Bayldon, Rents and Tillages, Morton’s edition).

This estimate will be seen to be correct where the
ordinary wages of a labourer are 11s. 6d. per week. Although
in some districts higher wages are given, yet in a large
number of the counties 1ls. and 12s. represent not the
earnings, but the standard wages of ordinary agricultural
labourers.

We are now in a position to answer another question of
importance with regard to tillages—the cost per day of a
working horse to the farmer ? The number of working days
in a year varies according to the character of the soil. On
stiff soils they are fewer in number than on'light soils. Idle
days and partially idle days, other than Sundays and holidays,
are not very numerous, and are to some extent compensated
for by the long hours of work during hay time and harvest.
For practical purposes it has often been thought sufficient
to deduct 65 days from the total of the days in the year,
leaving 300 working days. This is probably more convenient
than exact. ‘

On light lands, where ploughing may always be done even
after the heaviest downfalls of rain, 300 days may be taken
as approximately correct.

In the case of stiff soils, which cannot be touched with
horses for several days after continued rain, the case is very
different. On such soils there are sometimes periods of several
weeks in extent during which the horses are compulsorily
-idle, or are engaged in work of a make-shift character. On
such soils 1t may be assumed that for at least three months in
the year, say January, February, and part of March, the horses
are better off the land. We may at least assume that one
quarter of the year is unavailable for tillage operations. We
shall in the case of clay lands therefore deduct
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78 working days as unfit for tillage,
52 Sundays,
3 holidays,

133
leaving 235 days, or, considering that some sort of work is
contrived for the horses even in unseasonable weather, we
shall take the number of working days at 250.

Here then we have two divisors—3800 suitable for light
soils, and 250 to be used in the case of heavy clay soils. It
may be urged with some reason, that during periods of
enforced idleness the rations of the work horses are revised
and lowered, and this is quite true. During prolonged frosts,
snow, or continuous rain, the corn may be discontinued, thus
reducing the cost of maintenance very materially. Calcula-
tions of the kind before us are falsified by various circum-
stances, and we can well'imagine a farmer questioning the
conclusion that horse labour per horse per day is more
expensive on clay soils than on light soils.

We may, however, fairly conclude that if 300 working days
are made by a horse, the cost is clearly 2s. per day per horse,
whereas if 250 working days are only available, then the cost
per day is 2s. 43d. The actual cost probably lies between
these figures, and I should therefore feel disposed to use 2s.
per day as a fair figure for estimating horse labour through-
out the year in the case of light soils, and 2s. 6d. for the same
purpose on heavy soils.

ACTUAL COST OF TILLAGE OPERATIONS.

As our wish is to find the cost of bare-fallowing, we' shall
at present assume the cost of horse labour per day upon the
higher estimate of 2s. 6d. per. day, as estimated for clay land.
In Scotland and the Northern counties, where, it must be
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allowed, the greatest economy prevails in labour arrangements,
one man is allotted to each team of two horses, and the wages
of such a man may be taken at 15s. per week, or 2s. 6d. per
day—the same, in fact, as the cost of one horse. We may
further assume that when a field is ploughed several times
during the fallowing process, one man and two horses will in
many districts plough one acre in one day of eight hours. The
cost of ploughing will then be represented by the wages of
one man and the cost of two horses, the repairs to the plough
being already included in the blacksmith’s bill. The cost
may be thus stated—

s. d.

1 man e 2 6

2 horses 5 0
Total 7 6 per acre and per day.

—_—

When, as in Kent, Worcestershire, and other very stiff land
districts, custom prescribes four horses and a driver, and the
amount of work done equals only three-quarters of an acre
a day, the cost will be

s d.
1 man 2 6
1 boy 1 0
4 horses 10 O

Total 13 6 per $ acre and per day,
or 18s. per acre. S—

A convenient rule for estimating the cost of tillage opera-
tions is based on the observation that 9 inches is the usual
width of a plough furrow. If with a 9 inch furrow one acre
can be ploughed in a day, then with a width of 18 inches
double the amount can be accomplished at plough pace.* For
every 9 inches in width of any cultivating implement drawn
at plough pace one acre will be done. Thus in harrowing

* One acre 9 inches or a quarter of a yard wide = a total length of
4840 X 4 = 19,360 yards = 11 miles, the distance a horse walks in
order to plough one acre.
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with an implement 12 feet in width the amount done at
plough pace would be—

(12*x912 ) in. = 16 acres per day.
The cost would be % that of ploughing, or
7s. 6d. _ 90d.
16 16

Where four horses and a driver are employed, the cost would
approximate to ls. per acre.

Rolling with a 7 foot roller drawn by two horses, would be
done at the rate of,
Tx12
9

= 5 i.gd. often taken at 6d.

= 9% acres per day.

and the cost would be el o 90 9 %d. per acre.

% 9
Cultivating with a 4 foot cultivator drawn by four horses would

be done at the rate of 4x12 1_1_8

9 )

and would cost 1—55—5— = nearly 3s. per acre.
3

Thus the actual cost of tillages to the farmer may be
arrived at with tolerable accuracy, and in using the data

given due allowance must be made for differences in speed
of travelling.

= 5% acres per day,

Drilling and rolling, for example, are more quickly per-
formed than ploughing, not only on account of the greater
width of the instruments used, but also the quicker pace at
which the horses walk, sometimes one half quicker. Thus, in
favourable conditions, a pair of horses may roll 12 or 13 acres
a day, and four horses may drill 13 acres a day.

It has been observed, that in valuing tillages between in-
coming and out-going tenants, a somewhat different scale of
remuneration must be adopted than has been above indicated,
(1) because valuers are bound to take into consideration what
is actually done in ordinary, and not very perfect practice,
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rather than what is done on the best possibly managed farms;
(2) that some profit must be allowed to an out-going tenant
on work done for his successor, who is somewhat in the
position of a hirer of the horses and men of his predecessor.
Valuing tillages is also controlled by custom, which sometimes
places the value of the operations considerably higher than
their actual cost. The valuer would put an extra shilling on
ploughing done with the addition of the skim coulter ; and he
would also take into consideration the quality of the ground,
and the depth or comparative efficiency of the work done.

The cost of making a bare fallow may thus be computed,
on the assumption that two horse teams are employed—

£ s d
5 ploughings at 7s. 6d. each 117 6
b draggings at ls. 5 0
5 harrowings at 6d. 2 6
2 rollings at 1ls. 2 0
Couching 5 0
Filling, carting, and spreadmg duno 7T 6
Water furrowmo' o 1 6
Rent, rates, taxes, and incidental expenses 115 0

416 0

In Bayldon (Morton’s edition, 1864) the cost of bare

fallowing is given as follows, three horses being employed to
break the stubble—

[a—y

First ploughing, Nov. ...

Second ploughing, March

Third ploughing, April...
Harrowings, May wr:
Rolling :

Fourth ploughmg :

Drawing on stetch (Water furr owmg)
Fifth ploughing

Sixth ploughing, Augusb

-

Ol WO OHWOLOOR
oSlocoococoococooi

t
W

Rent, &c. at per acre.
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In the last estimate the values of the tillages rather than
their prime cost is evidently given, and rent is not included.
Five pounds per acre, including rent, is a general estimate as
to the cost of making a fallow in the north of England, and
in many cases is no doubt incurred. ‘

In order to appreciate the cost of producing a crop after
bare fallowing, an additional rent besides the cost of seed,
sowing, harvesting, threshing, marketing, and interest and
risk must be added, and these will bring the total amount
expended before the wheat crop is realized up to at least
£8 per acre. In order to throw the balance of this two years’
cultivation on the right side, at the present low price of wheat,
40 bushels of marketable corn at 4s. 6d. per bushel, or a
value of £9, would be necessary—a result which must appear
to be above what is likely to be realized.

On the other hand, it must be remembered that a thorough
cleaning and cultivation such as is involved in bare fallowing
is beneficial to several succeeding crops, and that only a
portion of the expenses should be charged to the wheat crop
immediately following. It is very difficult to say how much
of the cost should be apportioned to each crop, and many
practical men would consider that the costs should be defrayed
by the wheat crop, if farming is to be carried on profitably.
To this latter conclusion, however, we cannot subscribe, as the
work of fallowing is not undertaken solely for the succeeding
wheat crop, but with a view to from two to four crops, each
of which is substantially benefited. I would therefore suggest
that half of the immediate cost of bare-fallowing should be
charged against the wheat, and that the remaining half
should be equally divided among the remaining crops of the
rotation.
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CHAPTER IIL

ROOT CROP FALLOWS. TURNIPS AND SWEDES.

Outlay on ““ Roots” not necessarily Loss—Origin of Turnip Husbandry—
Turnips not Generally Cultivated in 1707—Growing Turnips in Drills or
Ridges—National Importance of Turnip Husbandry—Extraordinary Plas-
ticity of the Cabbage—Constant Character of Flowers and Seeds—Common
Turnips—Swedish Turnips—Yellow Turnips—Varieties of Turnips—Ap-
portionment of the Root-Crop for the Requirement of the Farm,

THE advantages of substituting a root crop for the older
system of bare fallowing have already been pointed out.
One of these advantages undoubtedly is that the value of
the root crop is, to say the least, a substantial and immediate
“set-off ” against the cost of fallowing. That the root crop
is usually grown at a loss might at first sight appear a reason
against its cultivation; but further consideration will show
that the loss entailed by growing roots should really be looked
upon as the cost of preparing land for future crops. Some-
times the root crop is grown at an actual profit, in which
case the fallowing expenses are entirely abolished, and a
margin of profit substituted for them. If such a happy result
were general, farming could scarcely fail in being a profitable -
business; but as it must be regarded as exceptional, we do
not expect the root crop to balance its account, but to leave
a small debt upon the land to be defrayed by the succeeding
barley, clover, and wheat. The root crop may thus be
legitimately regarded as involving outlay, as probably in-
volving an immediate loss, but at the. same time an ultimate
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profit, and in any case, a saving upon the old dead or bare
fallow.

The turnip has long been cultivated. “As long back,”
wrote the late Professor John Wilson of Edinburgh, “as we
have any distinct records of agriculture to refer to we find
information respecting this plant.”” Its cultivation was de-
scribed by Greek and Roman writers, and it was grown in
the gardens of the Religious Orders during the middle ages.
When it was first distinctly introduced as a farm crop is not
known with certainty. It is mentioned by Barnaby Googe
in his Whole Art of Husbandry, 1586, by Gerardi in 1597,
and by Parkinson in 1629 ; but none of these writers speak
of turnips as a cultivated field crop. Ray, however, in-
forms us that they were generally grown as field crops in
1686, so that we may reasonably infer that the turnip was
introduced into field culture during the middle periods of the
seventeenth century. Lisle, who began his observations in
1693, and continued them to his -death in 1722, speaks of
turnips as generally grown in his time, as the following
quotations will show—“1 had discourse with Mr. Pawlet of
Leicestershire, who deals in great quantities of turnips—it
was August the 7th, 1699; he says when turnips are sown
after Michaelmas they are generally counted out of danger
of the fly”! Yellow turnips, white turnips, red or blue, and
long (? tankard) turnips are mentioned by Lisle, which in-
dicates that yellow turnips were known before the introduction
of the swede. “The Newtown men, who houghed my turnips
this year (1707), baving made it their business for many years
to hough turnips, assure me that it is the best to hough
turnips as soon as they have four leaves.” Here is evidence
that turnips were carefully cultivated many years before 1707
Again, “ Going to Holt by Burbage, January 10, 1698, 1 asked
a farmer whether white lightish land might not bear turnips,
and bhe said by no means—the black sandy earth or reddish



32 TURNIPS NOT GENERALLY CULTIVATED IN 1707.

sandy earth were the best.” That folding sheep on turnips
was not very widely adopted at the commencement of last
century in Hampshire is to be inferred from the following
extract from Lisle—*Having in November (anno 1707) a
good crop of turnips for the winter feeding of my flock of
sheep, I had a desire before I entered on the doing of it to
consult a farmer’s shepherd, who had for many years used his
sheep to turnips. I understood from him, as also from others,
that turnip feeding was apt to breed wind in the sheep and
gripings; but to prevent this evil, they agree it is necessary
to give the sheep some dry meat in the evenings, though
coarse.” “ Farmer Biggs said that he was confident if it was
a hard winter 300 sheep would eat twenty-five to thirly tons
of hay. Farmer Crapp said he had often given thirty tons
to that number of sheep.” ¢ Mr. Slade of Tilshade tells me
that they allow a ton of hay for every score of sheep they
winter on their downs.” The general practice at this time
in Hampshire, Wilts, and Dorset appears to have been to
rely on hay chiefly as winter food for sheep and cattle. “Mr.
Gilbert of Madington was telling me (Lisle) the way of
husbandry about him, near Salishury, was to fold on their
wheat after it was sowed till St. Luke’s-tide, which is the
middle of October; then to draw off their flocks for a month
to fold their sheep-leases, and then on the barley-fallows.”

Jethro Tull, who wrote in the early years of the last
century, and was closing his career as an author about 1730,
says, “ As far as I can be informed, it is but of late years that
turnips have been introduced as an improvement in the field.”

Turnips were at that time sown broadcast. The important
invention of the drill by Jethro Tull, author of Horsehoeing
Husbandry, about the period when turnip cultivation was
spreading, must be regarded as an event of prime importance
in the history of the turnip.

In 1730 Charles Viscount Townsend having noticed an
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improved system of turnip cultivation while Ambassador
Extraordinary to the States-General of the Netherlands, in-
troduced the same system on his estate at Rainham, Norfolk.
The progress of the new cultivation is so well described by
the late Professor Wilson, that we do not hesitate to quote
the passage in exfenso. Turnips “had acquired a regular
place in the rotations of Norfolk long before they were known
in other parts of the kingdom. Yet it must be admitted that
we are indebted to the farmers of the north for the successful
development of turnip husbandry, and for the advanced
condition which it exhibits at the present day, as their
cultivation was first established and their treatment made
generally known in Roxburgh, Berwick, and Northumberland
by the enlightened farm practice of Dawson, Pringle, and
Culley. Before these well-known men had established the
practice of turnip husbandry, it had been successfully achieved
in Dumfriesshire by Craig of Arbigland, who drilled his
turnips in 1745, and by Philip Howard of Corby, a great
Cumberland proprietor, who followed the same practice in
1755, both of them taking their lesson from and following
the instructions given in Tull’s book. Then came Pringle
of Coldstream, and a few years afterwards Dawson, who,
having spent some time in Norfolk, and seen the system
there practised, went back to Roxburghshire, and carried it
out successfully upon his own farm. Its introduction, it ap-
pears, was marked by the general distrust with which farmers
sometimes view any innovation on old customs that does
not originate with one of their own class. In North-
umberland George Culley took it up and gave it a character;
and thus turnip husbandry, by this new mode of treatment,
soon became firmly established.” The Swedish turnip, or
rutabaga, was not introduced until 1775-80, when a parcel
of seed was brought from Gottenberg, and its superior feeding
value and great hardihood soon made it popular. The
D
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revolution which the introduction of the turnip effected in
the art of agriculture has never been eclipsed by any later
improvement. It is unquestionably the greatest event in the
history of modern agriculture. The great movement which
set in towards the close of the last century of the improve-
ment of our breeds of cattle, sheep, and horses by Bakewell
and the brothers Colling could scarcely have been successfully
carried out without the turnip, and hence the history of our
improved flocks and herds is intimately and vitally connected
with the rise and progress of the cultivation of suitable
material for winter feeding.

The benefit to the nation from the general adoption of
turnip husbandry cannot easily be estimated. It is' prin-
cipally owing to this cultivation that we are supplied with
fresh butcher’s meat during the entire year. Before the
introduction of the turnip, salt beef, with its concomitant
evils of scurvy and other forms of disease, was the rule. It
would have been impossible without the turnip to have main-
tained the flocks and herds necessary for the maintenance
of our present population.

There are about 2,300,000 acres of turnips, swedes, and
mangel grown in Great Britain every year, giving employ-
ment to tens of thousands of men in their cultivation, and
in the tending of the millions of sheep and cattle which
subsist upon them. The profitable employment of capital
in the cultivation of turnips must also be included in the
advantages accruing from their husbandry.

The turnip is the cultivated form of the Brassica Rape,
a plant which is described in Hooker and Arnott's British
Flora as an inhabitant of borders of fields and waste places.
It belongs to the natural Order Crucifere, and to the same
genus as the cabbages, raddishes, and mustards, as well as
the wallflower, charlock, and Jack-by-the-hedge (Sisymbrium
Alliaria, Sc.). The order is principally distinguished by
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its cruciform flowers, its tetradynamous stamens, and its
seed being formed in a long or short pod, the valves of
which open from a central sepfum.

All the cabbages possess the disposition to vary from the
normal type in a marked degree. This tendency towards
variation may be exemplified by almost innumerable ex-
amples. The principal parts of a plant into which it may be
divided are the flowers, which eventually develop into fruit
and seeds, the leaves, stem, branches, and root. All these
parts may in the genus drassica be modified in a remarkable
manner. An abnormal development of the flowers, coupled
with a temporarily arrested condition of growth, gives us the
cauliflower, broccoli, and major. The leaves may by culti-
vation be induced to assume an imbricated character, so
as to form a solid head or heart, or they may be grown so
as to form an open-headed cabbage or kale. The leaves are
sometimes deeply dissected and curled, giving curly greens,
or they may be developed into small heads springing from the
axils of leaves, known as Brussels sprouts. Various descrip-
tions of cabbage are known from each other by the form and
comparative roughness or smoothness of their leaves. The
stem or stalk of a cabbage has been modified by an abnormal
development of cellular matter, forming the useful esculent
kohl-rabi. The root has been developed by cultivation of
some of the genus, with the result of producing various de-
seriptions of turnips.

The swede turnip is only a cultivated variety of smooth-
leaved summer rape, just as the turnip may be regarded as
botanically identical with rough-leaved summer rape. These
singular variations belong to the genus, and not to any one
species. Thus we should not expect varieties of cabbage from
any other species but B. oleracea, or of turnips from any
species of the genus but B. rapa. The plasticity of the
cabbages is certainly a remarkable fact, in which they excel

D2



36 CONSTANT CHARACTER OF FLOWERS AND SEEDS.

any other of the genera which will come under notice in
the following pages. It is worthy of attention, that while
flowers, leaves, stem, and root are all capable of such extra-
ordlnary modifications, the seed remains constant in form. It
is,indeed, difficult to distinguish rape, cabbage, kale, kohl-rabi,
and swede seed from each other, and although turnip seed is
smaller and rather reddish in tint, the whole group are so
similar that it requires some experience to identify any of
them. Similarly, the flowers are in all the crops just named
of the same light yellow colour and general outline and
symmetry, showing close relationship in spite of the effects of
cultivation. The artificial character which has been induced
by cultivation and selection is only kept up by the exercise
of the greatest possible care in the choosing of parent plants,
All of the species breed freely together, a fact which has
caused botanists to doubt whether they are specifically
distinet, and hybridization is certain to take place through
the agency of bees, unless great care is taken to keep the
stocks sufficiently far apart.

Such is the interesting and useful genus of plants to which
the turnip, swede, rape, kale, cabbages, and kohl-rabi all
belong. These constitute, in fact, our root crops, and some
of the group can scarcely be properly so designated, as they
are grown rather for their foliage than for their roots.
There is only one other principal member of our root-crops
which is not included in the cruciferss, namely, mangel
wurzel, and two less important plants, which will deserve
distinct notice in a later chapter, namely, carrots and
parsnips.

Turnips and swedes compose 81‘9 per cent. of the root
crop of England and Wales, and 997 per cent. of the root
crop of Scotland, and have therefore evidently a right to our
first consideration. As hasalready been mentioned, the turnip
was known long before the introduction of the swede, and

o R L
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according to Lisle, yellow turnips were also known before the
swede was brought from Sweden. The intermediate class,
known as yellow turnips, may in some of its varieties (and
possibly in all) be the result of hybridization between swedes
and white turnips. Certain it is, that in appearance and
qualities they are very generally intermediate between the
two distinct species Bape and Campestris.

These three descriptions of turnip—the swede, yellow, and
white—are each represented by numbers of varieties or sorts
suitable for various soils, climates, and purposes. Some of
these are distinct in character, while others are less character-
istic, and appear to be named to distinguish the seedsmen
who are responsible for them rather than for personal identi-
fication of the root designated.

Before giving a list and general description of some of the
best known varieties of these plants, I will point out the
leading differences by which each group is characterized.

Twrnips—All turnips have rough leaves of vivid or vine-
green colour, which readily allow water to dry off them.
The colour of the leaves enables us to recognize a field of
turnips at a considerable distance. The proportion of leaf to
root is high in turnips, and was found by Dr. Gilbert to be
from 329 to 600 of leaf to 1000 of turnips.

Turnips are not furnished with a “mneck,” the top or
haulm growing from the root without any scarred stalk, as
in the swede. With the exception of the sorts known as
tankards, and certain special forms, as the grey-stone, the
horizontal axis of the root:is longer than its vertical axis.
In other words, the root is flat rather than oblong, and this
fact has given rise to the Latin expression depressa as
descriptive ‘of the shape of turnips.

On cutting into a turnip the flesh (except in the case of
yellow turnips) is of a beautiful glistening white colour,
rivalling snow in purity. The flesh is also soft, giving the
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characteristic name of “soft turnips.” Turnips are much
more watery than swedes, and contain only 8 per cent. of
solid material.

Among the general characteristics of turnips, which are

not visible but well known to farmers are the following—
- Turnips will thrive upon thinner and weaker soils than
swedes. They are as a rule quick in growing, and early in
maturing ; they are easily injured by frost (unless in the
case of late sown turnips, which are hardy); they are of less
value than swedes for feeding purposes, but are better fitted
than swedes for stock feeding during the early winter. As
a rule they are later sown and earlier ready for use than
swedes.

Swedes—All swedes have smooth, waxy leaves of blueish
green or glaucus tint, collecting dew and rain in globules or
spherical drops upon their surface. The proportion of leaf to
root is much lower than in white turnips, being, according to
Dr. Gilbert, from 69 to 785 of leaf to 1000 of root. The
leaves spring from a well defined neck. The general form
is cylindrical rather than spherical, 4. e. the vertical axis
is longer than the horizontal axis. The flesh of the swede
is of pale yellow or cream colour, crisp and hard. The
proportion of dry matter is 11 per cent., and the percentage
of sugar is almost double of the amount contained in white
turnips, or about 7 per cent.

Swedes require fairly good land, and do well upon stiff
loams. They must be sown early, and they continue to grow
late into the winter. They are very hardy, and are of high
value for feeding purposes, especially in the later weeks of
winter.

Yellow turnips—This class of turnips are in many respects
intermediate in character between swedes and white turnips.
The leaves are rough, and do not retain globules of water
after rain or dew. The form of the root usually approaches
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that of the white turnip, and they have no neck. The flesh
1s yellow, and intermediate both in hardness and in nutrient
properties between the white turnips and swedes. Thus in
the proportion of dry matter and sugar—

Dry Matter Sugar
per cent, per cent.
White turnips 8 3:5 to 45
Yellow turnips 9 4:0 to 50
Swedish turnips ... 11 60 to 7-0

Yellow turnips are also intermediate with regard to the
time at which they are best sown, and at which they are
consumed by stock. They require a better soil than
turnips.

We must now review some of the principal cultivated
varieties of turnips; beginning with swedes.

Common Purple-top Swede.—This swede, although described
by the late Professor Wilson in his book on “our farm crops,”
is now merged in improved stocks which have sprung from
it. Its colour is a dull purple on the exposed portion of the
root, and buff underneath.

Skirving’s Purple-top Swede is a very well-known variety
introduced by Mr. Skirving of Liverpool in 1837-8. Since
then it was again brcught-out by Mr. Skirving as an “im-
proved ” variety, The Improved Skirving purple-top swede
1s of oblong shape, grows higher out of the ground than the
older sort, is early in maturing, and keeps well when stored.
It is less hardy than other varieties, and is liable to “run to
neck ” during the autumn. Both of these faults are due to
its tendency to early maturity, and would probably be avoided
by sowing it somewhat late. This swede retains its position
in all seed catalogues of the present day under the names of
the ¢ Liverpool,” and ¢ Skirving’s Liverpool,’ as well as by the
original name above given.
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Laing's ITmproved Purple-top differs from other varieties in
having large entire cabbage-like leaves, which by their spread-
ing, horizontal habit of growth speedily cover the soil between
the drills (Wilson). The habit of this swede is to bury itself
for the most part in the ground. It is suitable for good
land and a south country climate.

Sutton’s Champion was introduced by the well-known
Reading firm thirty-two years ago. It is globular in form,
domed in shape, preventing the lodgment of ‘water, has a very
small neck, and deep yellow flesh of good quality. The merits
of this swede have been well tested in competition in the
leading agricultural shows.

Sutton’s Crimson King swede is described as a hardy, heavy
cropping swede, remarkably easy to draw.

Webb's New Hmperor, Webb’s Imperial, Carter's hardy
Prize-winner are examples of carefully selected and excellent
swedes, and to these the following may be added as well
recognized by the farming public—Zord Derby, Bangholm,
a popular Scotch variety, Queen of Swedes, a bronze-topped
variety, Westbury Swede, Marshall's Purple-top Swede, Purple-
top stubble Swede, which may be sown until the end of July.
Of the green-top varieties the best known are Hartley's
Green-top, largely grown in Yorkshire, Green-top Swede, and
Green-top yellow Swede.

White swedes are peculiar for their white flesh, and are
very hardy. There is a purple and a green-top variety.
Tankard swedes are also offered in most catalogues.

Among the best-known varieties of yellow turnips the
following are worthy of especial notice—

Dale’s Hybrid was introduced into cultivation by Mr. Dale
of Libberton West Mains, in 1822-3. Tt grows well out of
the ground, which makes it somewhat sensitive to frost. It
is described by Messrs. Sutton in their latest catalogues as
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one of the heaviest cropping turnips in cultivation, and of
rather light yellow flesh with green top. '

Fosterton. Hybrid is an old favourite, and may be described
as a green-top yellow, with somewhat darker tinged flesh
than the Dale’s Hybrid.

Purple-top and Green-top Aberdeen, or Bullocks, are much
esteemed in Scotland and the north of England. They are
smtable for early sowing, but do not always succeed in the
sou‘@' of England.”

Old Meldrum Green-top is another yellow turnip, which
possesses very similar qualities to the two last-named
varieties.

Among other esteemed sorts of yellow turnips may be
mentioned Sutton’s Favourite turnip, Webb’s Green-top Scotch,
Carter's Champioi Green-top Hybrid, Orange-jelly or Golden
Ball, suitable for sowing on stubbles, Palmer’s Yellow, the
Border Imperial, the Tankard Yellow Turnips, and the
Golden, Green-top Yellow. Sutton’s Favourite Yellow was
obtained by crossing the Gordon Green-top Yellow and the
Border Imperial, and was introduced in 1882.

The number of white-fleshed turnips in cultivation is
larger than that of swedes or yellow turnips. '

The Pomeranian White Globe is a very quickly-growing and
early turnip. It is the best sort for providing early keep in
late J uly or August, and forms an excellent crop when it is
intended to feed it off in anticipation of wheat. The Pome-
ranian White Globe is pure white in appearance, and is a
handsome, clean-growing root.

The Common White Globe is very similar to the last, but is
somewhat slower, later, and hardier.

The Green Globe is an excellent hardy, and free-growing
turnip, suitable for winter-feeding, and when sown late it is
capable of standing as much frost as a swede.



42 VARIETIES OF TURNIPS.

The Green Round is a flatter shaped turnip than the
Green Globe, and is a general favourite. An excellent stock
of the same variety is known as Stratton’s Hardy Green
Found.

Among others may be mentioned the Lincolnshire Red
Globe, a free-growing, very hardy turnip; the Improved Red
Paragon, the Greystone, the Red, Green, and White, Tonkards,
the Purple-top Mammoth, and the Early Siz-weeks, or stubble
turnip.

The above list of cultivated turnips might have been
extended, but in a work of this description it is not neces-
sary to enumerate every cultivated variety, especially as
many of them are very similar in appearance and qualities.
The practical question as to what sort of turnips to select
ought to be determined rather by consultation with the best
farmers of the district than by what is recorded in books or
catalogues. The great variety of soils, and the variations of
climate in every locality, give preference to certain descrip-
tions of roots; and their peculiarities are best appreciated and
met by the experience of those who have long resided under
those special conditions.

Practically we should recommend in the first place a few
acres of Pomeranian White Globes, to be followed by common
White Globes, which might again be succeeded by Green
Globes for later use. White turnips are better than swedes
for sheep and cattle in the autumn, being cooler and lighter
of digestion. A few acres of a good yellow turnip, such as
the Favourite, the Green-top Scotch or Dale’s Hybrid, will
be found useful after the early turnips are finished, and these
again may be succeeded with the main breadth of swedes,
which may be followed with sowings of Stratton’s Green
Round, Early Six-weeks, or Stubble turnips. A fair appor-
tionment of the various kinds of roots upon 400 acres of
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arable land, interspersed with a fair proportion of pasture,
would be :—

12 acres of Mangel-wurzel.

15 acres of early sown White Turnips.

10 acres of Rape.

8 acres of Cabbage.

10 acres of Yellow Turnips.

30 acres of Swedes.

15 acres of Late Turnips.

100 acres.

Much must depend upon the character of the soil, as well
as upon the amount of live stock in arranging the acreage of
the various root crops.

The general principle, not always followed, is that white
turnips should be used first, yellow turnips next, and swedes
last. Such a succession would give a supply of food for
stock from August to May, and it is after this that mangel-
wurzel arrives at its highest value, and furnishes a capital
food during the hot months of June and July.

Farming is, however, so full of exceptions as to what may
be called sound practice, that we occasionally see mangel-
wurzel being fed by sheep in September and October, with
a view to getting in wheat after it, and white turnips left
over until spring, both of which deviations must be puzzling
to a novice.

Early-sown white turnips, arriving at maturity in August
and September, are certainly not fitted for withstanding any
hardships in the way of frost, and should always be fed off
early, as already recommended.

Late-sown white turnips are much hardier owing to their
being young, full of vitality, and. well protected by their
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abundant leaves, which fall over the roots during frosty
nights and protect the roots. Such late-sown turnips will
continue to grow up to February if the weather is mild, and
yield excellent food for ewes with lambs.

Yellow turnips form a good introduction to swedes, and
may be viewed as a connecting link between the two dis-
tinct classes of white turnips and swedes. They are also
esteemed for ewes and lambs, as they stimulate the flow
of milk and are more wholesome than swedes for nursing
sheep.

As a mainstay for spring-feeding the Swedish turnip holds
a strong position. From January lst to the end of April
they are in perfection, but after the commencement of May
they begin to turn soft and flaccid and to lose their “nature.”
They are much better suited for heaping or storing than'
either white or yellow turnips, and their nutrient properties
are higher.



CHAPTER IIL

TURNIP CULTIVATION.

Root Crops for Various Soils—Preparation of the Land—Cleaning Land—
Broadeasting Turnips—Drilling on the Flat—The Northumberland System
—Time for Sowing—Seed and Sowing—Width between Drill Rows—
Size of Roots affecting Quality.

TURNIP cultivation was formerly restricted to what was
called “turnip land.” These were soils of light, friable,
and dry character, underlaid by a subsoil which favoured
the free percolation of water, suitable for carrying sheep
during the winter months. Such soils are to be found by
the sides of rivers where they form haughs or holmes of
sandy, loamy, or clayey character. They are characteristic
of the upper chalk, which may be considered as sheep -and
turnip land par excellence. They are found on the upper
green sand, and still more extensively on the brashy soils
of the lower oolite, whether found in Lincolnshire (the
heath), Northampton, Oxfordshire, Gloucestershire, or Somer-
setshire (the Cotteswold hills). They also abound in the
fertile plains and table-lands of the New Red Sandstone.
The light soils of the millstone grit gives excellent turnip
soil, and, as associated with the early history of turnip culti-
vation, the first-rate turnip growing district of North North-
umberland may be mentioned, formed by the blending of
material from the trappean basis of the Cheviots with the
mountain limestone soils extending from their lower slopes.
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Turnip, or, to speak more correctly, root and forage crop,
cultivation, has become much more general now than in the
older time when the cultivation was confined to turnip soils.
A vast amount of attention has been bestowed upon forage
crops, including both roots and leafy esculents, and they are
now so numerous that suitable kinds may be selected for
all descriptions of soil, from the stiffest to the lightest. We
shall examine many of these crops in due course, but may
in this connection indicate them as forming part of a series,
by the aid of which all soils may be made to support crops
suitable for live stock :—

White turnips for the lightest sands.

White and yellow turnips for light loams.

White, yellow, and Swedish turnips, mangel-wurzel, and

rape for clay loams.

Mangel, rape, kale and cabbage for clay soils.

Early sown turnips, cabbage, kale and rape, for summer

consumption on clay soils.

Carrots on even stiff description of clays, and for deep

sands and loams.

This list might have been made fuller by the introduction
of several other fodder crops, but we shall confine ourselves
chiefly to those which are usually classed with the root crop.

PREPARATION OF THE LAND.

The successful cultivation of the turnip crop depends
upon a large number of circumstances. Among these one
of the most important is the judicious preparation of the
seed-bed. It is not possible to prescribe one system of culti-
vation which will be suitable for the varying conditions of
soil and climate, but certain principles may be laid down
which will greatly assist the farmer in arriving at his object—
the growth of a gpod crop.
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The turnip crop as a rule follows wheat, and it is with
wheat, or at all events corn stubbles, that we have to deal.
Stubbles may be clean or foul, and land may be stiff or light,
so that our attention may be directed to one of the four
following conditions of land :—

A foul stubble upon strong land.
A clean stubble upon strong land.
A foul stubble upon light land.

A clean