\mey

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

GIPE-

AGRICULTURE

THEORE'
ETICAL AND PRACTICAL



“Dwint Gloria Ruris.”

27677



AGRICULTURLE

THEORETICAL axp PRACTICAL

4 TEXTBOOK OF MIXED FARMING FOR LARGE
AND SMALL FARMERS AND FOR
AGRICULTURAL STUDENTS

BY
JOHN WRIGHTSON, M.R.A.C, F.CS.

FTC.; LATE PRESIDENT OF THE COLLEGE OF AGRICULTURE, DOWNTON, AND
PROPESSOR OF AND EXAMINER IN AGRICULTURE TO THE SCIENCE AND ART
DEPARTMENT; HONORARY PROPESSOR IN THE ROYAL AGRICULTURAL
COLLEGE, CIRENCESTER: BPECIAL CROP REPORTER TO
‘THE TIMES”, ETC., ETC.

AND

J. C. NEWSHAM, F.L.S.

PRINCIPAL OF THE MONMOUTHSHIRE AGRICULTURAL INSTITUTION; LATE PRINCIPAL
OF THE HAMPSHIRE COUNTY COUNCIL AGRICULTURAL INSTITUTE, AND COUNTY
LECTURER IN AGRICULTURK ; CHAIRMAN OF THE DAIRY . EDUCATION
ASSOCIATION; EDITOR OF ' DMIRYING AND DAIRY FPARMING '™ AUTHOR
OF ''THE HORTICULTURAL NOTE BOOK', ''PROPAGATION AND
PRUNING ", ‘* AGRICULTURAL ARITHMETIC ", ' AGRI-
cux.'romsrs DIARY ', ETC., ETC.

WITH AN INTRODUCTION BY THE
RIGHT HON. THE EARL OF NORTHBROOK

LONDON : ~rTUyUn?y
CROSBY LOCEKWOOD AND N ——

N

7 STATIONERS' HALL COURT, LUDGATE HILL, E.C.
and 5 BROADWAY, WESTMINSTER, $.W.

1915



EY
77677

HERT¥ORD

STEPHEN AUSTIN AND SONS, LIMITED



INTRODUCTION.

I compLy very willingly with the request of Professor
Wrightson and Mr. Newsham, that I should write a few lines
of introduction to their textbook on Agriculture, Theoretical
and Practical.

It may be said, and with some force, that there is no
lack of manuals and other excellent works on the subject
already in existence, but, while it is easy to obtain exhaustive
information on some one phase of farming practice, and on
the sciences affecting it, there are few, if apy, up-to-date
textbooks holding precisely the position this book is intended
to fill.

A technical manual on the theory or practice of agriculture,
designed with a definite aim, may fill two very useful and
necessary functions; namely, those connected with the in-
struction of. pupils at Agriculture Colleges, Farm Schools, or
similar institutions, and those attached to a book of reference
which tho farmer or small-holder may consult, when, from
time to time, he is in need of advice based on practical
experienco and scientific knowledge. The school purpose and
the farm purpose, though allied, are quite distinct, and it
is tha aim of the authors to provide a book that will
serve both. .

Thero is another reason for hoping that such a book
will find a place both in the classroom, and the houses of
small as well as the large farmers.

We are just at the beginning of a great movement in
agricultural matters. Small-holdings may be expected to
increaso in number in suitable districts, and Farm Institutes,
under the encouragement of the Board of Agriculture and
financial support from the Development Fund, will no doubt
spread over the country.
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These Institutes will find an important place in our
educational. system, and become the training-ground of the
young farmer, and may be expected in the future to cater
for a large and increasing number of the sons of smaller
farmers, that is those farming from 50 to 200 acres of land.

Undoubtedly the coming years must see more and more
of an organized system of education and greater attention
paid to the thoughtful treatment of the land if it is to provide
a living to those engaged in its cultivation, and this can
only be secured by the application of exact knowledge :
sound practice and reliable theory.

This book is also eminently suggestive as to the best
methods of applying science to practice. It lays stress upon
many problems which are destined to produce far-reaching
consequences on fertility, land cultivation, and rura] economy.
The subjects treated are very mumerous, and include, not only
cultivation, but such important matters as farm-buildings, book-
keeping, and the relative merits of grass and arable land.
To give in a textbook such s this, which is necessarily
restricted in size, an idea of farming matters in general, and
to provide precise and reliable information on the cultivation
and treatment of land, labour, machinery, live stock, dairying,
-and the many subjects connected with the industry of
agriculture, is not an easy undertaking.

The authors may claim to have exceptional qualifications
for the task. Professor Wrightson, who was for so long
a period associated with Downton Agricultural College, has
established for himself a wide reputation as a sound and
practical farmer, while Mr. J. C. Newsham most success-
fully filled the post of head master of the Hampshire Farm
School and County Lecturer on Agriculture for many years.
Both authors may therefore be considered to possess mot only
the necessary scientific and practical knowledge, but to have
had long experience in the needs of agricultural students and
small farmers, and in imparting information in a form that
is clear, concise, and attractive.

Although I have for many years taken an interest in the
subject of farming, I lay no claim to the position of an
expert, and I must leave this book to speak for itself, feeling
confident that it will prove successful in meeting the needs of
those for whom it has been written. NORTHBROOK.



PREFACE.

Tue title of this book may appear ambitious, but has
been well considered by the authors. Their object has been
to present a concise view of the Practice of Agnculture both
from an extensive and an intensive point of view.

Much has been written of late years upon the comparative
merits of large and small farming, and the suitability of the
land of this country for the cultivation of vegetables, fruit,
and flowers, rather than of corn or grass. Market-gardening
has encroached upon ordinary farming, but it is also true
that various forms of perishable produce have attracted the
attention of extensive farmers—so that fruits and vegetables are
now found side by side with corn and roots, live stock and
dairying.

There are, however, -well-defined limits as to soil and
situation ; for, as a rule, the cultivation of the more or less
perishable crops is confined to good land, in close proximity
to markets; while that of corn is largely pursued upon
thinner and poorer soils, in more remote districts. There is
room for both, and they must not be considered as antagonistic.
Dairying occupies a middle position, for it may take the form
of retail milk selling, wholesale dispatch of milk to a distance,
or cheese- and butter-making, according to locality.

It will be found that each of these aspects is considered
in the following chapters, and that the entire work is divided
into sections dealing successively with the Soil, Agricultural
Crops, Manures, Live Stock, Dairying, Horticulture, Market-
gardening, Poultry, Rabbits, and Bees.

As to what is usually called theory or science, this volume
does not pretend to be a manual of- chemistry, nor yet of
biology ; neither does it profess to treat of everything. It
was felt by the authors that there are abundant sources of
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information of an expert character on all branches of
agricultural knowledge, and that they would be placing
themselves in a false position if they attempted to deal, as
experts, with certain topies of undoubted interest. They
therefore confined themselves to things of which they had
practical knowledge, and upon which they could write with
confidence, if not with authority. The boundaries between
theory and practice are, however, by no means clear, and,
in certain cases, they have consulted first-hand authorities
upon such matters as bacterial life, nitrification, heredity,
and Mendelism, in order to show the bearings of these subjects
upon the practices of agriculture and stock-breeding—not to
say of cheese- and butter-making. Sections will also be
found on diseases, and plant-life, in which the treatment is
meant to be practical, or to bear upon.the necessary conditions
for success. v

Viewed as a textbook for examinations, this book will be
found suggestive rather than exhaustive, and will, it is hoped,
open the mind of students to many problems involved in
practice, and sometimes obscured by technicalities. There has
of late years been a marked approach on the part of
agricultural scientists to the teachings of practice, i.e. in such
things as the importance of water and mechanical processes
(tillages) as affecting the entire economy of plant-life. The
chemical composition of soils, which was at one time thought
to be the secret of fertility, is now relegated to its proper
position, as only one among many of the necessary conditions.
So is it with the composition of plants and foods, for they
also are found to vary with the circumstances under which
they are produced, rather than the species to which they
belong.

Farmers, as a body, have recognized the incongruity between
the teachings of science and the results of practice, and
- consequently have sometimes regarded theorists somewhat
coldly. All this is, however, changing, or has already changed,
now that the leading.chemists look upon rainfall and tillage
as of primary importance, even from a theoretical standpoint.
Perhaps this change is more apparent than real ; but it cannot
be denied that in recent writings of a scientific kind greater
attention is bestowed upon what the farmer has always felt to be
the essentials of his art.
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Take, for example, the relations of block geology to
agriculture, That they are important no one will deny,
but closer inspection has shown that surface geology is the
principal point, and that surface-maps are infinitely more
useful than predictions as to the character of a soil based
upon the main formation of the district. So, also, may be
.regarded the increasing attention to rainfall; to means of
eradicating weeds; to root action on the subsoil; to the
effects of tillage upon soil exhaustion ; to dry farming; and
many other topics occupying the following pages.

It is felt by the authors that great changes and great
improvements are imminent, such ‘as the cheapening of nitrates,
the combating of plant diseases, the introduction of sugar-
beet, and possibly of fobacco; intensive cultivation, the
production of new varieties, applications of electricity, the
meking of artificial soils, etc. New wistas are opening out,
and it is necessary that farmers should be alive to them.
One great hindrance to the progress of scientific agriculture
is the enormous area of inferior grass, and the time-honoured
custom of leaving land down in sainfoin, or old, and temporary
pastures, instead of actively cultivating it. It is, after all,
an economical question; but the system is being steadily
encroached upon, and is, no doubt, destined to disappear. The
question which cannot be avoided in all such cases is, “ Will it
pay ?” and there is too much disposition on the part of social
writers to look upon food-production as a “duty”. It is
not a duty, but a means of livelihood; and can only be
stimulated (apart from increased knowledge) by a sense that
it is profitable to the cultivator himself. No one can be
expected to produce food for the mnation on philanthropic
grounds ; and this is the underlying reason why we see
extensive tracts lying waste, subjected to a low type of
cultivation. It is the object of this book to show in what
directions improvement can be effected and extended.

Lastly, it will be observed that the student is constantly urged
to make use of his own powers of observation instead of relying
too much upon books and lectures. He is advised to watch the
processes of germination of seeds for himself ; to take apart and
re-assemble the parts of implements ; to frequent markets and
notice the prices offered for different classes of live stock ; to
visit agricultural and poultry shows, and, if possible, to spend
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some time with poultry farmers, fruit growers, and those who
devote themselves to the cultivation of flowers or of fruit for
market. Attention is also directed to the most approved methods
of packing fruits and flowers for market. The work is illustrated
with a special view to enabling the student or beginner to practise
his art, and he is continually reminded of the importance of
seeing how things are done and doing them, as well as of
reading about them.

The authors desire to acknowledge the kindness of Messrs.
Cooper and Nephews, of Berkhampstead, in supplying
illustrations of live stock ; their thanks are also due to Messms.
Sutton & Sons, Reading, for illustrations of grasses and clovers ;
and to Messrs. Garton, Warington, for photographs of plant
breeding. They would also thank the many manufacturers,
illustrations of whose machinery and implements are reproduced
in this book. .

JoHN WRIGHTSON.
J. C. NewsHaM.
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symptoms of, 303
Chaff-cutter, 390
Chaff-st: and
391
Charlock, . 185
Cheddar cheese, 471
Cheese—makmg, appliances for, 462
boiler-house for, 462

M

o .
mixer,

—_— counties suitable
for, 459

—_— dairies suitable for,

. 461 :

—_ drainage for, 461

— heat, light, and
ventilation for,
461

hoops for, 463

mill for, 463 -
presses for, 463
rooms required, 461

INDEX.

Cheese-making, situation and aspect

(Wis-
conein), 466

treatment of, 470

Cherries, packing of, 543, 564

Cheshire cheese, 473

Chicken coops, 585

Chicken-houees, 585

Chicory, 154

_Chlorophyll 503

Clay,

Clunato, 30

a3 affected by aspect, 32

contrasted with weather,
31

moisture, 31-2

shelter, 33

Clip fork stacker, 374

Clod-crushers, 363

Clover sickness, 675

dreesings for, 576
Clovers, red, 140 ’

Swedish or alsike, 141
—— trefoil, 142
—— white, 141

Club root or ‘ finger and toe”,

567
Coleoptera, 313
Colloids and compound particles, 14,
19
Colostrum, 436. B8ee also Calving
Colwick or Slipcote cheese, 484
Composta, 61
Corn saw-fly, 313
Corn thrips, 324
Coulommier cheese, 485
Cowhouses, 427
construction of, 429
cost of, 429
floor-space in, 434
tters in, 430
Fi;ht in, 432
management of, 428
mangers for, 430
neck-fastenings of, 434
partitions in, 431
stalle and gangways, 433
ventilation of, 433
watering troughs for,
431 hold
Cow-keeping for small-holders, 236
eep i cow-feeding for, 240
cows best for, 238
profitsa from, 239
yields of milk, 239
Cream, analysis of, 447
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INDEX.

conditions affecting separa-
tion of, 452

creamometers used for test-
ing, 445

deep setting of, 448

Devonshire clotted, 448

method of ascertaining per-
centage of butter fat in,
453

separators, 449-51

~—— auto-separator, 452

—— economy of, 451

-—— points of, 451

—— setting of, 447

Cream cheese, 484

Cruciferous crops, 132

Cull ewes, 248

Cultivators, 361-3

Currants, 527

Cream,

AIRY FARM, 419, 420
altitude for, 420
aspect for, 420.
climate for, 420
selection of, 420
water supply, 421
Dairying, 419
buildings for a mixed
farm, 419
Dentition of cattle, 240
Derbyshire cheese, 473
Dietaries, 295, 297, 298, 300
Diptera, 319
Dissembling machine, methods of,
348
Dodder, 185
Dorset cheese, ‘' blue vinney,” 479
Drainage, effects of, 34, 36
importance of, 35-6
outfalls in, 37
Drains, rivers as, 37
types of, 36
Drills, 366-7
Dry cows, treatment of, 226
Dry farming, 47
—— details of cultivation, 47
—— disced and undisced stubble
illustrated, 47
—— principles of, 48
Ducks, breeds of, 646
—— Aylesbury, 607
_— feeding of, 605
—— Indian Runner, 607
-—— Pekin, 607
—— Rouen, 607

619

Ducks, Rouen, treatment of, 605-6
Dung spreader, 377

EAR COCKLE, 307
Earthworm, 308

Eelworms, 108, 306

Electric power, 350

Elevator, portable, 374

Embryo-plant, 516

Embryo-sac, 515

Employees, number of, on farms,

395

Endosperm, 516

Engines, types of, 343

Ergot, 577

Escatcheons, types of, 425

Ewe flock, improvement of, 251

keep for, 257

management of, 247

F LLOWING, 48, 111
Farm book-keeping, 411
accuracy in, 411
cash-book, 412
cropping-book, 414
dairy book, 414
disadvantages of elabora-
tion in, 415
farm diary, 414
farmer as book-keeper, 414
granary and stores book,
414
herd and flock books, 414
labour and wages book,
413
rules to be observed in, 412
valuation of stock.in; 412
—— best time ‘of §ear
for, 413
Farm buildings, 331
adaptation of existing, 335
cooking apparatus for, 338
cost of erecting, 336-7.
dairying for, 419, 427, 461
designing of, 334
dimensions of ordinary, 339
drainage of, 335, 340
extemporized, 335
homesteads, 333
hospital, 339
implement shed, 339
liquid manure in relation
to, 338
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Farm buildings, manure in relation
to, 338

materials used in, 334, 340

mud-walls for, 341

points in construction of,
331, 337

rickyard, 333

stores, 338

straw yard near, 336

thatch for, 342

typical plan of, 331-2

unnecessary adjuncts to,
337

weather-boarding for, 341

weigh-bridge for, 340

Farm-ya.rd manure, 57

analytical composition of,
59

LT

apportionment of, 60
compensation for
used, 88
for young clover, 60
left on the surface, 60
purchase of, 87
weakest constituent of, 58
Farriery, 205
Fattening of cattle, 231
—— feeding cattle, 233
~—— management of, 231-3
—— merita of food for, 234
Feed-preparing machines, 387
Fertilization in plants, 516
Fertilizers, complications in using,
52-

foods

neln

leguminous crops as, 54
soil exhaustion and, 50
undue reliance on yard
manure, 53
Flax, cultivation of, 167
illastration of, 168
Flower culture, floricultare, 547
artificial soils used in, 551
bulbs, planting of, 549
intensive cultivation in, 548
localities suitable for, 547
market gardening, 547
marketing of, 565
markets for, 548
packing, methods of, 565
plants suitable for, 550
potting in, 549
sowing of seeds in, 549
trenching for, 553
bastard, 554
varieties suitable for, 548
Foals, food and feeding of, 194
rearing of, 192 -
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INDEX.

Foals, yearling, 193
Foods and { mg, 284

animal body, 285
age and condition in diet-

ing, 298

albuminoid poisoning in,
295

cake and compound cake,
297

carbo-hydrates in, 285
chaff and cavings in, 292
choice of, 296
combustion of, 284
comparative values of feed-
ing stuffs, 296
effects of bad feeding, 295
enriching straw, 294
fat in, 285
flavour in, 296
grass as a food, 287
green fodder, 293
Ereen food versus cake, 294
aulm in, 293
bay in, 293
market floctuations in, 296
mineral matter in, 287
mixing foods for, 290
nitrogen content in, 288
nitrogen in, 288
nutrient value of grasses,
288
occult properties of pas-
tures, 289
oils in, 285
pastures as food, 289
plants found in pastures,
289
potatoes as food, 294
Pmteml in, 286
roots ” as food, 291
eelective instincts of ani-
mals for herbage, 290
straw as food, 291
value of grasses as, 288
waste in the body of, 285
water in, 287
winter feeding, suggestions
for, 290
, horse’s, anatomy of, 205
—  diseases of, 210
—=  illastrations of, 206-8,
212
Frame (machine), 346
Frit-fly, 108, 321
Fruit cultore—
—— budding of frait-trees, 526
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INDEX.

Fruit culture (continued)—
commercial fruit culture,
523
gathering of fruit, 542
grading, 543
grafting, 525-6
—— time of year for,

526
grass orchards of fruit-
trees, 540

hardy fruits, 523
arrangement  of
plantation of, 538
distances apart of
trees in, 539
—— names of, 544
manuring of fruit-trees,
529
—— correct time for,
530-1
——— kinds of manures
used in, 531
marketing of fruit, 564
prices of trees, 541
propagation of, 525
root prusing, 535
method of, 535
—— use of, 535
selection of trees, 540
—— types for selection,
541
shelter required for trees,
524
soil and situation for trees,
522
storage of fruits, 546
varieties  sunitable
for, 547
training of trees, 536
wind-break for, 524
Fruit-trees, list of, 544
Fuel, 346

DI TR

I
i
:

!
r

[T

NI

GAMETES or germ-cells, 514
Gape-worm of poultry, 306
Garden implements, 379
Gecse, feeding of, 608
— treatment of, 608
— varieties of, 608
Gervais cheese, 486
Giant thread-worm, 305
Gid in sheep, 304
Gloucester cheese, 476
Goats, analysis of milk of, 267
—  breeding of, 267
— breeds of, 266

621

Goats, feeding of, 267
— milk of, 267
Gooseberries, packing of, 543
Gooseberry mildew, 571
Gout-fly, 109, 321
Grain weevils, 316
Grass land, difficulties in laying
down, 165
effect of grazing on, 164
bagic cinder on, 165
how best to make, 165
mixed character of, 289
versus arable land, 166
woeds in, 182, 184, 185
, 150
cultivated, 150
effects of climate and sea-
sons on, 163
fodder cereals, 150
how to secure a plant, 158
illustrations of, 151-65
manuring of, 161
migration of seeds,.162
mixtares of, for seeding, 155
pasture, 151-65
rotatlon, 151
sowing hay seeds, 156
Green-flies, 324
Grist mills, 388
Ground lime, 83
Growing for seed, 137
Guano not qmte general 67
Guinea-fowls, 6
Gun-metal, 348
Gypsum, 80
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cheese-making, 458-79

herbage in relation to, 459

poisonous plants in,
460

Lancashire method of, 475

, acidity in, 465
heating of, 468
normal, 435
ripening of, 465
supply of, 459
treatment of, 464

nataral starters in, 467

prices of cheese, 459

pure cultures in, 467

salt, 470

st.arters in, 467

whey in, 458

Harrows, 364-5.

Hartjen’s pneumatlc sprayer, 178

Harvest bug, 310
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Harvesting implements, 369

Hay loaders, 373

— presser, 377

— sotackers or elevators, 374

— @weeps, 373

Hedge-laying, 406

Hedging and ditching, 405

Hemiptera, 324

Hessian fly, 319

Hoeing, importance of, 121

Hoes, 379

Horned stock raising—
—— counties suitable for, 217
—— pasture in relation to, 214
—— suocess with, 217

Horse bot-fly, 323

Horse labour, 395-6

cost of, 398

cost of maintenance,
399

—— —— cost per acre, 399
—~—— —— during harvest, 397

Horse-hoes, 368

Horse-rakes, 374

Horse-shoes, manufasture of, 207

Horses, 190

agricultural, 190

breaking of, 193

breeding of farm, 190

breeds of draught, 198

dentitior of, 200

economy of horse-power in,
197

farm team, management of,

1
feeding times of, 196
steam-power in relation to,

197 .

—— working life of, 190
Humble bees, 313 .
Hymenoptera, 313

T T

ICHNEUMON flies, 313
Implements, farm and garden,
356 et seq.
Incubation, artificial, 594
——  natural, 5§92
Insects, 312
—— clagsification of, 312
~—— life-history of, 312
Itch mites, 310

AINIT, 78
Kale, 136
Knotter of binder, 370
Kohlrabi, 132

INDEX.

LABOUR. cost of, per acre, 404

—— effect of live stock on cost
of, 395

—— —— improved implements

on cost of horse
labour, 897

Lactometer, 446

Lambing, 255

——  difficulties in connexion

with, 256
—— management of young
lambs, 257
—— pen, 255
Lambs, change of food for, 258
——  keep, 257

Leaf structure, 504-§
Leather jackets, 819
Leguminous fodder orops, 138
Leicester cheese, 474
Lepidoptera, 317
Light tractor engines, 344
Lime, 80-4
Live stock, 189, 422
as an aid to agriculture,
215
fertility of land in relation
to, 215
ras3 land in relation to, 214
judging of, 280
market choice of, 422
Points to be observed in, 282
selection of dairy, 422
selection of suitable cows,
422
Liver fluke, 301
life-history of, 301
symptoms and treat-
ment of, 301-2
Locking devices, 346
Loose emut in oats, 572
—— remedy for, 572
—— in barley, 572
—— in wheat, §72
Lubricating, 349
Lucerne, 143

T

MACHINERY, farm, generally,
356

Maize cult‘iivation, 147

Mange in dogs, 311

in hom,u, 310

Mangels and swedes, heart rot in,
569

Mangel-wurzel, 118
——— after-cultivation of, 120
—— cultivation of, 118




INDEX,

Mangel-wurzel, manuring of, 120
renovation of land by, 50
seasons for sowing, 129
storing of, 122
—— types of, 119
Manual labour on a farm, 394
—— wersus machine, 393
Manure distributors, 375

——- drills, 376
farm-yard, 57
Manures, exhaustion of the soil by,

50

food, actual scale of
manurial values, 89
— a8 a manurial agent,
88
— valuation of manurial
residues, 88
general, 57, 61

special, 69
~—— alleged exhaustion
by, 70
—— classification of,

L]

—— unit values of, 84
Mares, during pregnancy, 191
—— management of brood, 191

—— period of gestation of, 191 _

service of, 191

Materials (machinery), 348

Mechanical power, 349

Mendelism, 518-22

Mioropyle, 515

Mild steel, 348

Mildew in swedes, turnips, rape, etc.,
569

Mﬂk albumen in, 437, 446

analysis of, 435, 446

ash in, 437, 446

bacteria in, 439

casein in, 436, 446

effects of heat on, 442

fat in, 436, 443, 446

filtering and ocooling of, 440

float, 380

influences affecting quality and
yield of, 438

age of cow, 438

feeding of, 438

individuality, 438

lactation period, 438

milking of cow, 439

seasons affecting,
438

treatment of cow,
439
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green crop manuring, 65
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Milk, lactose in, 437, 446
— records, 427
— sugar in milk, 437; 446
~— {reatment of milk, 439
— water in, 436, 446
— yields of milk, 426
Milking, mechanical methods of, 440
other methods of, 140
Millipedes, 309
Mites, 309
Mollusca, 326
Motors in agriculture, 355
Mowers, 371
Mussel scale, 326
Myriapods, 309

NEUROPTERA, 313
Nitrate of lime, 73

Nfitrate of soda, 72

Nitrification, 509
bacteria in use in, 509
assimilation  of,
legumes, 510

fixation, 509

nodules on roots of Legu-
minose, 511

Nitrolim, 73

Nitrogen,

OAT cultivation, 108
Oats, diseases of, 108
Oil-engines, installation of, 353
Oil and petrol engines, 350-1
advantages of, over
steam-engines, 352

Oosphere, 515
Orthoptera, 313
Osmosis, 500
Ovary, 514
Ovules, 514-15
Ox warble-fly, 322

PARASITES, kinds of, 301
Parsnip fly, 320

Parsnips, 130

Pedigree cattle breeding—

ages of heifers, 223

art of, 218

care of stock in, 225

law of heredity, 220
management of herds, 224
new principles, 221
systems of, 223
Pepparcorns, 307

Phosphoric acid and phosphates, 74-7
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Photosynthesis, 501

endosperm, 501, 516
enzyme, 502

light, 503

proteins, 501

water, 504

Piecework, 400
advantages of, 400

carting out manure by,
401

live stock, care of, by,
401

prices of, 401

tillages by, 400

Plge, age for mating, 272
breeding of, 272

breeds of, 271

economy of, 269

fattening of, 277

fecundity of, 277

feeding of fattening, 278
feeding values of food for,

—

279
food of, 279
generality of, 278
housing of, 270"
illustrations of, 273-5
management of, 280
old sows, 273
pereenta%e of offal in, 269
period of gestation in, 273
quality of meat of, 277
* reckling,” the, 276
rules to be observed in fat-
tening, 278
selecting sows for breeding,
272
size of litters, 274
small-holder’s, the, 269
sows, ag mothers, 274
— general management of,
215
-— management of farrow-
ing, 273
store, 276
weights and market prices of,
276

— young pigs,
275-6

Frrrrrrirn

treatment of,

Plant diseases, contributory causes
to, 567
—— danger of, 566-7
— delicacy of artificial systema,
566
Plant lice, 324
Plant life, 491-516
breeding, 618

INDEX,

Plant hfe, chemical analysis, 495-8
food available for, 511
genetics, 518
germination, air re.
quired in, 495
~—- condition neoes-
sary for, 494
—— light for, 435
~—— tomperature for,
496
heredity, 516-22
mutation, 517-18
organs of, 491
reproduction of flower-
ing plants, 513
respiration of, 501
stem structure of, 506
stigma, 515
structure  of
I(‘OPI(:), 497
variation in, 516-17
Plough, parts of, 357-60
—~—— setting of 361
Ploughing-enginee, 344
Plums, packing of, 544, 564
Points of a cow, 215
Ayrshire cow, 423-4
dau'y heifer, 422
I’ollen grains. 514
—  tubes, 515
Pont 'Evéque cheese, 486
Portable engines, 343
Potash, 77
Potato’ drill, 368
—_— raisers, 385
—— sorters or eeparatore, 387
Potatoes, 112
blight, 573
diseasea of, 566-8, 573-5
early, 113
grading and storing of,
117

LT T T T

(micro-

planting and cultivation
of, 113

production and reprodue-
tion of, 113-14

scab in, 674—6

selection of seed of, 113

soils suitable for, 113

spraying, 117, 574

trays for storing, 118

winter rot of, 574

[T

Ponltry, 581

—— breeds of, 587

—_— — dlustratiom of,
583-93

—— brooders for, 587, 598
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Poultry (continued)—

commercial poultry-farm-
ing, 581

corn and meal bins for, 586

cramming machines for,
586

orates for, 585-6

dressing of, 600-1

egg-boxes for farming, 586

farming, equipment for,
58

feeding, dry, 599
——— principles of, 5¢6
wet, 598
fertility of eggs, tests for,
593

time for test-
ing, 593

houses suitable for, 583-4

intensive farming of, 581

killing and plucking of, 599

layers, 588

management of, 581

pails and baskets for, 586

** peds ” for, 586 -

plucking of, 599

points of exhibition fowls,
590

preparation for table of,

rearing of, 598

selection of stock birds, 588

sitting-boxes for, 584

soil conditions in farming,

596

table fowls, 589

trussing of, for boiling,
602
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—— for roasting, 630
Power, methods of transmiiting, 347
Prickly comfrey, 149
Protozoa, 15
Pruning, 533

—— art of, 533

—— trees requiring, 534
Pulleys or sheaves, 347
Pyke-lifter, 374

ABBITS, breeds of, 610

feeding of, 610

litters of, 610

period .of gestation, 610
Rake, side-delivery type, 373

Ram lambs, 259

Rape, 136

625

Raspberry, cultivation of, 528

- packing of, 544
time of year for plant-

ing, 528

Reaper or mower, 371

Rennet, 466, 469

Root absorptmn, 507

selective, 513

and shoot, 491

growth of, 498

structure of, 504,
506

cleaner, 390

orops, 111

pulper, 390

thinner, 378

Root-hairs, 500

Roses in pots, 552

soils for, 552

Rotations of erops, 91

catch-cropping, 95

continuous cropping, 92, 106

different lengths of, 92

for two years, 93

for thres years, 93

for four years, 93

for five years, 93

for six years, 94

for eight years, 94

for longer periods, 94

theory of, 91

Rust fly, 320

Rye cultivation, 109

1l
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AINFOIN, 145
Salads, see VEGETABLES
Salt, common, 79
Sand,
Sarcoptic mange in horses, 310
Scale insects, 326
Seaweed as manure, 62
Seed dressers, 385
Seeding implements, 366
Seed-testing, 171
age and ripeness of seed,
172
analysis of seeds, 173
apparatus for, 176
illustrations of, 176-7
importance of, 172
laboratory for, 176
numbers of seeds per lb,,
174
on porous dishes, 177
sampling for, 175
time required for, 174

©
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Self-binders, 369 -
Set-screw, 346
Shafts, spindles, 347
Shearing machines for, 266
Sheaves or pulleys, 347
Sheep, 243
breeding of, 244
—  breeds, illustrations of,
244-61
cake and comn for, 259
dentition of, 262
dipping, 261
drggtinngg, 248
fairs -for, 247
period of gestation of, 248
mating time for, 248
portable dippers for, 262
sheep for small-holders, 260
suitable counties for breed-
ing of, 245
— tegs on turmps, mann.gement
of, 259
weaning time of, 257
Shee:p nostril fly, 324
Sheep scab, 311
Sheep—shearmg machines, 385
Shepherds’ houses, 256
Shoeing, 209
farm horses, methods of,

(I O R

209
—— hackney and carriage
horses, 210

—— hbunters, 210

prepa.ratlon of foot for, 208

Slugs, 326-7

Soda, 78

Soft cheese-makmg 480

“cloths, ete., for, 482

draumge m, 481

equipment for, 481

making-room, 482

mats, ete., for, 482

pipettes, ete., for, 481

principles of, 480

ripening of, 482

varieties of, 480, 483

wooden tubs, 481

Soils, absorption of water by, 19

air in, 35

analysis of, 13

available plant food in, 15

chemical proceeses in, 508

classification of, 25

composition of, 5, 8

constitution of, 13

distribution of (geological),
20-5

INDEX,

Soils, exhsustion of, by tillage, 14

—— toxie principles in,
49

i

N

—— and in fertiligers,
50-1

fertility of, 512

formation of 4

lime in, 9

mmeral fragment‘ in, 10

orgnnw ‘matter in, 14

origin of, 8

physioal properhe- of, 18

renovation of worn-out, 49,
50

rest not necessary for, 49

wubstances  essential in, 512

unreclaimed, 34

vegetable matter in, 10

virgin, 3

water in, 35

Soot, 64

Spade, 378

Spiders, 309

Spraymg, 177

care of machines, 179

—— dry, for potatoes (illus-
tration), 179

importance of, 177

jets, syringes, etc., 177

various mixtures, washes,
and emulsions, 180-2

wet, for charlock, 180

Spraying machines, 375

Stationsry enginee, 345

Stea.m ploughing and cultivating,

PEEEEELT

Pl

Steam-engmel, 350

Steel, case-hardened, 348

Steers, management of, 230

Stem eelworm, 306

Stilton cheese, 477

Stock and horse men, 404

Straw, constituents of, 292

Strawkerry-growing, 528
—— s0il suitable for, 528

packing of, 543, 564

Strongylus filaria and 8. rufescens,
305

Studs, 346
Sturdy, staggers, or gld in sheep,
304

Subsoxls 11, 27

Sugar-beet, compared with mangel-
wurzel, 124

cultivation of, 125

success of, in United
Kingdom, 124



INDEX.

Sulphate of ammonia, 73
Surface caterpillar, 318
Swath turners, 372
— and collectors, 373
Swede cultivation, 126
Symbiosis, 511

LENIA conurus and T'. eokino-
cocous, 304
Tape-worm, 302
Tedder or kicker, 372
and side rake, 372
Thatching, 408
ldying of thatch, 410
making & roof, 410
pegging and cording,
410

straw

preparation of
for, 410 -

Thrashing-machines, 381-4

Thread-worms, 305

Thysanopters, -324

Ticks, 309-10

Tillage—
—— clay-burning, 89

future of, 44

implements, 357

objections to deep, 41

objects of, 39

ordinary, 39-44

over or exoessive, 44

paring and burning, 39

ploughing by, 39

root aotion as, 46

spade, by, 45

weathering, effects on, 45

what it includes, 34

NN

Tin, 348

Tobacco, after-cultivation of, 170

cultivation of, 169

harvesting and maturing

of, 171

manuring of, 170

- raising seedlings, 170

Traction-engines, 343

Transmitting power, methods of,
347

Transpiration, 503, 557
current, 503
Trees, choice of, 542

— methods of training, 53%
varieties of, 542, 544
Trematoda or flukes, 301
Trifolium, 139
Turkeys, 603

627

Turkeys, feeding of, 604
selection of stock, 603
soil and situation suitable
for, 603
treatment of young, 605
varieties of, 603
Turnip flea beetle or fly, 315
Turnip saw-fly, 313
Turnips, white and yellow, 128

-—

UNATTACHED labourers, 403
—_ operations performed
by, 403
Undertype engines, 345

VEGETABLES and salads, 559
—— after-cultivation of, 561

—— kitchen gardens for, 559

manuring, care required
in, 559, 562

kinds and quan-
tities suitable
for, 562

of root crops of,
562

marketing of, 563-5

packing of, 563

materials for, 563

planting, months suitable
for, 561

rotations for, reasons of,
559

seed-bed: for, 560

seedlings, treatment of, 561

sowing and  planting,
mounths for, 561

varieties included in, 560

Vetches, 138
—— winter, 138

IR

WAGES of agricultural labourers,
402
variations- in standard
wages, 403
Wagons, ete., 381
Warble fly, 322
Wart - disease or black scab in
potatoes, 575
Waste products, 63
Water culture, 495, 497
Watering, 557
effect of, 557-8
Strawson’s method of,
© 558
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Water-power, 356 Winnowing machines, 835
Weeds— Wire-worms, 314
illustrations of clover Wool, 265
dodder, 184 Woolly aphis, 325
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