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SUBJECT INDEX

Abortion, infectious, 255
Acid-base equilibria, 117-130
effect of heat, 125
references, 134
Acid curds, 211
Acidity, changes during growth of
bacteria, 305
effect on churning of cream, 185
cream whipping, 181
rennet coagulation, 207
overrun of ice cream, 234
Acidophilus milk, 324
Acids, fatty, 65
Acrostalagmus, see key, 395
Actinomym;‘s5 farcinicus, in "udder,
necrophorus, in udder, 258
Actinomycetes, see key, 395
characteristics, 387
in dairy products, 387
effect on milk flavor, 393
tn udder, 258
Aerobacter aerogenes (see also Bacil-
lus aerogenes, Bacterium
aerogenes and Bacterium
factis aerogenes}
fertmentation of citrates, 284
lactic acid production, 280
limiting hydrogen ion concentra-
tion, 339
proteolysis by, 291
thermal death point, 367
cloacae (see also Bacterium cloacae)
fermentation of citrates, 284
Aerobiosis, 295
Agglutination, by heat, 188
Agglutinins, in colostrum, 417
Aggregation, fat globules, 160
Aging, effect on cream whipping, 178.
180

viscosity of ice cream, 230
Albumin (see also lactalbumin)
ice cream, effect of overrun, 234
Alecaligines abortus (see also Bacillus
abortus and Brucella abor-

tus)
in udder, 252
albus, proteolysis by, 292
fecalis, source, 243 .
melitensis (see also Brucella meli-

. tensis)
in udder, 252

Alcohol, coagulation, (see coagulation,
alcohol)
test, 194
Alcoholic fermentation, 283
Alternaria, see key, 395
in butter, 393
Amino acids, in casein, 44
lactalbumin, 60
nutritional value, 408, 411
nitrogen, in milk, 24
Ammonia, in milk, 23
Anaerobiosis, 295
Anemia, relation to feeding of milk, 427
Amnnatto, butter color, 100
Anthrax, transmission to milk, 258
Antibodies, ir colostrum, 417
Ash, of milk, 20
Aspergilli, see key, 395
Asses’ milk, composition, 17

Bacilli, resistance to heat, 312
Bacillus abortus (see also Brucella
abortus  and  Alcaligines
abortus)
agglutinins in blood, 419
acidi-lactici (see also Streptococcus
lactis)
lactase production, 274
aerogenes (see also Aercbacter aero-
genes, Bicterium aerogenes
and Bacterium lactis aero-
genes)
proteolysis by, 291
albolactis, proteolysis by, 293
amylobacter (see also Clostridium
butyricum)
butyric acid production, 282
anthracis, source, 244 °
sporulation, 313
bulgaricus (see also Lactobacillus
bulgaricus)
lactase production, 274
pH effect, 338
casein ezlactic acid production, 278,

cereus, proteolysis by, 293
coli (see also Bacterium coli, Bac-
terium coli commune, Bacil-
fus coli communis and Esche-
richia coli)
destruction by electricity, 375
pH effect, 338
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SUBJECT INDEX

» k&
Bacillus coli, protection against, by Bacteria, aél;altli-zf;zt‘ming, proteolysis by,?
y ]

colostrum, 419
proteolysis by, 291 . .
communis (see also Bacterium coli,

Bacterium coli commune,
Bacillus coli and Escherichia
coli), 360

lactic acid production, 280
proteolysis by, 291
in udder, 258
diphtheriae (see also Corynebac-
terium diphtheriae)
pH effect, 338
enteriditis ~ sporogenes,  in
powder, 381
fluorescens, lipase secretion, 286
liquefaciens (see also Pseudomonas
fluorescens)
fat-splitting by, 286
indicus, lipase secretion, 286
mesentericus, fermentation of
citrates, 284
lipase secretion, 286
proteolysis by, 294
mycoides, proteolysis by, 294
sporulation, 315
neapolitanus, 360
paratvphosus A (see also Salmorella
paratvphi), 266
prodigiosus (see also Serratia marce-
scens)
lipase secretion, 286
proteus (see also Proteus vulgarns)
lipase ecretion, 286
pH effect, 338
putrificus, lipase secretion, 286
pyocyancus (see also Bacterium pyo-
cvaneum and Pseudomonas
aeruginosa)
lipase secretion, 286
proteolysis by, 292
ruber, lipase secretion, 286
stiitzeri, lipase secretion, 286
subtilis, effect of pressure, 374
fermentation of citrates, 284
pH effect. 338
proteolysis by, 290, 293
source, 242
spores, agglutination of, 312
tuberculosis (see also Mycobacterium
tuberculosis)
destruction by electricity, 374
in milk powder, 381
survival in acid media, 339
typhosus (see also Eberthella typhi)
pH effect, 338
vulgatus, proteolysis by, 293
Bacteria, acid-forming, 350
proteolysis by, 290
alkali-forming, optimum temperature,

349

milk

surviving pasteurization, 362
in butter deterioration, 327
counts, 304
destruction, by heat, 351
distribution, 261-269
references, 269
fluorescent, proteolysis by, 292
gas-forming, optimum temperature,

growth, 271-336
changes in acidity, 305
curves, 302
death phase, 310
effect of carbon dioxide, 381
chemical factors, 337-385
desiccation, 380
electricity, 374
freezing, 341
low temperature, 341
nutritional level, 306
osmotic pressure, 376
pH, 337-340
physical factors, 337-385
preservatives, 382
pressure, 373
salts, 378
symbiosis, 307
surface tension, 379
temperature, 306, 340-373
ultraviolet light, 375
on pH, 305, 338
in foam, 364
lag phase, 307
logarithmic phase, 308
morphological changes, 303
optimum temperature, 343
pasteurized milk, 365
phases, 302-312
physiological changes, 303
references, 334, 383
resting phase, 309
thermal death point, 351
intestinal, in milk, 247
metabolism, 271-336
products, 316-334
references, 334
nitrogen sources for, 289
nutrition, 272
oxygen requirements, 295-298
pathogenic, dissemination, 261-269
optimum temperature, 348
source, 243
peptonizing, surviving pasteurization,
2

pigment formation, 322

from plants, 244

reducing abilities, 298
reduction potentials, 301
rennet-forming, proteolysis, 291

e |
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SUBJECT INDEX

Bacteria, from soil, 242
sources, 241-261
references, 269
spore-forming, proteolysis by, 293
sporulation, 312-316
surviving pasteurization, 354
synthesis of fat, 286
thermophiiic, 368
optimum temperature, 351
_source, 243
udder, 249-261
Bacterium acidi propionici, propionic
acid production, 281
symbiosis, 307
aerogenes (see also Aerobacter aero-
genes, Bacillus aerogenes and
gﬁcterium lactis aerogenes),

source, 244
casei, proteolysis by, 290
cloacae (see also Aerobacter cloacae)
proteolysis by, 291
coli (see also Bacterium coli com-
mune, Bacillus coli, Bacillus
coli communis and Escheri-
chia coli)
acid formation, 305
lactase production, 274
lactic acid production, 279, 280, 281
limiting pH, 308
multiphcation, 306
physiological changes, 303
physiology of lag, 307
proteolysis by, 291
salt effects, 274, 378
commune (see also Bacterium colj,
Bacillus coli. Bacillus colt
communis and Escherichia
coli)
effect of ultraviolet light, 375
lactis aerogenes (see also Aerobacter
aerogenes, Bacillus aerogenes
and Bacterium aerogenes)
fermentation of citrates, 284
lipolyticum, fat-splitting, 286
punctatum, fat-splitting, 286
lipase secretion, 286 .
pyocyaneum (see also Bacillus pyo-
cyanews and Pseudomonas
aeruginosa)
nitrogen metabolism, 288
synthesis of alanine, 272
typhosi B, 115

Bactridium _lipolyticum, lipase secre- ’

tion, 286
Betacoccus bovis (see also Streptacoc-
cus hovis)
in butter making, 326
Bitterness of milk, cause, 321 .
Blood circulastion, relation to secretion,
40,

serum, 26
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Botulinus poisoning, milk-borne, 266
Brucella abortus (see also Alcaligines
abortus and Bacillus abor-
tus)
bitter milk, 321
var lipolyticus, fat-splitting, 286
source of, 243
lipolyticus, in udder, 257
melitensis (see also Alcaligines meli-
tensis)
in udder, 257
Buffalo’s milk, composition, 17
Buffer action, 118
constituents, of milk, 118, 119
mdex, of milk, 122
salts, stabilizing effects, 190
Bulgaricus milk, 324
Butter, bacterial deterioration, 327
catalase in, 29
cheesy, 326
churning (se¢ cream, churning)
color, artificial, 100
composition, 34, 473
deterioration (see milk fat)
effect of water dispersion, 184
working, 184
fishy, 73, 88, 326
flavors, 325, 328
freezing point, 225
history, 15
lecithin in, 72, 73
metaltic flavor, 326
moldy, 393
nutritional value, 473
“off” flavors, 327
peroxidase, 30
rancid, 326
tallowy, 326
vitamin A content, 99, 440
vitamins, 473
water distribution, 182, 185
whey, composition, 38
Butter fat (see milk fat)
Butterrnilké_ commercial,
5
condensed, composition, 35
genuine, composition, 35
powdered, composition. 35
Butter oil, composition, 35
“Buttons”, in sweetened condensed milk,

compuosition,

’

Butyric acid fermentation, 282

Calcium assimilation, 466
caseinate (see casein)
metabolism, secretion of milk, 511
paracaseinate (see paracasein)
rennet coagtlation, 208
Camels’ milk, composition, 17
Carbohydrate metabolism, secretion of
milk, 511
in nutrition, 406
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Carbon dioxide, growth of bacteria,
3

metabolism, of bacteria, 274
source, milk fat, 285
nitrogenous compounds. 287
Carbonates, buffering effect, 123
Carotin, absorption bands,
constitution, 94
in feeds, 93
milk fat, 92
determination, 98
properties, 94
variation in milk and feeds, 98
Carotinoids, isolation, 97
Casein, amino acids, 44
carbon disulfide, 50
chemical characteristics, 198
identity with paracasein, 200
coagulation (see also coagulation,
casein), 47
colloidal character, 198
in colostrum, 415
combining capacity, 47
composition, 39, 44, 63
decomposition products, 51
desamino-, 49
dispersion in milk, 140
clementary analysis, 44
formaldehyde, 50
glues, 54
gold number, 139
halogen compounds, 49
history, 15
homogeneity, 46
in insecticides, 57
medicinal preparations, 56
methylated, 50
molecular weight, 43
nitro-, 50
nitrogen distribution, 45, 63
source for bacteria, 289
paint. 56
in paper industry, 54
phosphorus in, 45
physical characteristics in milk, 198
plastics, 55
preparation, commercial, 53
for research purposes, 51
properties, 46
“protein poison,” 50
racemization, 48
sulfur in, 45
in textile manufacture, 56

Cheese, abnormal fermentations, 333

flavors,
Brick, composition, 37
Brie, ﬂavors 332
mold of, 394
Camembert, composition, 37
flavors, 332
mold of, 394
catalase in, 29
Cheddar, acidity, 215
composition, 37
flavors, 329
rusty spots, 333
classification, 210
composition, 36
cottage, composmon, 38
cream, composition, 38
Edam, 323
flavors, 329
effects of freezing, 229
Emmenthal (see cheese, Swiss)
flavors, 328
freezing point, 225
gassy fermentations, 304
Gorgonzola, flavors, 332
mold of, 394
hard, composition, 36, 211
flavors,
Italian (see cheese,
Ricotte, Ziger)
Limburger, composition, 38
ripening, 331
loaf, manufacture, 219
manufacture, 210-221
acidity, 214
clarified milk, 216
coagulation temperature, 211
time, 212
cutting of curd, 213
escape of whey, 213
homogenized milk, 216
hydrogen ion concentration, 214, 219
loaf, 219
pasteurized milk, 217
references, 221
salts and neutralizers, 218
scalding, 215
mold-ripened, flavors, 332
molds of,
Mysost, composition, 38
Neufchatel, composition, 38
mold of,
nutritional value, 473

Parmesan,

uses, 54, 57 Parmesan, composition, 36
Castration, effect on secretion of milk, flavors, 329
485 pigments, 333

Catalase, 28 Primost, composition, 38
Catalysts, cffect on flavors of butter, properties, 210

328 red slime on surface, 333
Catenularia, see key, 395 Ricotte, composition, 38
Cephalin, in milk, 23, 72 ripening, 219
“ephalosporium, see key, 395 Roquefort, composition, 37



SUBJECT INDEX

Cheese, Roqueforts, flavors, 332
mold of, 394
salting, 220 i
semi-soft, composition, 37
soft, composition, 38, 211
Stilton, flavors, 332
mold of, 394
Swiss, composition, 36
flavors,
yeasts, 386
vitamins, 440, 473
whey, composition, 38
Ziger, composition, 39
Cheesy butter, 326
Chlorine-lactose number, 23
Cholesterol, differentiation from phyto-
sterol, 70
in milk, 23
properties, 68
Choline, in lecithin, 70
in milk, 24
Chromobacterium violaceum, pigment
formation, 322
Churning of cream (see eream, churn-
ing)
effect on ice cream, 239
Chymase (see also rennin), 195
Citrates, buffering effect, 123 .
Citric acid, fermentation, 283
in milk, 21
source of carbon, 283
Citromyces, see key, 395
Cladosporium, see key, 395
in butter, 393
butyri, lipase secretion, 286
in cream, 393
Clarification, effect on cream rising, 168
Clarified rg{lék, in cheese manufacture,

Clostridia, resistance to heat, 312
Clostridium botulinum, in cheese, 266
butyricum (see also Bacillus amylo-
bacter)
butyric acid production, 282
oxygen requirements, 295
proteolysis by, 294
putriﬁcux;s.z butyric acid production,

proteolysis by, 294
welchii, butyric acid preoduction, 282
in cheese, 333
infantile diarrhea, 267
in the intestines
proteclysis by, 294
source, 242, 248
Clotting (see also coagulation)
casein, chemistry, 203
indirect effect of rennin, 197
stages, 197
Coagulation (see also clotting)
caseir, heat, 189
factalbumin, heat, 188
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Coagulation, milk, 188-222
alcohol, 194
effect of forewarming, 191
homogenization, 193
heat, 188-193
references, 221
rennet, 195-210
acidity, 207
calcium, 208
cations, 208
chemistry, 203
heat, 206 .
homogenization, 216
hydrogen ion concentration, 207
Coalescence, milk fat globules, 160
Coli-aerogenes group, gas ratio, 245
proteolysis by, 291
surviving pasteurization, 360
Colloids (see specific substances, as
casein, etc.)
hydroph{IGIigc, effect on cream rising,

plasma, effect on cream ris:'mg,_ 1q9
protective, effect on cream whipping,
179

Colostrum, agglutinins in, 417
antibodies in, 417
composition, 414
euglobulin in, 417
function, 416
hemolysins in, 416
immunity from, 419
nutrition, 413
pseudogicbulins in, 417
transition to normal milk, 19, 415
Composition of milk, 15-31, 119
eﬁec;Z%f foot and mouth disease,

pathological conditions, 518
major constituents, 16-22
and milk products, references, 41
minor constituents, 20-31
milk produets, 31-41
Condensed buttermilk, composition, 35
milk (see sweetened condensed milk)
soured pasteurized skim milk, com-
position, 34
whey, composition, 39
Conductivity, of milk, 25, 153
Cooling, effect on bacteria in milk, 343
Copper, in milk, 21
Corpus luteum, effect on mammary
gland, 481
Corynebacterium diphtheriae (see also
Bacillus diphtheriae)
in milk, 264
effect of surface tension, 379
Cream, churning, 181
effect of acidity, 185
advance in lactation period, 185
globule size, 1
milk fat, 185
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Cream, effect of, temperature, 184
theories, 183
composition, 32
dried, composition, 33
effects of ireezing, 228
foaming, 171-174
freezing point, 224
homogenization, 161
lecithin in, 73
moldy, 392
nutritioilal value, 471
rising,
eﬁ%ct of clarification, 168
globulins, 169 R
hydrophyllic colloids, 169
pasteurization; 168
plasma colloids, 169
temperature, 168
viscosity, 169
recreaming, 168
viscosity, 149
vitamins, 472
whipping, 174
effect of acidity, 181
aging, 178, 180
fat content, 176
*homogenization, 177,-179
pasteurization, 176
powdering, 181
protective colloids, 178, 180
size of fat globules, 177
temperature, 176
vigtogen, 179
yeasty, 392
Creatin, in milk, 24
Creatinin, in milk, 24

Denaturation, by heat, 188

of lactalbumin, 138

proteins, 62

Density of milk, 150

of milk fat, 80, 151
‘Desaminocasein, 49
Desiccation, effect on bacteria, 380
Deterioratiggi butter, effect of bacteria,

milk fat, 80-89, 327
milk products (see specific product,
also milk fat)
Diarrhea, infantile, milk-borne, 266
Diastase, in milk, 28
Diet, secretion of milk, 493
Digestibility, of corn protein, 453
proteins, coefficient, 452
Digestion of food, secretion of milk, 492
milk, effect of hydrogen ion con-
centration, 128
Diphtheria, milk-borne, 264
Dispersion of milk constituents, 136
Distributio% Oof bacteria by millk, 261-

references, 269

SUBJECT INDEX

Dried buttermilk, composition, 35
cream, composition, 33
skim milk, composition, 34
whey, composition, 39

Drugs, effects on secretion of milk, 517
“transmission to milk, 514

Drying, effect on bacteria, 380

Eberthella typhi (see also Bacillus
typhosus)
occurrence, 265, 266
persistence in ice cream, 261
Electricity, effect on bacteria, 374
Emulsification, effect on viscosity of
ice cream, 230
nutritional, requirements of
mammals, 402
Enzymes, action on fats, 68
bacterial, proteolytic, 288
history, 16
in milk, 27-31
rancidity of fat, 81
Epicoccum, see key, 395 .
Iiipic:lemics,2 6r;ilk~bome, characteristics,

Energy,

diphtheria, 264
infantile diarrhea, 266
paratyphoid, 266
preventability, 268
scarlet fever, 264
septic sore throat, 263
typhoid fever, 265
Equilibria, lactose solutions, 106
milk, acid-base, 117-130
physical, 136-187
references, 185
Escherichia coli (see also Bacterium
coli; Bacterium coli com-
mune, Bacillus coli, Bacillus
coli communis)
effect of surface tension, 379, 380
fermentation of citrates, 284
lactic acid production, 280
lxmxtm%\aléydrogen ion concentration,

optimum temperature, 351
proteolysis by, 291
reducing ability, 298
survival at low temperatures, 341
. of pasteurization, 361
in udder, 258
Estrus, physiology, 480
secretion of milk, 485
Euglobulin, in colostrum, 417
Evaporated milk, coagulation, 190
composition, 31
effects of freezing, 228
freezing point, 225
history, 16
nutritional value, 475
sterilization, 373
vitamins, 475



SUBJECT INDEX

Evaporated milk, skim milk, composi-
" tion, 33
Extracts, animal, secretion of milk, 517

Fat (see also milk fat)
hydrolysis, 67
metabolism, secretion of milk, 506
in nutrition, 406
phase of milk, 154
synthesis by bacteria, 286
Fatty acids, 65
boiling points of esters, 75
distribution in glycerides, 76
estimation, 75
physical constdnts, 74
separation, 75
Feeds, carotin in, 93
effect on milk fat, 508
Fermentation, alcoholic, 283
butyric, 282
of citric acid, 283
lactic, 278, 317
of lactose, 274
propionic, 281
theories, 275
Fermented milks, 323
composition, 40 .
“Fishiness”, butter, 73, 326
milk fat, 73, 88
Flavors, butter, 325
effect of catalysts, 328
cheese, 328 .
milk, transmission from food, 515
Fluidity (see viscosity)
Foam, bacteria in, 364
Foaming, milk and cream, 171-174
Food, secretion of milk, 493
Foot and mouth disease, effect orr com-
position of milk, 522
transmission through milk, 258
Forewarming, effect on coagulation, 191
Freezing, effect on bacteria, 341
cheese, 229
cream, 228 R
evaporated milk, 228
ice cream, 229
milk, 228
of milk, 223-240
references, 240
milk products, references, 240
Freezing point, butter, 225
cheese, 225
cream, 224
evaporated milk, 225
ice cream, 2
milk, 25, 223
milk products, 225-228
sweetened condensed milk, 225
Fungi (see molds)
Fungicides, casein i,
Fusarium, see key, 39
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Gas ratio, coli-aerogenes group, 245
Gases, of milk,

Gelatin, icé cream, effect on overrun,
233

texture, 237
Germicidal action of milk, 250
Germicides, effect on spores, 314
Gestation, effect on secretion of mitk,

Gliocladium, see key, 395
Globulin (see lactoglobulin)
Globulins, effect on cream rising, 169
Glue, casein in, 54
Glycerides, 65
of milk fat, distribution of {fatty
acids, 76
Goats’ milk, composition, 17
hydrogen ion concentration, 118
Gold numbers, 139
Growth of bacteria (see
growth)
references, 334
curves, bacteria, 302

Bacteria,

Heat (see also temperature)
coagulation (see coagulation, heat)
effect on acid-base equilibria, 128

acidity of milk, 190
rennet coagulation, 206
viscosity of milk, 149

Hemolysins, in colostrum, 416

History of milk, 1

Homodendrum, see key, 395

Homogenization, of cream, 161
effect on coagulation, 193

cream whipping, 177, 179
dispetsion of fat, 163
distribution of fat, 163
size of fat globules, 162
viscosity of ice cream, 230
of milk, 161
Homogenized milk, in cheese manufac-
ture, 216
Horses' milk, composition, 17
Human milk, composition, 17
hydrogen ion concentration, 118
lecithin, 72
Hydrogen ton concentration, in cheese
manufacture, 214, 219
effect of bacteria, 339
on bacteria, 337-340
molds and yeasts, 340
rennet coagulation, 207
of milk, 118
effect on digestion, 128
of heat, 1
versus “titratable acidity”, 129

Hydrolysis, fat, 67

lactose, 111

Ice cream, churning, 239
compaosition, 40,
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Ice cream, “dead whip,” 232
effects of freezing, 229
freezing point, 226
history, 16
nutritional value, 474
overrum, 231
effect of acidity, 234
albumin, 234
gelatin, 233
“improvers,” 234
milk fat, 232
milk-solids-not-fat, 233
sugar, 232
surface tension, 232
viscosity, 232
purpose, 231 .
plasticity of ripened mix, 234
properties, 229-239
references, 240
“gandiness,” 108, 239
smoothness, 235
texture, 234
effect of fat, 235
gelatin, 237
hardening temperature, 239
“improvers,” 237
mechanical treatment, 238
milk-solids not-fat,
sugar, 237
whipping, 238
viscosity, 229
basic, 234
effect of aging, 230
emulsification, 230
homogenization,
“improvers,”
pasteurization, 230
vitamins, 475 .
Ice cream powder, composition, 40
Immunity, from colostrum, 419
“Improvers”, ice cream, effect on over-
run, 234
texture, 237
viscosity, 230
Index of refraction (see refractive in-
dex, refractivity)
Indicators, reduction, 131
Infection from milk (see epidemics,
mifk-borne)
Insecticides, casein in, 57
Intestinal bacteria, in milk, 247
Irradiation, 7eﬂ'ect on vitamin D, 446,

Kumys, 323

Lactalbumin, amino acids, 60
coagulation by heat, 188
in colostrum, 415
denaturation, 138
dispersion, 136
elementary analysis, 63

SUBJECT INDEX

Lactalbumin, gold number, 139
history, 16
isoelectric point, 140
nitrogen distribution, 63
preparation, 59
properties, 60
source of nitrogen for bacteria, 295
Lactase, 28, 111, 274
Lactation curve (see also secretion of
milk), 486
period, churning of cream, 185
milk yield,
Lactic acid bacteria, 278, 317
proteolysis by, 290
fermentation, 278, 317
production by bacteria, 317
Lactobacillus acidophilus, effect of sur-
face tension, 380 <
fermentation of citrates, 284
implantation, 324
peroxide formation, 310
bulgaricus (see also Bacillus bulgari-

cus)

effect of surface tension, 380
in fermented milk, 324
lactic acid production, 279
limiting pH, 309
peroxide formation, 310
proteolysis,

retarded, 291
source, 242
in souring milk, 318
symbioss(i); with Streptococcus lactis,

casei, fermentation of citrates, 284
in fermented milk, 323
source, 245
in Swiss cheese, 331
symbiosis, 30
delbrucki, source, 245
pentoaceticus, source, 245
thermophilus, characteristics, 372
source, 370
temperature relatjons, 351
Lactochrome, constitution, 102
isolation, 101
in milk, 100
preparation, 101
properties, 102
sotrce, 103
Lactoglobulin, in colostrum, 415
“dispersion, 136
elementary analysis, 63
history, 16
isolation, 61
in milk, 58
nitrogen distribution, 63
source for bacteria, 295
properties, 61
Lactomucin, {nembrane of fat globules,

1
in milk, 58
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Lactose, 25, 105-116, 520
commercial, composition, 40
constitution, 105
crystallization, 108
effect of heat, 112
equilibrium relations, 106
fermentation, 274
food value, 115
history, 15
hydrolysis, 111
manufacture, 113
occurrence, 105
oxidation, 111
phenylosazone, 113
physical constants, 110
reduction, 112
references, 116
solubility, 108
source of carbon, 274
slg_‘)eciﬁcations, 119
therapeutic value, 116
uses, 116 .

Lag phase, growth of bacteria, 307

Leben, 323

Lecithin, in butter, 72, 73

cream,
destruction by heat, 71
hydrolysis in fishy butter, 88
in milk, 23

milk fat, 70

separator slime, 72

skim milk, 73

Lipase, action on fat, 81
bacterial, 2
in mitk, 29

Macrosporium, see key, 395 .
Maintenance requirements, of milking
animals, 4!
Malted milk, composition, 40
Mammary gland, atrophy, 481
development during pregnancy, 481
prior to parturition, 479
effect of fetal and placental ex-
tracts, 481
l;lormone:s,h4804'81
ypertrophy,
phgsiological relations, 490
_structure, 490
Manure, bacterial content, 247
Mastitis, 253
Matzoon, 323 i
Metabolism (see also protein, calcium,

ete.)

bacteria, 271-336
abnormal flavors, 32
bitter flavors, 321 -
carbon, 274
fermented milks, 323
lactic acid, 317
nitrogen, 287
pigments, 322
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Metabolism, bacteria, products, 316-334
references, 334
ropiness, 319
sliminess, 319
Metallic flavor, butter, 326
Methyl guanidine, in milk, 24
Methylene blue test, 298
Micrococcus  casei  liquefaciens, pro-
teolysis, 292
cereus, proteolysis, 292
citreus, proteolysis, 292
conglomeratus, proteolysis, 292
freudenreichii, proteolysis, 292
perflavus, proteolysis, 202
subflorescens, proteolysis, 292
tetragenus, lipase secretion, 286
varians, proteolysis, 292
Milk (see also composition, nutritive
properties, ete.)
abrormal flavors, 321
acid-base equilibria, 117-130
effect of heat, 125
acidity, effect of heat, 190
aeration, 24, 516
antibodies, 250
bacteria, sources, 241-261
bitter, 321
buffer action, 118
buffer constituents, 118, 119
buffer index, 122-
carotin in, 91
cephalin in, 72
clarified, in cheese manufacture, 216
coagulation by alcohol, 194
heat, 188-193
rennet, 195-210
colloidal system, 136
color, 91, 100
composition, 15-31, 119, 120
different animals, 16
effect of disease, 518-526
minor constituents, 20-31
prior to first parturition, 482
variations, 17
condensed 1( see sweetened condensed
mi

condensed soured (see condensed

soured pasteurized skim

milk)

conductivity,” 25, 153

constituents, dispersion, 136

culture medium, 273

density, 150

digestion, effect of hydrogen fop con-
centration, 128

enzymes, 27-31

evaporated (see evaporated milk)

fat phase, 154

fermented, 323

composition, 40
flavors from feeds, 515
fluidity, 146
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Milk, foaming, 171-174
freezing, effects of, 228
freezing point, 25, 223, 521
germicidal action, 250
homogenization, 161
homogenized, in ch

216

human, lecithin, 72
phospholipids in, 72

hydrogen ion econcentration, 118

lactic fermentation, 317

lactochrome in, 1

lactose in, 105

lecithin, 72 .
malted (see malted milk)

moldy, 392 )

nitrogen metabolism of bacteria, 287

nutritional value, 402-469 .

osmotic pressure, 25 i .

oxidation-reduction equilibria, 130-
134

pasteurizedi in cheese, manufacture,
21

counts, 366

growth of bacteria, 365

souring, 362
phospholipids in, 72
pigments in, 91
production. economy, 495
refractivity, 151.»
ropy fermentation, 319

salt combinations, 2 .
secretion (see secretion of milk), 479-

skim (see skim milk)
surface tension, 143, 173
titration, 126
viscosity, 146
effect of temperature, 149
vitamins, 31, 438-451
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yeasty, 392
Milk fat, 65-90
acetyl number, 79, 80
acid value, 78, 80
acidity, 81
Baudouin test, 79
cadmium value, 79°
clumpinrg, 167
compositiorn, 65
density, 80, 151
deterioration, 80-89, 327
dispersion, 154 |
effect of homogenization, 163
distribution, 155, 163
effect en churning, 185
cream whipping, 176
foaming, 172, 174
feeds, 508
phosphorus in feeds, 508
fatty acids, distribution, 76
“fishiness”, 88

cese manufactire,
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Milk fat, globules, aggregation, 160
coalescence, 160
number, 143, 154-162
protein membrane, 141
rates of rise, 165
size, 136, 143, 154-185
glycerides, 65
distribution, 67
Halphen test, 79
Hehner number, 78, 80
history, 15
ice cream, effect on overrun, 232
texture, 235
insoluble acids, 78
iodine value, 79, 80
Jensen-Kirschner value, 78, 80
Koeststorfer number, 78
Kreis test, 79
lecithin in, 70
loss in cheese whey, 213
melting point, 77
methods of examination, 76
microcopic examination, 78
molecular weight,
oxidation, 82
phospholipids in, 70
pigments, 92
secretion by mammals, 92
synthesis, 92
Polenske value, 78, 80
rancidity, 81
references, 89
refractive index, 77
Reichert-Meissl value, 78, 80
saponification value, 78,
separation, mechanical, 169
spontaneous, 164
solidifying point, 77
soluble acids, 78
source of carbon, 285
specific gravity, 80
“tallowiness”, 82
turbidity test, 77
. unsaponifiable matter, 79
Milk powder, composition, 32
deterioration (see milk fat)
history, 16 ’
molds in, 395
nutritional value, 433, 476
vitamins, 476

Milk products, composition (see also

butter, cheese, etc.),

4
nutritional value, 469-478

31-

Milk proteins (see also proteins, casein,

lactalbumin,
lactomucin), 43-64
Milk serum, 25

lactoglobulin,

‘Milk-solids-not-fat, ice cream, effect on

overrun, 233
. texture, 236
Milk sugar (see lactose)
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Mineral content of milk, effect on nu-
tritional value
metabolism, secretion of mill, 511
requirements of bacteria, 274
mammals,
Molds, of butter, 393
characteristics, 388, 390
of cheese, 394 ‘
cream
dairy p;;giucts, key to identification,

effect of %drogen ion concentration,
3 .

moisture, 391
oxygen, 390
temperature, 392
factors mﬂuencmg, 390
of milk, 386-401
references, 401
miltk powder, 395
milk products, 386-401
references, 401
prevention, 392
sigmificant species, 389
sources, 389
in sweetened condensed milk, 377, 395
Monilia, see key, 395
Morphological changes in bactena 303
Mucins (see also lactomucin)
in slimy milk, 319
Mucors, see key, 395
characteristics, 388
in cheese, 394
cream, 393
Multiplication of bacteria (see bacteria,
gro
Mycobacterium tuberculosis (see also
Bacillus tuberculosis), 259

Neutralizers, in cheese manufacture, 219
Nitrocasein, 50
Nitrogen distribution, casein, 45, 63
lactalbumin,
lactoglobulin, 63
metabolism in milk, 287
source for bacteria, casein, 289
lactalbumin,
‘lactog‘lo‘bulm, 295
simpztseg nitrogenous compounds,

Nitrogenous compounds, source of car-
bon for bacteria, 287
.Nutrition, of bacteria, 272’
elements required, 405
Nutritionat energy, of food, secretion
of milk,
required by mammals, 402
man, 403 )
level, effect on bacteria, 306
properties of milk, biological experi-
ments, 422
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Nutritional requirements, factors, 405
of mammals, 402, 410
value, amino acids, 408, 411
butter, 473
cheese 473
cream, 471
evaporated milk, 475
ice cream, 474
milk, 402-469
references, 476
milk powder 476
milk products, 469-478
references, 476
proteins, 406, 407, 411, 451-464
skim milk, 471
sweetened condensed milk, 475

Qdors of milk, from food, 515
Oidium lactis, see key, 395
in butter, 393
cheese, inhibition, 220
cottage cheese, 394
cream, 393
Neufchatel cheese, 391
Odbspora, see key, 395
Osmotic pressure,

effect on spores,
316
bacteria, 376
of milk, 25
Overrun, ice cream (see ice cream,

overrun)
Oxidation-reduction equilibria, 130-134
references, 134
Oxygen, effect on spores, 315
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requirements of bacteria, 295-298
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Paracasein, 49, 199
identity with casein, 200
Paratyphoid, milk-borne, 266
Pasteurization, bacteria surviving, 354
cooling, 354
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effect on cream rising, 168
whipping, 176
gr ratios of bacteria, 362
nugber of bacteria, 365
nugtional value, 469
viglsity of ice cream, 230
vitamins, 470
efficiency of, 304
growth of bacteria ir foam, 364
methods, 353
survival of bacteria, 357, 360, 362
Pasteurized milk, bacterna hypothetxcal
grouping, 362
bacterial counts, 366
in cheese manufacture. 217
growth of bacteria, 365
souring, 362
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Pathological conditions, effect on com-
position, 518
secretion, 518-524
Penicillia, see key, 395
in butter, 393
Penicillium arcmaticum, 394
brevicaule, in cheese, 394 i
camemberti, in cheese ripening, 332,
04

var rogeri, in cheese ripening, 394

glaucum, 394 o
roqueforgi,4 in cheese ripening, 332,
0.

Pepsinase, bacterial, 288
Peptonizing bacteria, optimum tempera-
ture, 348
Peroxidase, in milk, 30
H (see hydrogen-ion concentration)
%hases of bacterial growth, 302-312
Phosphates, buffer effect, 123
colloidal, 142
precipitation by heat, 189
Phospholipids, in milk constituents, 72
milk fat, 70
Phosphorus, assimilation, 466
in feeds,
metabolism, secretion of milk, 511
Physical equilibria of milk, 136-187
references, .185
Physiological changes in bacteria, 303
Physiology of estrus, 480
the mammary gland, 490
milk secretion, 479-528
references, 526
summary, 524
Phytosterol, differentiation from choles-
- terol, 70
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cheese, 333
milk, 91-164
reterences, 103
milk fat, secretion by mammals, 92
synthesis, 92
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causes, 370, 372
significance, 371
Pituitrin, effect on secretion, 518
Plasticity of ripened ice cream mix, 234
Pneumococcus, 338
Poisons, transmission to milk, 514
.Potential, reduction, bacterial, 301
Powdered buttermilk, composition, 35
cream, composition, 33
whipping, 181
milk (see milk powder)
skim milk, composition, 34
whey, composition, 39
whole milk, composition, 32
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secretion, 485
Preservatives, effect on bacteria, 382
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Pressure, effect on bacteria, 373
Propionic acid fermentation, 281
Protease, bacterial, 288
in milk,
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digestibility, 452 ;
effect on secretion of milk, 500
of milk (see proteins, casein, lactal-
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references,
nutritionz& value, 406, 407, 411, 451-
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Proteolysis, bacterial, 290
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Proteoses, in milk, 58
Proteus group, proteolysis, 292
vulgaris (see also Bacillus proteus)
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physiological changes, 303
proteolysis, 292
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Pseudomonas aeruginosa (see also Bac-
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pigment formation, 322
proteolysis, 292
fluorescens (see also Bacillus fluore-
scens liquefaciens)
proteolysis, 290, 293
source, 243
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gland,

Quinhydrone electrode, 133

Rancidity in butter, 326
Recreaming, cream rising, 168
Reducing abilities of bacteria, 298
Reductase in milk,
test (see methylene blue test)
Reduction by bacteria, 298
indicators, 131
intensity, due to bacteria, 299
potential, 130
due to bacteria, 301
Refractive index of milk, 151
Reindeer milk, composition, 17
Rennet coagulation (see coagulation,
rennet ; rennin)
curds, 211
Rennin, changes produced, 196, 199
factors influencing action, 205
nature, 196
potency, 196
rate of action, 196
versus pepsin, 195
Rhizopus, see key, 395
Ripening of cheese, 219
Ropiness in milk, cause, 319



PREFACE.

This volume deals with the principles of breeding farm animals, with
the food of farm animals and economy in feeding, and with the management
of farm animals generally. The various breeds of cattle of the Presidency
are illustrated and described. I hope to be sble in time to add largely

to this section with illustrated descriptions of the numerous breeds of caftle
found in other parts of Indis.

I am indebted to Dr. Leather for the numerous analyses of Indian
foods and fodder, and to him, Veterinary Major Mills, and Mr. Baldrey

for some of the photographs which are illustrated. The blocks for illustrations

were prepared by Mr, F. B. Stewart, Photo Artist, Poona. Mr. Yashvant

Nilkanth, the Superintendent of the office of Director of Land Records and
Agriculture, kindly corrected the proofs.

J. M.
Poona, January, 1901,
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THE PRINCIPLES OF BREEDING FARM ANIMALS.

OO

MORE PARTICULARLY IN REFERENCE TO CATTLE.

Cattle form the backbone of India’s sagricultural enterprise, Numerous
indigenous breeds exist which vary from each other in a remarkable degree
in size, type and in other respects. The variations referred to are in a
great measure due to natural conditions over which the breeders have little
or no control.  If the natural conditions of & district are suitable, an expert
stock owner can in time breed up to an improved standard, but if they are un-
favourable or incapable of artificial improvement, efforts to improve the
characteristics of indigenous breeds will probably fail.

Tt should be noted in contrasting the favourable and unfavourable natural
conditions as they exist in India, that in the Bombay Presidency the districts
where the best cattle are bred have extensive ranges of good grass-land with
abundant or fairly abundant pasturage at all seasons. Such lands are ordi-
narily upland hilly tracts naturally well drained, freely shaded with trees and
having an ample water-supply in perennial springs or streams. The
soil is best if of fair depth and quality and with the subsoil fairly pervious
to rain as it falls. The rainfall should not exceed 35 per annum, The
‘breeding grounds of the Gir cattle in Kéthidwar and of Khilliri and Malvi
cattle in the S4tpuras and in Holkat's territory exhibit such favourable
natural conditions as those referred to ; moreover, on the more fertile lands,
which lie as arable plains at lower levels, a considerable variety of cultivated
crops are grown, and it is possible to arrange in almost any season that a
full supply of nutritive fodder is held in reserve to supplement the natural
supply when it gets scant. The finest cattle of the Bombay Presidency
are bred in Northern Gujarét in tracts of grass-land which extend round the
Rann of Cutch and northwards through Radhanpur, Wadhial, Kénkrej,
Pslanpur into  Réjputdna. The deep alluvial loamy plains of Gujardt are
very suitable for rearing young stock. The district like other suitable cattle-
breeding districts is safe from famine except, perhaps, once in a centfry,
The young male stock are sold as yearlings to occupants of arable lands
in Barods, Kaira, Ahmedabad, &c. These arable districts are probably
more fertile than any other districts in India, A great variety of crops are
grown, Pulse crops are extensively cultivated, and these produce most

The character of
each indigenous breed
is greatly influenced
by natural conditions.

Natural and other
conditions which are
{avourable for eattle
breeding,
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A decided degree of
cold in the winter
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“Like begets like ™
is only truein a cer-
tain sense.
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nutritions fodder. The cattle are very fine and it would be indeed curious
if a district so favourably circumstanced did not produce fine cattle.
In the cattle breeding districts proper, the owners are chiefly professional
herdsmen owning comparatively large herds and leading with their families
more or less wandering lives. It is usual to keep only bulls specially suitable
for stud purposes. Such young bulls as are not required are either castrated
early or sold young. Young stock are rarely housed or ¢ied, and with the
older stock et a healthful amount of freedom in the grazing grounds.

Throughout the Deccan where the arable cultivation is extensive and
grazing areas are restricted some breeding animals are kept in every village,
but only a few by each individual owner. He cannot afford to herd them
separately. The village cattle run together herded by one or two children
and early castration is not practised, consequently the mating of animals is
altogether uncontrolled. This system of breeding, if system it can be called,
has resulted in producing cattle of very mixed breeding and generally
of inferior class. The breeding of catile in Deccan villages would not in
any case be profitable, because the natural conditions are unfavourable,
and the best cottle that conld be bred would not be saleable at high
prices. The district is subject to deficient rainfall, scarcity of fodder
and periodic famines. Only small active hardy cattle could exist under
such trying conditions; therefore it would be risky and unwise to
attempt to increase the size of the cattle by crossing or materially
change the natural characteristics of the breed by any other means.
In the Konksn or below the Ghéts, north or south of Bombay the rain-
fall is too heavy for saccessful stock breeding. Buffaloes thrive fairly well there,
but though they are by nature water animals, still they can be most success-
fally reared in a comparatively dry district. A damp malarious situation
would not be selected as a village site, neither is’it suited for breeding healthy,
vigorous animals. A deep moisture holding soil which gets sodden during
rain is unsuitable for a stock farm. Such lands as the deep retentive cotton
soils of Surat, Broach, &c. are very unsuitable for the purpose.

The finest cattle in India are bred in districts where there is a decided
degree of cold in the winter season. This seems to have an invigorating
inflaence. In fact, it niay generally be said that in the southern and warmer
parts of India the breeds of cattle, horses, sheep and goats are smaller and
altogether less valuable than those found in colder and more northern dis-
tricts.

The pure breeds of cattle as we find them in India and as bred by pro-
fessional herdsmen, exhibit certain characteristics which indicate that they
have been maintained pure for many generations. We know little or nothirg
of the original stock from which each breed sprang. The saying «like begets
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like” is as true in India as in other countries. It i, however, only troe in a
certair sensé. The Indian breeds of to-day probably differ materially from
original stocks. The present-day characteristics of improved breeds in other
countries have chiefly been brought about by the breeder's art, but the success-
%ul breeder in India or elsewhere must always subordinate his aims to natural
conditions. If such conditions are suitable, then he can breed up to an im-
proved standard, but if unsuitable or incapable of artificial improvement he
will probably fail in his effort. It would be very unwise to attempt to elimin-

ate characteristics and qualities which are inherently caused by natural con-
ditions which are unchangeable.

" The influences of the breeder’s art assisted by nataral conditions have been
-to some extent the means of giving to every improved breed certain disting-
tive characteristics, but independent of these influences there are others which

L will directly refer to, as the various principles attending the breeding of
farm animals are described.

When domesticated animals are left more or less o themselves and are
allowed to breed more or less indiscriminately, certain peculiarities are thereby
induced. Variety in colour and broken colours thus become common. The
cattle found throughout the Deccan furnish an excellent example. Cattle
that are reared in herds by professional herdsmen away from villages acquire
the instinets and habits tosome extent of wild animals. They are easily
startled by strangers or by any unusual object and are fleet of foot when so
startled, or they may become dangerously hostile. Gir cattle in the Gir hills
are quite tame with their owners or attendants and are easily handled, but
it is dangerous for a stranger, and particularly a European, to incautiously
approach them. The same may be said of Khillari cattle. The cows of both
breeds have grest maternal instinet, resembling in this respect other cattle that
are reared in a purely wild or semi-wild state, for instance the Kyloe cattle
of Scotland. These cattle during winter and simer are never sheltered
nor tied in buildings. They graze amongst the heather of the Highland
hills. The calves are rarely seen until they are some days old. The dam
hides her offspring in long grass or rushes visiting the spot periodically to
suckle the little one. If anyone approaches the place unwaringly the cow
comes at & hard trot with intentions too manifest to be misunderstood,
Through haphazard breeding other characteristics, besides these referred
to, are caused particularly in horses. In the Kdithidwér breed we not aply
find great variety of colour but very unusual colours such as duns, skew-balds,
pale ereams, in the latter case with skin much the same colour as the hair,
Wall eyes and flesh coloured muzzles are very common. An evil temper,
a @ean disposition and extraordinary capacity for continued endurance are
also common characteristics. Precisely similar characteristies and qualitieg

8kill in breeding.

Peculiarities  fn-
duced by indiserimi-
nate breeding.
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bave been induced by similar causes in the mustang or semi-wild horse of
the western prairies of America and Canada. These horses are’ owned by
Indisn tribes and run helf-wild in ¢ bands ” or droves.

Domestication and careful breeding in any breed tend to tame and pro-
duce a docile temper. Earlier maturity and increased fecundity are also
induced by the same conditions,

Horses and cattle allowed to breed indiseriminately as described above
are often closely bred. *Close breeding ” or “in-and-in” breeding results
from the mating of near relations ; generally this is not advisable. It leads
to weakening of constitution and diminution of size, sometimes also it impairs
fecundity. It has been resorted to by skilful breeders as a means of stamping
in a marked degree some special excellence in a particular family. If
the practice is pursued to a limited extent the result may be that desired,
if practised to excess harm will follow. The effect of close breeding is
well exemplified in the more or less dwarfed cattle found in the islands at
the head of the Persian Gulf, These Bahrein cattle resemble ordinary Indian
cattle in having a hump, but differ from them in every other particular.
They are useless for draft purposes because they are so small, and valuable
becanse their milking properties have alone been developed, and in this con-
nection, it may be stated with assurance that close breeding does not deterio-
rate milk yielding capabilities. It is notorious that Channel Island
cattle and Jerseys in particular are very much inbred ; yet for their size,
probably, no breed in the world can furnish a better milk record, if quality and
quantity of milk be together considered. Jersey and Guernsey cattle must of
necessity be inbred because until comparatively recent times it was held penal
either to import cattle or export the indigenous breed and these islands are very
small, We can only conjecture what Bahrein cattle referred to above were origin-
ally like. It is certain that they have become dwarfed in size because they have
been bred in-and-in. Their conformation indicates milking properties. The
hindquarters look the more massive because there is no droop behind the loins.
The limbs and feet resemble those of deer. The head is small and neat, the
muzzle very fine and often flesh-coloured or mottled. The eyes are very
prominent and have a docile appearance. The ears are shorf and alert, the
neck thin and long, the frame well formed and the tail exceptionally long and
thin, the udder capacious and well formed. These cattle are thoroughly
domestieated and particularly docile, and are not afraid of strangers or
Europeans like ordinary Indian cattle, They are fed on fish, bran; dates and
hay when in full milk. The fish given is not necessarily fresh. I am not
prepared to say that this diet unfavourably affects the flavour of the milk, but
1 imagine it probably does in no uncertain degree. It is noteworthy that the
elimate at the head of the Persian Gulf is exceptionally trying. At certain
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geasons a considerable degree of cold is experienced, whilst at others the
heat i6 excessive, The Bahrein cattle on a diminutive scale resemble in some
ways Aden and Singalese cattle, and there is no doubt that both Aden
cattle and Ceylon cattle are also inbred to a very considerable extent,
In these breeds, we have =again general smallness of size, deer-like
appearance in the colour, head and limbs, remarkable docility of
temper, and in the Aden breed milking capacity fairly developed.
Another instance of peculiarities induced By close breeding is found in
the sheep of the islands more or less remote from the west of Scotland.
These sheep were generations back identically the same breed as the horned
or hill sheep of the Highiands of Seotland. Those mow found in the smaller
outer islands with which there is rarely any communication from the mainland,
differ from the original stock, because they have been bred in-and-in. The
effect of in-and-in breeding has been to diminish the size, to change the
character of the fleece from a coarse long wool to something resembling
hair, and now instead of having two strong horns many have four or six of
these excrescences which, however, are small.

It has been stated that one of the general effects of close breeding is to
diminish size. Judicions change of blood from time to time would have an
opposite effect and tend to increase the general size of the young stock in the
breeding herd and also strengthen them in hardiness and general robustness.

‘When the owner of cattle or of other farm animals undertakes toimprove
his stock he has set himself a task which demands close and persistent atten-
tion and an intimate knowledge of the principles which underlie his profession.
The bhistory of any improved breed shows that the men who effected
the improvement began with a definite ideal object or objects in view. The
aim of successful breeders has been to breed up to the ideal by perpetuating
the good points of the parents in the offspring and eradicating the weak or
bad points. The latter object can only be attained by rejecting all for breed-
ing purposes that do not come up to a desired standard. It is not difficult
to eradicate a defect in a single generation. This is accomplished by mating
an animal particularly good in a certain point with one that may be deficient
therein, It, however, requires the greatest care to prevent a relapse to the
same fault or deformity in future generations, Breeding from * weeds,”
that jis from animals inferior in appearance or otherwise, no matter how good
the pedigree may be, is a fruitful cause of permanent mischief. If either
parent is defective the defect will probably appear and often be perpetupted
in the offspring. Faults of one parent may be overcome by special excellence
in the other. In cattle, horse and sheep breeding, the bull, the stallion or
the ram often represents half the influence in improving the herd, the stud ot
the flock. Hence, the selection of the male is of special importance, This
does not mean that special care should not be taken in selecting the female.

Value of change of
blood.

‘The suceesxfal stock
breeder must neces-
sarily have an inti-
mate knowledge of
the principles which
underlie his profes-
sfon.

The selection of the
male is of greal im~
portance,
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1t simply means that a stock breeder can materially improve his stock through
the influence of high class sires, even though the females are only “moderately
good.

. Vislent "cromsing is Violent crossing must be sedulously avoided. Males and females widely
Mighly ebjeckiouable.  3:vergent in type and breed should not be mated. The offspring of such a
union is at the best a baif-caste and is often a mongrel, Many of the Indian
breeds are very unlike in charagteristic appearances and the crossing of breeds
divergent in type cannot, by an experienced breeder, receive any commenda-
gion, whatever the objects aimed at may be. English bred bulls have been
now and again imported into India with the object of improving the indige-
nous breeds. Fortunately the indigenous cattle have only been sparingly
tainted by the exotic blood. The two types are so different and the pur-
poses for which they are bred so divergent that it is impossible that English
and Indian cattle can be crossed with advantage.

The aumerous pure The numerous breeds of cattle found throughout India are commonly
Indiaz breedsare the  procnmed to be the result of haphazard breeding. This is not so, for,
resplt of careful RTIPT) . B .
peeding throngh €VETy pure breed has a distinctive type and family likeness which could
many generstions.  only have been produced by careful breeding and’ by maintaining the

pristine purity of the breed through many generations, Distinctive cha-~
racteristics such as those referred to above may have been induced by
accident or otherwise in the first instance, but have undoubtedly been
perpetuated in some degree by careful breeding for a very long time. It
is not likely that in India even in the best breeding distriets careful mating
can be absolutely controlled, because the breeding herds are grazed in
large droves ; whilst in cultivated distriets the cattle of each village are
so mixed up on the common grazing ground that there necessarily must
be indiscriminate breeding. Therefore in India desired results cannot be
attained to the same extent, as in Western countries where every breeder’s
stock is absolutely under his own control.

The adsptiveness In these Western countries cattle breeders have been able to induce very
of cattle as milk and pemarkable differences in the characteristics which distinguish different breeds
:ﬁ;? :e:m:: and this is not altogether strange, because bovines are useful to man as milk
s been contolled and meat producers and also as beasts of burden. It is only natural that
by the breeder’s eXill. oot have been made to improve their adaptiveness for each purpose. I will

endeavour to show that the appearances which indicate milk and meat pro-
duction are somewhat dissimilar; also that the conformation, of a good work
bullock is very different from that of a fat steer intended for the butcher.
There is no doubt that the work cattle form the backbone of India’s
sgricultural prosperity, and in consequence cattle in India have been
bred chiefly for draught purposes. Buifaloes are essentially the milch breed
of this country. Consequently the milk yielding capacity of the cow has
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been somewhat neglected, except in some districts. It does not at all
follow, however, that a cow is incapable of milking well and at the same time
of prodncing a bull calf which will grow into a good draught animal.

As regards milch cattle mildness of temper is of special importance, Chamcteristics fu-
Nothing tends so much to full and free milk secretion, but there are ?mei::apm
other characteristics which also are indicative of deep milking qualities. A
qualified judge will unerringly say that one cow will milk well whilst another
will hardly be worth her food. He is guided to some extent by experience
which is almost instinct and which is only acquired by few. Special breeds
have been bred specially for dairy purposes. 'Well bred specimens of a
purely milch breed have light forequarters in comparison with the hind-
quarters which are massive and heavy. Thelightness of the forequarters most not
contratt the chest so that there is insufficient lung and heart room. Agood
milch cow will have wide loins, massive square quarters, deep well-packed thighs
with back ribs long and well sprung. This conformation gives ampleaccommo-
dation for the bowels and intestines, a point of particular value, because a
deep milker has invariably a large paunch and a full flank. A lean and
clean cut head, & thin, long neck, » thin, long tail, a skin which when handled is
soft and pliant are all points observable in a good milker. The truest
indication of milking properties is to be found in the appearance of the
udder and milk vein. The latter should be prominent, i.e., easily seen sll
along the abdomen until it disappears near the brisket. The udder should be
of large capacity, the larger the better, provided it is not fleshy. 1f fleshy, it
retains its shape after milking, whereas a good udder collapses into a wrinkled
bag when the milk isdrawn. The udder should not be too pendulous but
should extend well forwsrd on the abdomen and should come up well behind
between the thighs. The teats should be large enough to permit the milker
taking hold of them. They should be squarely set on the ndder, be of equal
gize, and not be grouped in a cluster, but be wide apart. The heifer from a
good milking dam also usually milks well ; but the effect of the bull is just
as potent as that of the cow. The sire must also come of a good milking
strain.

Draught cattle especially those adopted for quick draught are all the The charasteristio
better of fierce and fiery tempers which give them spirit. The Amrit Mahal ;::‘::;m‘
Mysore cattle are essentially a draught breed much better suited for the road
than for the field. They are quick moving, hardy cattle capable of
travelling long distances in a very short time. Unlike some other indigesous
breeds the dewlap is not pendulous and does not interfere with their trotting
action. They are medium sized cattle, squarely built and stand well on
their legs, which are powerful and well shaped. They have hsrd flinty
féet. The quarters droop behind the loins as in all Indian breeds, but I am
Pob ab all sure that even this characteristic has not something to do with
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the activity of the Mysore and of all Indian cattle. The Amrit Mahdl takes
the place amongst Indian work cattle, that the thorongh-bred takes among
horses. For heavy haulage and slow work, a work bullock of very different
conformation is required. The Krishna Valley breed is perbaps typical for this
purpose. They are large ponderous cattle with frames wide and deep, and
stand on short legs. The leg bones are coarse and the feet large. The dewlap
and loose skin on the sheath are unusually developed, significant indications
that the cattle are slow. The ears droop. The eye though prominent indi-
cates that the temper is docile. The head is short and wide ; the neck is short
and thick. The back level with little or no tendency to droop behind the
Joins, The quarters are massive and square, the thighs far better developed
than usual.

The beef breeds of cattle, 7. e, those bred specially for their value
to the butcher differ as much in conformation from a purely milk breed
as they do from the dranght breeds of India.

Tn Western countries the ox is occasionally 2 beast of burden, but in Eng-
land he is mainly useful as a beef producer, and the conformation best
adapted for this purpose will ill-adapt him for a hard day's toil. Early
maturity and adaptiveness to fatten quickly are essential characteristics ;
small bones and lightness of offal tend to increase the percentage of beef.
A good specimen of a fat ox is square all over, a result clearly due to
breeding.

A sire is said to be impressive when the most of his offspring inherit
from him certain particular valuable characteristics. This power would be
shown as effectively with females of his own breed as with those less well
bred. Impressiveness is not due entirely to characteristics and appearances
noticeable in a particular animal. It may, to some extent, be hereditary,
consequently some value should be attached to pedigree and an enquiry made
regarding the good points as well as the more pronounced faults of ancestors for
several back generations, The breeder will be guided by this enquiry as well
as by the appearance and other noticeable qualities of the males and females
which he mates. The males of those breeds which have been maintained
pure for many generations are much more impressive than the males of such
breeds as have been improved by recent crossing. But even in pure breeds
the males of some are more impressive than those of others. Thus in India
a cwoss between an Aden bull and Gir cow inherits the characteristics of the
Aden to a very great extent. Again, if an Amrit Mahil bull is used for
cows of almost any indigenous breed the offspring partakes very largely of the
Mysore type. The cross between an Aden bull and s Gir cow is charactens-
tically different from that between a Gir bull and an Aden cow. In each
case the offspring resembles in a marked degree the male in outward,
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appearance. The superiér impressive power of the Aden is demonstrated,
however, by the offspring in each case almost invariably inheriting the Aden
colour ; also by the almost total disappearance in the Gir-Aden or
Aden-Gir cross of the loose skin on the sheath and on the dewlap which is so
characteristic of the Gir breed, but entirely wanting in the Aden. Gir and
Aden cattle are so different in type that a cross between them must be
regarded as a violent one, and therefore not to be recommended. It has,
however, been often noted that in crossing two breeds more closely resembling
each other in character the results noted above were obtained and the eross
between «“A” bull and “B” eow was a much more satisfactory one than
between “B” bull and “A” cow.

Hereditary defects require special care in stamping them out. Any
constitutional weakness or unsoundness may be transmitted to .offspring
freely by either parent. Tuberculosis in cattle and wind diseases in horses
are, perhaps, more particularly transmissible than other constitutional
diseases. The effect of breeding from unsound parents may give disappoint-
ing results in other ways. I have known of a bull with tubercular taint
being the direet cause of numerous abortions in the cows which he covered.
It has been stated with the conviction of authority and experience that
the outward conformation is mainly imparted by the male and the character
of the vital and digestive organs by the female. This statement must be
accepted with some caution. There is no doubt that any pronounced fault
is apt to be inherited alike readily from either parent.

Breeding back is known as atavism. There have been numerous examples
of this peculiarity in breeds characterized by a patticular colour or by some
other distinguishing feature. It is not uncommon to find occasionally one
of the offspring varying from the recognized type. The variation may be
traced to a particular more or less remote ancestor.

Imagination may prove a disturbing cause particularly in regulating
the colour of the offspring. A cow in beat is highly sensitive and
a steer or even another cow of peculiar colour jumping en the cow
during ®strum may be the means of imparting to the offspring the
particular peculiarity of color even though the bull used for service
has the ordinary color of his breed. Many cases are on record which prove
that the imagination of a female can be so excited whilst she is in heat or
whilst being impregnated that the colour. of the offspring is thereby con-
trolled. Some authorities go to the length of saying that the shape of the
offspring is also influenced. I know a successful breeder of horses in
Cznada whose invariable practice is to walk the stallion in front of the mare
Jjmmediately after service in order that the mare may admire the fine propor-
tions of the horse and the owner believes that the shape of the foal may be
thereby influenced.

Heredity,

Atavism.

Imagination.
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It is a common saying that a young bull and an old stallion are sure
stock getters, Stallions are not usnally used for stud purposes untjl they
are mature or nearly so. On the other hand bulls or rams of the early
maturing breeds are put to service long before they have reached maturity.
It is not uncommon to find bulls of all the early maturing European breeds
used as sires as yearlings, whilst rams under a year old are similarly employed.
In the face of popular practice, I should say that only mature and fully
developed animals should be bred from. Indian cattle and sheep mature
slowly, and ordinarily an Indian bred bull will not attempt to cover a cow
until he is two or three years of age. In respect of females if they are bred
from, whilst too young, they are weakened in constitution and dwarfed in
size. A filly bred in India should not be put to the stallion before she is
8% or 4 years old and heifers are usually mature enough for breeding at the
same age.

A female that has once aborted is liable to sbort again. There are
various causes of abortion. Excitement or fright is a common cause. Over
exertion or fatigue, any sudden change in the weather, exposure to cold or
storm, injury, weakness due to insufficient food are all exciting causes,
«“Ergot of rye” a fungoid growth found on many grasses is an undoubted
eause of abortion and all fodder affected with any kind of fungoid growth
should be viewed with suspicion. Recent research in the veterinary profession
has proved that like other more malignant diseases abortion is contagious
or infections. The exciting cause or causes may not readily be detected even
when such are preventable. An snimal that has actually aborted or shows
signs of abortion should be at once isolated and every precaution taken to
prevent other cases by disinfection or by other means,

Horses are bred for various purposes. The conformation naturally
varies with the purpose for which the animal is bred. All good specimens
have certain points in common. The experienced horse breeder in selecting
a brood mare or stallion takes count of certain appearances which are indicative
of certain qualities which qualities are not quite apparent to the eye. Thus,
docility of temper is indicated by a wide forehead immediately above the eyes,
by a full prominent eye the white of which is not conspicuous but is flecked
with brown spots or blotches. A sleepy eye, drooping ears and pendulous
lips, each indicates want of endurance, activity and courage. A light chest-
nut with white legs and face and with the white of the eye prominent, has
usually a treacherous, vicious temper, but on the otber hand is often full of
spirig and quality. The latter characteristics are indicated by wide nostrils,
alert, well set and well shaped ears, by a thin skin on which the veins
show prominently, by a silky coat and by a general high bred appear-
ance. The best test of spirit, courage, temper snd quality is a fair triall
Endurance and herdiness are sometimes denoted by, colour. A very,
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dark brown ‘with black points and s dun with a black strip along the back
are usuelly -good for long endurance and ean keep in thrifty condition on
comparatively poor fare. A good judge can often with conviction declare
that a particular animal is a bad doer. He arrives at this conclusion by
Dpoting peculiarities of conformation and sometimes of colour which would
certainly not catch the eye of an ordinary or casual observer.

In India, the males of indigenous breeds whether stallions, bulls, or
rams are more certain stock getters at stud than imported sires and are
capable of successfully covering in a year or season a larger number of
females of their particular class.

THE FOOD OF FARM ANIMALS AND ECONOMY
IN FEEDING.

Food can be used economically under certain conditions ; under other
eonditions it is more or less wasted. If too rich, that portion which is not
assimilated by the organs of digestion is pessed away in the solid excreta.
This occasions loss in a certain sense. The urine only carries away waste
products, this waste being occasioned by the wear and tear of tissues caused
by exertion, by animal energy and by other causes inseparably connected
with animal life. Exposure to inclement weather demands an extra supply
of heat producing food to maintain the natural warmth of the body, therefore
food can be economized if comfortable shelter is provided during wet or cold
weather. The counterpart of protection against cold is found in the value
of shade as a protection against heat. ~Animals under exercise or exertion
require a larger supply of digestible food than those at rest, but this extra
requirement cannot be termed loss, because animals under exertion are work-
ing for their keep and all young animals require exercise to promote growth
and essentially to influence good health, Fattening animals increase in weight
most rapidly with little or no exercise, but the artificially fattening process
is by no means a natural process. Accumulated fat in the animal frame is
.used tohelp to maintain warmth and vitality in the body, when during a
period of searcity an insufficient ration is given. In cold countries a wild
animsl gets fat during the summer and the fatty tissues then formed un-
doubtedly furnish much of the material used to keep the body warm and
provide other energy during the winter months when food is scant.

Food can be made more digestible and often more palatable and useful
i many ways, Much of the food given to domesticated animals is not
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therefore be necessary to use artificial means whereby it can be econo-
mized as well as made more digestible. The digestive power of yourng:
animals and of healthy adult animals is greater than that of old animals.
The former classes may (although they often do not) extract nearly all
that is nutritive from grain with coarse fibrous husks; not so in the-
case of animals of advanced age; but, irrespective of age, those grains which
have & hard undigestible outer integument, if fed to farm animals, often
pass through the alimentary canal with the fall germinating power left
intact. The digestive agents have been unable to penetrate the outer husk
and extract nutriment from the richer inner tissues. Anr old horse inclined
to greedily bolt his food without properly masticating it cannot possibly by
any digestive process which subsequently takes place, get full benefit from
his food. A ruminaut may swallow a large amount of food with but little
preliminary mastication, and unless fermentation and tympanites ensue, be
none the worse, because when the cud is chewed, the food is returned from
the stomach to the mouth to be further masticated, and this is done in such
a placid methodical manner that there is a good opportunity of thorough
digestion ; yet even in the case of a ruminant we find a good deal of the food
passing out in the excreta and practically unchanged. It is therefore easily
understood why the gram supplied to a horse is all the more nutritious if it
is crushed, but it is not quite so clear why the food of the ruminants should
be artificially prepared with just as much care. That there is economy in
doing so will be made clear from the following which is an everyday instance
of imperfect digestion. The best of our grass kurans are shaded by bdbhul
trees. Bdbhul pods are eagerly eaten by cattle, sheep and goats. The
bdbhul seed passes with the excreta of even half-starved animals with its foll
germinating power unchanged. The solid excreta is, of course, a good
medium in which the ddbhul seed can germinate and because the seedling is
surrounded by a fertilizing substance, it thus grows with greas vigour, and
for this reason young &dbhuls spring up in every cultivated field, the seed
being conveyed there in the droppings of work cattle, goats, &e.

The necessity of crushing concentrated food into a fine granular condition
is unquestioned. Even oil-cake is all the better for being broken fine.
The expression of the oil from the oil-seed has crushed the latter, yet the
pressure necessary for this purpose has consolidated the particles to such an
extent, that it is necessary that the cake should be broken fine to permit of
easy mastication and digestion. Straw or hay can, with' every advantage, be
chaffed. In India straw is practically chaffed under the feet of bullocks,
whilst the grain is being threshed and is therehy made softer and more
digestible; moreover the practice admits of the fodder of cereals and pulses
being mixed together with great advantage. The mixed bkusa thus pré-
duced is superior to either of the ingredients alone for feeding purposes,.
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Rice, barley or wheat straws are alone neither very nutritions mor palatable.
A mixtare of the cereal bhusa withthe straw, pods and leaves of the pulse
is eagerly eaten by all kinds of stock. Gram (Cicer arietinum) fodder on ac-
count of the slightly acid taste, which it imparts, is specially valuable for
Thixing. It is not practieable to utilize the coarse stalks of the large millets
in this manner. The heads of grain only are trampled out uuder the feet
of bullocks.  The stalks furnish the ordinary Zadbi or Earbi, commonly
used as dry fodder for mileh cattle and work oxen., An axe is the usual
tool used to cut these coarse stalks up into short lengths and unless the
cattle are unusually hungry the coarser part of the stalks are rejected.
All ruminants require a bulky food, and it is certain that even the coarser
parts of the stalks of millets would, if fed to cattle, as part of a ration, prove
useful as food. These stalks would at least add bulk to food. Any fodder
can by means of a chaff cutter be cut into lengths of half an inch or less, The
allvantage would be that the coarse parts of the fodder would be cut up into
such short pieces that these would be inseparably mixed with the finer and
more nutritive portions and all would be eaten. Itis a common practice to
mix with chaffed hay or straw more concentrated food, in the form of crushed
grain, meal, ground oil-cake, &e., and moisten the whole with water or with
treacle and water. The whole should be allowed to ferment for 24 hours or
sufficiently long to generate fermentation and heat. Care, however, should
be taken that the -fermentation does not proceed too far, otherwise too great
acidity will be produced. The heat and fermentation soften the chaff and
make it more easily digested. Another method which can in India be
confidently recommended is to chaff coarse fodder such as dry jowdr: stalks
along with a certain proportion of green guinea grass, green lucerne or green
fodder jowdri. The moisture of the green fodder causes a certain amount
of fermentation which has a softening effect upon the dry material and
during the process of fermentation the mixed chaff developes an agreeable
flavour and smell which all animals like. Thiskind of food is improved by
the addition of a little salt, about an ounce in the daily ration for full grown
cattle. Carrots are an excellent addition to the chaff and grain ration for
horses, but are best given fresh and cut into thin long slices.

It is a common practice in India to steep gram and other grain
for horses. The gram is thus softened and is essily masticated and
digested, but it is very questionable, whether the practice is to be
generally commended. The objection is that a horse does not masti-
cate soft sloppy food to the same extent as he would dry TYood,
and it probably would be objectionable to give steeped soft gram to a
Horse inclined to greedily bolt his food- On the other hand there is no
8oubt that under certain circumstances, certain cereals and pulse grains and
oil-seeds can with every advantage be steeped in hot water or slowly boiled.,
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Bdjri or jowdri if ground into meal and boiled is excellent for milch cows
immediately efter calving. Linseed or ti seed (sesamum) and rice meal
if made into gruel are recommended for sick animals. Barley and pulses,
if parched, are considered safer as food for horses than if not so treated.
Cooked food is certainly easier to digest than uncooked food, but for ordinary
feeding the cost is prohibitive. Cooked food has an undoubted effect upon
milk yield. It stimulates and increases the flow of milk, and in the
case of cows and irrespective of cost should always be given for a week or
ten days after calving. The practice is, however, ordinarily only economieal
when waste steam from an engine boiler or other source can be utilized for
cooking purposes. Steam and especially super-heated steam if passed through
food will cook it more expeditiously and more thoroughly than boiling
water, Horses at hard slow work may, with every advantage, be given a
mash of cooked food once or twice a week. It is excellent for horses at any
description of work as an occasional change. A good mash would consist of
barley and bran boiled with turnips or carrots with a small proportion of
linseed or sesamum seed ; 2 pinch of nitre and an ounce of salt should be
added for each full grown animal.

Malt and malt coombs are obtained by malting barley. The malting
process causes loss of feeding material, a portion of the carbonaceous part
of the food being converted into carbay-dioxide and lost. But the diminished
weight of malt and malt coombs is considered quite equivalent for feeding
purposes to the original weight of barley. The explanation is that through
the agency of diastase—a digestive principle—the starch of the barley has
been converted into sugar and dextrine, each much more easily digested than
the starch whilst the sweet agreeable taste of the malt is liked by all kinds
of stock.

A ration can very often be improved if the palate of the animal is
studied. Animals like human beings bave likes and dislikes in regard to
their food. Variety in food and a complete occasional change is always
relished. The appetite may be stimulated by the use of certain condiments.
Cattle or horses are prepared for exhibition at shows in this way, ghee
and gul being used in India, treacle, sugar, spices such as fenugreek,
locust beans, &e. in other countries. Food richin sugar is good for fattening
purposes, but unsuitable except in small quantities for breeding animals,
because in quantity it has the reputation of injuriously affecting the breeding
powers particularly of males.

Vegetable food usually consists of the following constituents :—
(1.) Water.
(2.) Salts or mineral matter.
(3.) Albuminoids or proteids.
(4.) Carbo-hydrates.
(8.) Oils or fats.
(6.) Crude fibre or lignose.
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The food of all animals contains water. The percentage of water in air-
dried grain varies in India from 6 to 11 per cent.  Generally except. in the
case of horses at hard fast work at least four-fifths of the food should consist of
water and under special conditions more. All animals will drink more in hot
weather and under exertion than when cool and idle. A cow that secrets
wilk freely, necessarily needs more than a cow that is dry. Less water is
required as drinking water when the food is succulent than when it is fibrous
and dry. The natural food of cattle, horses and sheep is the grazing obtainable
on green pasture. Pastl_u'e herbage is essentially a succulent food containing
at least 75 per cent. of water. Milk which is the natural food of young
animals contains from 81 to 88 per cent. of water. In the animal body water
supplies an essential constituent of blood and of all tissues and acts as the
earrier which conveys the waste from the body. This waste may be removed

efther through the pores of the skin in the torm of perspiration or through
the kidneys and bladder as urine, .

All animal tissues contain some mineral matter. The bones and
teeth contain a good deal ; hoofs and horns a certain amount. In
all tissues phosphates, chlorides, earbonates and sulphates of lime,
magnesia, soda and potash are common. The mineral matter in any food
which is ordinarily nutritive supplies all that is necessary to build up
the animal frame. TUsually vegetable food contains all the essential mineral
matter except common salt. At any distance away from the sea-board
common salt should always be added to food. Near the sea the rainfall
brings appreciable quantities to the soill and at pasture in coast districts
grazing animals may get sufficient to supply their full requirements. The
owner of a camel is usually put to little or no cost for food for his beast of
burden except in purchasing salt.

Albuminoids or proteids are called flesh formers. They are called so
because by assimilation they produce muscle. Nitrogen is an invariable
and prefty constant constituent in albuminoids. In the whole group the
percentage varies somewhat. Albumincids, although they vary, are
held, to contain 16 per cent. of nitrogen and inithe past analysts usually
determimed the percentage of albuminoids in food by estimating the
whole of the nitrogen. The product multiplied by 6:25 gives approximately
the percentage of albuminoids. As regards some kinds of food this con-
clusion is wrong. Nitrogen is present in the form of amides, &c. ; con-
gpquently the chemist now determines the albuminoids separately from the
amides.
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Charch in his “ Food Grains of India” gives the following figures as the
range in percentage composition of the whole group of albuminoids :—

Carbon ... 506 to 543
Hydrogen sy e 67 to T8
Nitrogen ... ... 128 to 185
Sulpbur ... . . o 04 to 17
Oxygen - ..2006 to 270

In the mature plants the albuminoids are usually collected in the fruit
or seed,

The greater part of the dry substance of the several 'parts of & plant
consist of a class of bodies termed carbo-hydrates. In the stems of mature
plants cellulose is the predominating carbo-hydrate accompanied by sugar,
the latter being present in considerable amount in immature stems. In
the seeds there is usually little cellulose, the greater part of them consisting of
starch or mucilage. In some cases, as in oil-seeds, oils replace the carbo-
hydrates to a grest extent. Starch occurs in granules which differ in size
as well as in digestibility. The starch of maize is much easier changed
by the saliva than the starch of wheat. The digestion induced by saliva
and pancreatic secretions changes starch into dextrine, maltose and a little
cape sugar. Sugar varies in analysis according to kind. AN kinds when
supplied in moderate amount are the most easily digested of all carbo-
hydrates and are soluble in water. Sugar gives, moreover, a pleasant taste to
food, but in mixed foods should be less than 1 per cent.

These gummy and mucilaginous substances are either soluble in water
or swell up when mixed therewith. They leave when burnt a small amount
of mineral ash which consists of lime, potash and magnesia salts. Mucilage
and pectose are considered to be easily digestible and have probably an
equivalent nutritive value with starch. Mucilage swells up in a peculiar
manner when heated with water, and boiled linseed for this reason forms
a soft gelatinous mass which in moderate quantity for animals with weak
digestion or in delicate health is considered specially suitable, Pectose is
found in many fruits and is the principle which causes fruit to form a jelly

when preserved by boiling with sugar,

Cellulose is & carbo-hydrate which constitutes a considerable portion
of the cellular tissues of plants. When plants are young the cellulose is
digestible and to some extent nutritive. As plants mature it is converted
into crude fibre or lignose which is indigestible. Crude fibre has a specific
value in the food of ruminants in as much as it gives bulk to it. Animals
which ruminate require more bulky food than those which de not.
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These are not carbwhydrates They contain higher percentages of
carbor’ and of hydrogen than starch does, and therefore when consum-
ed in the animal body, they give out more heat and energy than earbo-
diydrates. The higher the percentage of carbon and hydrogen the greater
the heat evolved by combuystion. * The heat givers of food are in a sense
burnt in the animal body. These are called respiratory foods. During respira-
tion the animal heat is maintained, because carbon and hydrogen indirectly
obtained from the food wunite with the oxygen of the air inhaled by the
lungs, and CO: and water moisture are exhaled. Vegetable oils are con-
sidered to have 2-3 times the feeding value of carbo-hydrates.

The feeding value of any food is gauged by -the proportion in which
the flesh formers and heat producers exist, taken in conjunction with
the proportion of indigestible crude fibre and other material present.
Food containing a high percentage of albuminoids is "known ss a
highly concentrated or »nitrogenous food. A high percentage of oil,
of starch or of water would respectively class & food as oily, starchy
or succulent. The digestibility of oil, of albuminoids, of carbo-hydrates
and of fibre varies in various feeding stuffs and fodders. Fodder got
from stalks and leaves yet green is much more nutritious than that from
a crop which has been allowed to fully ripen because as the plant ripens the
carbo-hydratesand albuminoids are largely transferred from the stem and leaves
to the fruit. The best fodder is got from a crop when in flower. At this
stage the fodder has nearly attained its maximum bulk and the albuminoids, oil
and carbo-hydrates are distributed more or less through the substance of stalks
and leaves, whereas when the crop is ripe they collect for the most part in the
fruit or seed. Meantime the cellulose hecomes less digestible or is converted
into indigestible crude fibre,

The fodder of some crops has a much higher feeding value than that
of others, The fodder of pulse crops furnishes more concentrated food than
the fodder of cereal crops. The seeds of all the pulse crops provide a far
more concentrated food than the grain of wheat, jowdri, maize or other
‘cereal. The oil-seeds are as to richness in albuminoids intermediate between
pulses and the grains of cereal. Oil-cakes are the residues left when oil
is expressed from oil-seed and there is a relatively higher pereentage of
albuminoids in oil-cake than in oil-seed. Oil-cakes are generally more bon_
centrated than any other kinds of food.

During the process of digestion, proteids are converted into pep-
fones ; carbo-hydrates into sugsr, and oil is emulsified and absorbed as
guch. The parts digested per 100 parts of the various ingredients of the
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ticated amimals
should nnder varying
conditions be more or
less concentrated.
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food vary more or less as shown in the accompanying table being Wolft's
average figures :—

Albuminoids| Carbo«

Kind of Food. B ¢ 1R or hydrates. Fibre,
Proteids,

Per cent. | Per cent. { Per cent. | Per cent,
Cereal grains... e 83-88 60-80 85-90 30-50

‘Cereal straw or inferior|
T ety } 30-40 | 25-35 40-60 | 50-60

Pulse grains ... wl 7580 | 90 92 | 65-75
Prilss odder .. .| 50-60 | 5070 | 6070 | 40-50
Oil-cakes ... | 90-95 75-85 50-80 varies,

The relative proportion between the albuminoids and carbo-hydrates plus
oil (reckoned az 2-8 times the value of starch) is called nutrient ratio. In
calculating the nutrient ratio count should, of course, be taken of the variation
of digestibility of the digestible constituents in different foods and straw in

the above table.

The food of domesticated animals should under varying conditions be
more or less concentrated. Bullocks at hard work require more concentrated
nitrogenous food than fattening steers or oxen at complete rest. Growing
animals especially when quite young require an essentially nitrogenous food
to produce bone muscle and other nitrogenous tissues. Horses require more
concentrated food than cattle or sheep and full grown animals in milk, or
with young, need richer food than such as are barren. These requirements
can be economically met by adjusting the nuttient ratio. This is easily
accomplished if the farmer has a comprehensive knowledge of the
chemical composition of the food grains and fodders he grows on the
farm and of those he buys, The ratio of flesh formers to heat givers
should range ordinarily between the two extremes 1: 5 and 1 : 10.
For mileh cattle and hard worked bullocks the food will be sufficiently con-
centrated if the ratio is 1:6. To show how the nutrient ratioc may vary in
different foods, I will take for illustration ground-nut cake (probably the most
-concentrated food known) and maize a les¢ concentrated food which is found
suitable for fattening animals like pigs and poultry. In the calculations
below no count is taken of the variation in the digestibility of the albumin-
oids, oil and carbo-hydrates as found in ground-nut and that of the safe
ingredients as found in maize.
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¥n 100 1bs, groand-nut cake there wonld be approximately s— How the nutrient

Eatio is caloulated.
tbs. tbs.

Albuminoids " e 495

Digestible carbo-hydrates ...

see

s an 225

Oil 135 x 23 = eqguivalent as
carbo-hydrates i3 v ane 31
535

The nutrient ratio is 495 585
or 1 s 1-08

Therefore ground-nut cake is much too concentrated to be used alone.

In 100Ibs. maize meal there would be approximately :—

bs. tbs.
Albuminoids e 95
Starch and digestible carbo-hydrates ... 707
Ol 36 x 23 = equivalent as
carho-hydrates es “eam 828
79

Therefore nutrient ratiois 95 79+
or 1 5 83

which for ordinary feeding or fattening purposes is probably about a right
proportion for such animals as do not require a bulky food.

The residues left when ofl is expressed from oil-seed are of two distinet Ofl-cakes,
“tlasses. (o) Hard pressed oil-cakes such as those made in the hydraulic press
wills of Bombay. The seed is roughly crushed, steamed or cooked, The oil )
cells thus burst and the oil freely eseapes under pressure, The tomponent par- ka:,O ::ss;d‘f,::;
ticles in these cakes are coarse and the cakes for*this and other reasons are not pressed and ghdni
particularly digestible. (b) Cakes as made in the country ghdmi. The geed P ¥
as it is pressed is ground to an impalpable powder by a pestle working
in a mortar both rudely fashioned. The seed may or may not have been
previously heated or cooked. The cake thus made generally contains more ’oil
and when fresh more moisture than hydraulic pressed cake,

The compenent
particles are fine and a cake of almost any description is fairly, easily digested.

Hard pressed cake is more nitrogenous than the same kind of cake with  Hyaatic pressed
u higher percentage of oil ; therefore the former is best adapted for harg Oiowkes aremore ni-

o . t than ghdni
worked eattle and other stock requiring concentrated food provided the seed ;"i?:  prins



Some oil-cakeshave
irvespective of com-
position a higher feed-
ing value than others,

Til or sesamumn
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from which the cake was made had no unduly high percentage of crude fibre,
With much fibre present, oil in considerable quantity is beneficial not only
on account of its own feeding value but because it has a softening effect which
causes the digestible material in the cake to be more easily digested. Oil is
itself very easi}y digested and is particularly suitable for maintaining soft fat
condition.

Trrespective of actual compasition’ s determined by analysis, there is no
doubt that some oil-cakes have a higher feeding value and should therefore
have a higher commercial value .than others. Linseed cake and sesamum
cake are recognised as two of the very best feeding cakes and are very easily
digested. In both oil-seeds the heat producer present is mugilage, a substance
which when boiled or steamed swells up into a jelly-like mass. There can
be little doubt that this property gives mucilage a special feeding value
especially in the case of old, feeble and invalid -animals. Then again, although
analysis would indicate that rape and to a less extent mustard seed oil-cakes
are concentrated cattle foods, such cakes are viewed always with a certain
amount of suspicion. In England oil-cakes made from Indian mustard
or rapeseed are considered dangerous or risky foods for cattle on aceount
of the impurities generally contained, and are liable to cause violent disorders

in the bowels and intestines.

Linseed cake is made usually from brown or ordinary seed, but
s variety of linseed grown in the Central Provinces produces white
seed. Lineseed cake is manufactured to a considerable extent in the hy-
dranlic pressmills of Bombay, and is one of the very best feeding cakes obtain-
able, but dearer than other cakes, because specially suited for export, It is
worth about Rs. 70, sometimes Rs. 80, per ton in Bombay. In the famine
year it was found to have been an excellent and cheap food for remount
horses and young horse stock at Ahmedunagar as part of the daily ration,
about 4 Ibs. per animal having been given daily.

T4l or sesamum or gingelly cake is made from three varieties of seed,
red, white and black. All have low percentages of husk or crude fibre,
Til is a first-class feeding cake easily digested.

Analysis by Dr. Leather :—

Approximate Average.

oil... ..o 10 to 12 per cent.
Albuminoids about 30 ’
Digestible carbo-hydrates ... 30
Woody fibre 49 ”

This cake varies in price from 35 Ibs. to 45 lbs. per rupee,
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Niger-seed cake is made from the seed of Zhurdsni (sometimes called  Niger-oed cake.

erronegusly kdla #l in the Deccan). The seed contaivs rather a high per-
centage of woody fibre, and if the cake is hard pressed and in consequence
contains a low percentage of oil, it is somewhat indigestible. The follow~
Ing analysis by Dr. Leather refers to mger cake made in a country ghdni,

oil S5 i St o s 13-86
Albuminoids ... R TR, ./ & |
Carbo-hydrates ... 20-03
Woody fibre ... i i - 19-50

This cake also sells at 35 Ibs. to 45 1bs. per rupee, but as a feeding cake -
is inferior to sesamum, and should not cost so much.

Safflower cake is made from safflower seed called %arda: in Deccan,
kusumba in Gujardt. The seed of safflower contains about 26 per cent. of
husk, but the husk is fibrous and easily removed by half erushing the seed
and sifting. Safflower cake is generally made from the kernels, the
greater portion of the husk being previously removed. The presence of
mouch husk can readily be detected, being pure white and glossy, The
kernel is dull yellow green, Pure safflower cake is seldom made. Safflower
kernels are mixed with certain proportions of sesamum and husked ground-
nut seeds. The mixed cake thus obtained has a higher feeding value than
the cake made from safflower kernels. In the hydraulic press mills of
Bombay two mixed cakes are made—the one safflower and ground-nut, the
other safflower and niger-seed. The safflower cake of the bazar is a very
good feecﬁng cake if there is no undue percentage of husk. It has the
advantage of lkeeping well if stored in a dry condition. It has
no great tendency like other cakes to mould, or become rancid ; there-
fore can be bought in quantity ab scasons when cheap. Sometimes this
cake considering its feeding value, is very cheap. I have bought it at
Abhmednagar at 80 lbs. per rupee.

The analysis of an ordinary bazar sample gave results as follows :—

O oo e e e . 9-80
Albuminoids  see ees e w 3775
Carbo-hydrates ... e 2119
‘Woody fibre . g e 20:17

The above sataple for hard worked cattle would have about equal feeding
value with niger-seed cake,

Earth-nut or ground-nut cake (bhuxmug) is made from kernels and is pér-
haps the most concentrated cattle food known. It is too concentrated to be fed
alone unless the fodder (bay, straw, &c.) given to make up the ration is of a very
mferior quality and even in that case the quantity of oil-cake given should not

Je large.  Ground-nut cake in conjunction with ground barley, ground maize

Baffiower cake.

Ground-nut cake,



Cocoanut cake,

Cotton seed and
cotton seed cake.

22
or ay other starchy grain would form a nseful ‘voncentrated mixed food for
hard worked animals.

The following is an analysis of pure ground-nut kernel cake not hard
pressed :—

Qil - o vas . 1341
Albuminoids ... o _— e 4948
Carbo-hydrates ... se e 22:52
Woody fibre . e 275

Cocoanut cake is made from dried cocoanut kernels (copra,) which.are
shipped from the Malabar Coast extensively to Bombay. The cake soon turns
rancid and should therefore be used as soon as possible after being made.
1t is considered a specially good food for milk buffaloes and therefore com-
mands rather a high price in the Bombay market. It is also exported to
some extent, in open boats to Kathifwir. When there is a keen European
demand the price rises to a high pitch, sometimes as high as Rs. 70 per ton.
At this rate other oil-cakes will in India be found of much better value. If
European cattle feeders knew with certainty the feeding value of other Indian
oil-cakes, no doubt the price of all would rise owing to keenness in export
demand, particularly if a sufficient guarantee could be given as to purity.
Cocoanut cake is not nearly so concentrated a food as other oil-cakes and
therefore if used alone is for ordinary feeding probably more suitable than
any of them. The kernels are extremely rich in a-clear limpid oil so rich
in fact that usually a high percentage is left unexpressed in the cake,

Analysis by Mr. 8. H. Collins :—

0il o ves yoe ... 16:53
Albuminoids . ... 1362
Carbo-hydrates ... w eee 44-57
Woody fibre ... w5 e 124D

The foregoing are about the only oil-cakes available as cattle food
in India.® A factory was started in Bombay to express oil from cotton seed
but resulted in failure. This might have been anticipated. The seed of
Tndian cotton seed has a totally different composition to the seed of Egyptian
or American cotton sced, the percentage of oil in Indian cotton seed being
comparatively low. Indian cotton seed beyond a very moderate quantity
is, T believe, a dangerous food for cattle of any kind, on account of the high
percentage of fibre and adhering lint. The softening effects of the oil present
makes this oil-seed less dangerous, but even with this ameliorating influence,
I do not think that any quantity beyond perhaps 4lbs. per day can safely be
continuously fed to hard worked cattle or cattle of other description, and in
particular, it is not by any means a suitable food in quantity for young
growing animals. Cake made from undecorticated Indian cotton seed would
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be still more dangerous; because with the removal of ofl the indigestible
fibre would be present in excessive and injurious amount.

I give below a tabulated statement showing the analyses of the various
pulses grown in India. Of these, the Bengal or ordinary gram, kulthi, guvdr
and ling are those most usually given as food to horses and cattle. The
other pulses are too valuable as food for the people to be used as food for
animals, but in preparing ddl, i.e., split pulse or pulse meal from these grains
the outer integument is removed more or less and with it a certain varying
amount of the inner more nutritions parts. This by-product known under the
name of chuni in the Deccan varies much in feeding value. There may
and generally is a very large proportioﬁ of husk present. If there is
a fair proportion of meal present with the husk then the chuni has a
fair nputritive valne, But it is very difficult to determine casually
what the relative proportions are, and any ordinary purchaser is slmost
certain to be “done” if he purchases chuni in the native bazar,
Bengal or ordinary gram is generally dear, and although when mixed
with bran, oats or barley, it is a very good food for horses or cattle at hard
work, still kulthi, gurdr or ldng can generally be bought at a much cheaper
rate and at better feeding value. It is generally conceded that Bengal gram
should be crushed or, perhaps, ground into coarse meal before it is fed, and
perhaps, also steeped if used as food for cattle. Guvdr requires similar
treatment and kulthi should be boiled. The latter isa flat grain with
smooth shiny outer integument and would readily pass undigested, unless
by boiling it is made soft and swollen; and in particular it would not be
properly digested, if fed in its natural condition to old animals. Zdng in
some seasons is not a safe food for either man or beast. It occasionally
contains a poisonous principle which has the reputation of causing paralysis,
its irritating poisonous” effect on the intestines causing diarrhcea. This pulse
should be parched or boiled before being used as food for cattle,

In directing attention to the analyses below, it should be noticed that
the pulses are all concentrated foods with a close nutrient ratio, and therefore,
for ordinary feeding purposes, should be mixed with starchy or heat giving
foods in proper proportion. Bengal gram contains a rather high percentage
of oit and guedr a fair percentage, and both pulses are all the more valuable
for feeding on this account. Guwrdr, unlike Zulthi and Bengal gram,
has an unduly high percentage of crude fibre which, of course, detracts
from its feeding value. Ldng, peas and soy bean are very concentrated foods,
the percentage of albuminoids in each being higher than in any of the other
pulses. The sdy bean contains much oil. This plant like some other pylses
yields escellent fodder which, if cut green, can be made into excellent hay.
Kulthi on light land, and chola, udid, mug, vdl, and ldrng on heavier land
yield each a fair weight per acre of excellent green fodder. The amount of
fodder got from math, masur, Bengal gram, and tur is trivial as compared
with that from other pulses named,

The various pnlses
grown in India—
Their  comparative
food valnes,

‘Preparing the vati.
ous pulses for food,

Pulses are all con-
centrated foods and
should be mixed with
starchy foods in pro-
per proportion.

The fodder from
pulses,
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I append below analyses of various Indian oil-seeds. Except wherenoted  1ndian oil-sests.
the percentage of insoluble silicious matter (sand) in the samples was trifling,
The cotton seed analyses Qmw that the oil-seed is very much inferior in feed-
ipg value to the other oil-seeds. Mustard and safflower seed are also compar-
atively poor. Ground-nut, yellow rape-seed (sarsav) and black sesamum
+are each very rich. The samples of cotton seed are, for feeding purposes,
especially for bard worked animals, worth less than half as much as s good
feeding cake. A fictitious and exaggerated value is generally attached to
cotton seed as cattle food. It isin general use, because it is so extensively

produced, but at ordinary market rates is by no means a cheap food.

As already noted linseed and sesamum seed have each a special value
a8 food for sick or delicate animals or for getting horses into condition, and
fot this purpose; these oil-seeds should always be boiled and used in moderate
quantity, not more than 2 Ibs. per day, with other food, and generally less
will be found amply sufficient,



26

e LRL T | ggg | et | e [ gl e || g0 e pung
Lv¥ qr9 1001 | ¢9% ¢9-¢ 012 ag-L 699 96-¢ 68-¢ 9%-¢ 0%y | " UEy
IT.1& | 902 | §%¢C 0%9 166 491 81.% rA] 67 ¥ 1695 | 8Tel |09¢ | eaqyy dpoop
¥¢.e¢ | 9668 | 1816 | F0-88 | €&-4% Hm.m.ﬂ 88.9T | 968 QOFT | 9981 | 80T | L6683 | sopwaphyeoqisy)
ool | ¥8-IT | 689 | 68-¢¢ | 1988 | 60-6¢ | 60-T¢ | I8¢ | 09-é¢6 | 1661 | 2008 | 61-688 [ Sproutmuqry
1691 | LGFT | 068G | 1868 | L81F | ¢B-6F | 02:9% | 09-9F | €T-8% | ¥8:18 | #L.IF | LFL8 | " 10
€89 26-9 09-L ¢TL ¢ty 0L¥ 96.6 a8y I8F 694 g19 ey ™ MBI

» . *arodmmn) .w.a%.sé ..E&:Eo , . ; i f .w:eom P

P it ot g i pamony ﬁdﬁﬁm@ ﬁﬁﬁm@% e oy P o — , I
WHIG) I g BT A Aq

P

‘#peas-1() snop fo seshipouy



14

The tabulated statement below gives analyses of the more common
Indian cereal’ grains. The analysis of Indian wheat bran is also included.
The only foods of the list which would ordinarily be used as food for horses
and cattle would be barley, oats, wheat bran and maize. And in years when
ordinary millets are cheap, jowdri, bdjri, ndgli and kodra might also be‘used.
Ndgli and kodra are each rather inferior as food, the former especially being
deficient in oil and albuminoids. The grain of kodra as well as its straw in
some seasons contsins a narcotic principle which is dangerously poisonous.
The other millets especially bdjri, rari, sdva and Italian millet are ex-
tremely well balanced foods with very low percentages of husk or other indi-
gestible material, and if ground into meal, or crushed and boiled, or steamed
are all of them particalarly good foods for animals in delicate bealth or
requiring nursing. These millets can often be bought at very moderate prices.
Maize, if crushed,is an excellent food for horses i mixed with gram, barley,
oats and bran in proper proportion, but is too heating to be used alone.
Indian barley and oats are poorer in nufritive value than English samples.
The percentage of crude fibre is highin the oats, but this defect is counter-
balanced by a rather high percentage of oil. It may be accepted that country
oats are a very safe food for horses in hard condition or hard worked cattle,
and mixed with gram or other pulse orin conjunction with a good feeding oil-
cake would be excellent food for all hard worked animals. The same might
be said of barley and maize or wheat bran as made in India. The latter food
is totally different in composition to English wheat bran. English bran has
well defined laxative properties which Indian bran has not. The latter may
be regarded as a eapital food if fed along with the usual description of hay or
other dry fodder to snimals at moderate work, ~ It is nearly equal in feeding
value to country oats or barley, and may safely be used to wholly replace the

usual gram bran ration given to gharry horses at woderate or slow work.

The more conmol
Indian cpreals,”
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The following ‘three analyses by Dr. Lesther of bhusa being the straw,
leaves; chaff and pods of pulse crops, show that this description of fodder is
very concentrated and at least equal in feeding value to any inferior d&scripti;m
ofegrain. The objections are the high percentages of woody fibre and of
sand. The woody fibre is necessarily present because the fodder -is obtained
from dead ripe crops and the sand is also necessarily present on account of
the country method of reaping and threshing, Al the pulse crops when
threshed yield fodder which'is held in high esteem by ordinary cultivators’;
that from Bengal gram is used extensively to mix with the bhusa of wheat
and other cereals, and as it imparts a peculiar acid flavonr the mixed bhusa
is relished by all kinds of farm animals.

Ldng (Lathyrus sativus) is & pulse which is harvested whilst the fodder
is quite green and the crop is dried like grass in hay-making for a week or
ten days. The bhusa from the pnlse i3 particularly good and generally is
reserved as food for work cattle at busy seasons. The bhusa fodder from
pulses if procurable at rates charged for ordinary fodder would be very good

value. But the rayats generally reserve such fodder for home use.

| e ké’s:ﬁ‘:z;?;:zﬁ Pes b
Compostion. (G 100 o, ewv nd s e
threshing. pods.
1 1

Water... 622 - 1011 9-88
Albuminoids ... - 14:94 ‘l 4:46 9-94
Soluble Carbo-hydrates.| 5445 ;; 38-84 42-83
Woody Fibre... ... 1435 '{ 2763 29-97
Ash ... . . 1004 | 1894 15-08
Bl wce  wn s 392 } 9-30 575

Below I give apalyses of ordinary dry Indian fodders, cereal straws and dy
grass. The analysis in the fourth column is that of hay made from grass in
flower. It is better than the dead ripe grass of the third colamn, but not so
gogd as the Kaira hay which is made from dead ripe grass and railed in bales
to the Tramway Company in Bombay. (See 2nd column). There is no

Pulso bhusa.

Dry Indian fodders
from the straw of
cereals and grass.
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doubt that some grasses are superior in feeding value whether cut green or
allowed to become dead ripe, and the Kaira grass which is sent to Bombay
is of superior quality. Dried grass as ordinarily obtainable (it cannot be
called hay) has about the same feeding value as wheat and oat straw. Indxan
barley straw seems to be superior to either, and rice straw though everywhere
considered inferior as fodder is not so very much worse than ordinary dried
grass. The inference is that Indian hay or dried grass is very poor stuff. If
the analyses of the samples of jowdri kadbi are examined they will be found
superior as regards feeding value to dried grass, and wheat, barley or oat straw,
and weight for weight ought for the feeding of horses or especially of cattle be
more valuable. Kadbi is extensively used at the Remount Depot at Ahmedna-
gar, and I believe that the results with young horse stock have always been satis-
factory. The analyses given are of average samples of kadbi. It is curious that
the Zadbi of bdjri in Gujaritis considered of fairly good nutritive value, where-
as in the Deccan it is beld in poor esteem. In the former province djri
kadbi is ordinarily given to highly fed milk buffaloes and is readily eaten by
these animals, whereas in the Deccan it is rejected by all animals except such as
are more or less half starved. The variety of bdjr: grown in Gujarat differs from
that grown in the Deccan, and the Gujarit soil being very fertile may possibly
produce fodder of superior class. As regards other cereals in common
caltivation some produce straw which is generally admitted to be of inferior
quality. The straw of maize (Zea mays,) if dead ripe, ndgli (Elusine cora-
cana) zari, (Panicum miliare), sdva (Panicum miliaceam) and kodra (Pas-
palum scrobiculatum) are all of this class. Italian millet or rdla grows very
quickly either in the monsoon or under irrigation, and produces an excellent

quality of straw, but no great outturn.
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The following analyses of certain green fodders require no explanatory

% remarks

Green fodders,
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‘When barley is malted and beer brewed there are two by-products—malt
coombs and brewer’s grains—both aseful as food for animals.

Malt eoombs consist of the dried rootlets and young shoots which are
safted after the sprouted batley is dried as malt. The malt coombs provide a
very good easily digested food for milch cows and sheep. An average sample
would contain

Albuminoids ws 22 per cent.

Heat givers o b4

Brewer's graing isthe spent residue left when wort is extracted from malt.
This food is excellent for milch cows, largely increasing the flow of wilk ; but
the milk is poor. In a fresh state brewer’s grains contains much water. The
average sample would have the following analysis :—

Water ... «.. 70 per cent.
Albuminoids s B »
oil OO S
Carbo-hydrates ... we 129

In India brewer’s grains gets sour very quickly and moulds, and then gets
fiy-blown. They can, however, be desiccated when fresh and if-quite dry will
keep good for months. ’

Reference has already been made to the use of locust or carob beans

as a condiment used to mix with the food of fattening animals. The pods

contain a good deal of sugar and gums of agreeable flavour. Small hard
seeds are imbedded in this,

Mr. Church gives the following as the analysis of locust bean :—
Water ... .. 146

Oil... we 111
Albuminoids e T2

Sugar o 518
Other Carbo-hydrates ... e 161
Fibre ... e 64

Ash e 29
Concentrated food for hard worked cattle wonld be mixed economically
more or less as follows ;(—

-f,;th very concentrated food like ground-nut cake.

.;.th gram or any other pulse, or cotton seed in place of pulse.

—:-th wheat bran, ground barley, ground oats er ground wmaize.

Mait evombe.

Brewer’s grains,

Locust or carob
beals.

Ration of concum-
trated food for hard
worked cattle.
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should be regulated
by market rates for
different foods.

The terms ensilage,
silo, silage explained.

The apcient prac-
tice of preserving
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1 would give with the ration mixed as above or in lieu of a portion of
the ration, a pound of boiled linseed or boiled ¢i! three times a week or
oftener. An alternative ration would be as under :——

3rd fairly concentrated cake like safflower or sesamum.
4th pulse grain, or cotton seed.
} wheat bran, ground barley, groung oats or ground maize.

Either of the above rations should be given with green
grass, dried grass, kadbi or wheat, oat or barley straw, limiting
the concentrated ration, according to the size of the animal and the work
expected. A full allowance of fodder should be given. The actual weights
of concentrated food necessary for different snimals under varying conditions
are dealt with in another chapter. If the bhusa of pulses is available in
part as fodder, the concentrated cake and grain ration should be made
less concentrated.

The particular ingredients of rations may depend more or less on
market prices. The cheapest foods obtainable should be used provided
that the nutrient ratio does not fall below that required by various animals
under particular conditions of feeding. It should also be borne in mind
that the horse and the ox have each a palate, and an occasional change
in the daily ration is relished. An occasional mash for this purpose consist-
ing of boiled barley, linseed, afew boiled carrots or turnips with a full
allowance of salt not only serves as a change, but also exercises a healthful
influence, and similarly carrots or lucerne or guines grass given occasionally
or regularly have also beneficial effects, apart altogether from the feeding
value of such food.

ENSILAGE.

Ensilage is the process of preserving fodder in its green succulent con-
dition. The structure on which the fodder is preserved is called a silo, and
the fodder preserved is called silage.

The process probably owes its origin to an ancient practice of preserving
grain in underground pits against periods of scarcity and likewise to prevent
maranding enemies from obtaining possession of the stored grain. This
‘practice was common in Spain and Egypt in ancient times. In the Deccan
and other parts of India, food grains are pitted in years of plenty ; but the
practice does mot prevail to the same extent as formerly, because the
construction of railways and maccadamized rosds has equalized prices
everywhere. The pit is formed where the subsoil consists of grey
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impervious clay(mdnd). A hole is dug 2 feet square and 6 feet deep, gradually
becoming narrower towards the bottom. This forme a funnel-like entrance
to the pit. When aﬁepth of six feet: is reached the process of scooping out
" the pit or pev commences. Its size is regulated by the quantity of grain to
be stored which may be as much as 15 tons. When the excavation is
complete, bamboo matting is spread on the floor and the grain is poured in.
Several men arrange a thick layer of straw-at the sides of the pev as it is
being filled. When it is completely filled, a big stone is placed on its mouth,
and the funnel-shaped entrance is filled uwp with earth which is well
rammed down. The pev iz filled as scon as the grain is threshed
and before weevils make their appearance. The grain when taken out
after 5, 10 or more years, looks to the eye as good as when it was pitted.
No kind of preserving agent is used and the grain remains free from insects
and other pests. A small quantity of grain by the sides of the pes is,
however, spoilt in colour but is saleable.
a pev has a strong earthy smell and a slightly bitter taste and nowadays
gells at 2 of the highest market rate. It will not keep any time after being
removed from the pit and is therefore sold for immediate consumption.
When the pev is opened, it is left exposed for at least 24 hours; because
owing probably to the presence of carbonic acid gas people have been
suffocated by attempting to remove the grain without its due exposure.

Grain, which has been stored in

An sirtight compartment was at one time considered essential for the
proper preservation of silage. More recently it has: been proved that green
fodder can be successfully ensiled in a stack or beap provided sufficient
pressureis applied to exclude air. Thereis, however, always considerably
more Wastage in a stack silo than in a well constructed masonry silo.

Chemical changes in succulent vegetable matter are induced by access
ofair. If air is absolutely excluded, no change can occur. Under ordi-
nary circomstances, a certain amount of air must find access, and this
causes fermentative changes which are difficult to control. The yprovender
ensiled may undergo different kinds of fermentation, each kind depending
upon the active growth of microbes, the germs of which are abundantly
present in the atmosphere.

Lactic acid fermentation occurs with almost complete exclusion of
air and “sour” ensilage is produced, which keeps well when removed
_from the silo. When air is more or less freely admitted a high degree
of hest is generated which destroys the lactic acid ferment. If the
temperature Tises to 120° to 150° Fah., alcoholic fermentation occurs and
sweet ensilage is produced. It has a sweet agreeable odour somewhat like
that,of good hay, and generally the original green colour of the fodder has
changed to a yellow brown. The alcoholic or * sweet ¥ fermentation can be

The mammer in
which grain is pitted
in the Decean.

Filling the pit.

Pitted grain only
slightly damaged by
storage for many
years but will not
keep when taken out.

There is danger in
entering the peo when
first opened.

An airtight sile is
not necessery 0 pre-
serve silage.

The cause of fer-
mentation in silage,

Lactie acid fermen-
tation.

Alecoholic fermen-
tation,
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36

arrested by applying pressure, which if sufficient will lower the temperature
and arrest all further change. If, however, air gets more or less free access,
acetic fermentation follows the alcoholic fermentation, and the silage becomes
sour. But this description of silage is not technically known as “sour”

silage.

Silage which has undergone aleoholic or acetic fermentation will monld
very quickly when removed from the silo and if exposed to the atmosphere.
Sweet silage is more palatable to domesticated antmals than sour silage; but
during the process of ensilage there has been a greater loss of nutritive
material in the former than in the latter.

The fermentation is a process of oxidation, therefore the loss of sohd
matter falls chiefly upon the carbonaceous matter. In India the atmospheric
heat is so great that it penetrates by copduction almost to the centre of any
silo, however well constructed, and evaporation of moisture results. There-
fore in India silage is not nearly so succulent as in Europe. The
weight of silage as compared with the weight of green fodder from
which it is made, indicates in India a loss of 33 to 45 per cent.
In experiments conducted in England, it has been proved
that under good management with well constructed silos the loss owing
to the process of ensilage has varied from 5 to 15 per cent. and with bad
management considerably more. The loss was found chiefly to be in
digestible fibre, woody fibre and carbo-hydrates. Cl%mre was also a
considerable reduction in albuminoid substances.

When suitable fodder of fine quality is ensiled, the silage has not
in ratio the same feeding value as well made hay from the same description
of herbage.- The cost of making silage is greater than that of making
hay. It may therefore be concluded that where hay can be made . without
any risk of being spoiled by weather, there is no economy in making silage,
except that in cool countries {mot in hot) it provides a succulent food at
seasons when such food is scant. This description of food is particularly
serviceable for milch cattle. Mt silage must be fed with a certain degree of
caution. Sour silage is sometimes credited with the power to give the
milk of eows fed upon it an objectionable taste. It is curious that cattle fed
partly on silage drink much more water than cattle fed on other equally
sucenlent food. This may account for the generally accepted fact that silage-
fed milch cattle freely secrete milk of rather poor quality.

The only sound reason why silage can be economically madein India is
that the grasses come into flower and are at their best during the rains, when
it is impossible to make hay. If grassis cut and ensiled early in the seasen
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a sgoond growth springs up which can be made into good hay during the fair
season. «The %tall coarge grasses which are so common close to river banks,
get so fibrous before the fair season arrives that they make a most inferior

qug.lity of hay, and silage could with undoubted economy be made earlier
in the season. from fodder of this class.

Silos may be above ground, below ground, or partly above and partly
below ground. Very often an ordinary building bas been converted into a
serviceable silo. Specially constructed silos are generally constructed where there
is a considerable surface slope and are partly above and partly beneath the
surface. They can thus be filled with comparative ease and can with equal
ease be emptied. The walls of a silo need only be of moderate thickness,
but should be carefully plastered with cement and be quite smooth.

A silo has a capacity of about 40 cubic feet per ton of silage. Some-
timés the fodder to be ensiled is placed in the silo in its nataral condition,
sometimes it is previously cut into short lengths with a chaff-cutter. Chaffed
fodder, particularly if succulent, bleeds under pressure and loses some of its
nutritive value by draivage. Chaffing is advantageous, however, because the
fodder can be packed easily in the silo and can be removed from it with less
trouble than long silage.

In making sour silage the fodder should be trodden down in the silo
with great care particalarly round the sides. The treading' should be con-
tinuous. The more perfect the treading the less artificial weighting is
required.  For sour silage the weights ought to be put on as soon as the
gilo is filled. The fodder will sink, and the silo may be again opened, filled
and reweighted. 100lbs. per square foot is probably sufficient weight. The
more succalent the fodder the less pressure is required. Close fitting boards
should be placeci over the silage and a super layer of sand or earth one foob
to fifteen inches thick will afford sufficient pressure.

For sweet silage the fodder need not be trampled down in the silo with
the same care, and when the silo is full it may be lefs for two or three days
unweighted until the temperature rises. The silage will sink as it gets hot
and more fodder may be added from time to time. It may takea week or
10 days to complete the filling of the silo. If the temperature is then as high
as it ought to be, the mass may be weighted in the manner described above.
Under the most careful management, a few inches of silage at the top and
round the sides of the silo will mould.

The quality of silage depends upon the quality of the green fodder
from which it is made. The fodder which is used should not be watery snd
‘undérripe or fibrous and overripe. Fodder cut when in foll flower makes
the pest ailage. Any ordinary fodder crop is suitable.

Silos : their con-
struction,

The eapacity of the
silo and method of
filhog it.

Filling for =omr
silage.

Filling for sweet
silage.

Fodder for silage,
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The silo stack possesses the advantages of chespness and the disadvant-
age of causing considerable wastage of the material ensiled. Grass is the
usual fodder ensiled in a stack. It should in India be tied into sheaves in
the field and thus carted to the stack. The sheaves or bundles are casily
handled and can be thrown up on s stack silo of considerable height. The
bundles should be untied on the stack and the stack built up with grassin the
same manner as with hay. The sides and ends should be either kept quite
perpendicular or inclined outward from the base and trimmed as the stack is
built, so that there may be as little waste as possible. The silage should
be trampled down tight as the building proceeds and the stack finished in
three or four days. The silage can be wéighted by building hay or other dry
fodder over it. The stack can be topped in this manner and it may be
thatched if necessary. There is always considerable loss of silage ab the sides
and therefore it is advisable o build large stacks, so that the extent of loss

may be proportionately less.

The temperature of a stack silo cannot easily be controlled. Generally
in a stack silo the lower layers will be seen to be greener than the upper,
whilst the colour gradually gets brown towards the top. The bottom
layers have been converted into green or sour silage. because the pressure
of the super layers has excluded the air. Above sufficient air has found
access to supply oxygen for high temperature fermentation, and sweet silage

is thereby produced.

THE HARVESTING, CURING AND STACKING OF
FODDER CROPS.

The method of converting certain green succulent crops into dry fodder
is called hay-making. When green grass is mown, sun-dried and stored in
sound condition in a stack it has been made into hay. Similarly when
clover, lucerne, oats, &ec. are cut before maturity, cured and stacked, the
produce is called, as the case may be, clover hay, lucerne hay or oat hay.
Jowdri and other sorghums are often cut green and converted into
kadbi. This can hardly be termed hay-making, yet the process is identical.

The sorghums yield the best dry fodder, when cut while in full flower.
The crop has, at this stage, almost acquired its full growth. The leaves and
stalks are sweet and succulent and contain a maximum proportion of
nutritious matter, and a minimum percentage of indigestible material.

The sorghums are reaped with a blant sickle. These crops feed near the
sarface and the plants are easily uprooted, only a few stalks here and there
being cut through. As each handful is cut the roots are beaten 9harply
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with the back of the sickle and freed of the dry earth particles. The stalks
are laid neatly in swathe and should be exposed to the sun for two days.
The crop is then bundled, the stalks which were most exposed occupying the
ceptre of each bundle. The bundles should be carefully stooked, about 10
bundles together. If rain threatens, the sheaves should be turned daily,
so that they may sooner become dry. It takes a week to dry fodder jowdri
sufficiently for safe storage. It will lose about 50 per cent. in weight before
it can safely be stacked. If the bundles are made wmall they will dry the
quicker. This is a necessary precaution only during the monsoon. A Dutch
barn is very valuable for storing half-dried fodder at this season, because
fodder can be stacked in the barn when rain threatens and turned out to dry
thoroughly in fair weather. Exposure to one day’s rain does little harm, but
if the rain comes in intermittent showers all fodders very quickly spoil in
India.

The general method of cutting grass in India is also with a sickle.
Cutting and bundling costs where cooly labour is dear about Rs. 1-8 per 1,000
bundles of hay. The bundles when quite dry generally average about 11b. each.
The best hay is made from grass when in full bloom. Usually in India it is
difficult to cure grass into hay at this stage, because wet weather usually prevails
at the time. Grass is therefore allowed to get almost dead ripe before it is cut
and becomes so dry that it can be tied up into bundles at once and stacked
very soon after it is cat. If it is cut green at an earlier stage, it should be
exposed to the sun for a day before it is bundled, and the grass which was
most exposed to the sun should occupy the centre of each sheaf. If the
sheaves are stooked up for two days more in fine weather the hay will be
sufficiently dried for stacking. The grass should not be allowed to get quite
dry, becanse if a certain amount of moisture is left a slight degree of
fermentation in the stack will resalt. This will be beneficial, in as
much as it gives to the hay an agreeable aromatic odour and a pleas-
ant taste which makes it more palatable to all kinds of stock. 1t
the hay is stackedin too wet a condition, a considerable degree of heat
will be generated at the centre of the stack, whilst near the outsides mildew
or rotting may oceur, and the hay becomes musty.

Tt has been proved in England that when hay is cured with a slight
degree of fermentation in the stack, the loss of weight is nearly all accounted
for by the loss of water. The remaining loss which is trivial is almost
entirely due to loss of woody fibre, digestible fibre and carbo-hydrates. The
changes induced by fermentation, however, will make the carbonaceous sub-
stances left more digestible. Noloss of the albuminoids present in the
grass occurs, but a considerable proportion of the Insoluble albuminoids
besomes more soluble and therefore more easily digestible.
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"There are coarse and fine grasses, and the guality and value of hay
vary-with the kinds of grass from which it is made.

When hay or Zadbi is stacked, the rick should be built on a
raised bottom of stomes, dry brushwood or dry inferior fodder. As
the stack is built, 1t is imperative that the middle of the stack should be
kept considerably higher than the walls and be well trampled. If this is
neglected the centre of the stack sinks during the process of settling, so
that each sheaf occupies an inclined position, and the but end
of each at the outside of the stack occupies a higher elevation than
the remainder of the sheaf ; consequently when rain falls it will
be conducted to the centre oft the stack insteal of dropping
to the ground at once. There is less risk of rain entering a hay stack if the
walls are inclined slightly outwards. If built in this way the stack will "be
longer and wider at the eaves than at the ground. Amnother precaution is to
have the slopes of the top as steep as possible. A well built stack cannot
be damaged to any extent by rain even though it is not thatched, whilst a
badly built stack is certain to suffer even though well thatched. A stack
should be thatched as soon as it has quite settled.

In stacking fodder jowdri, or any of the larger millets and sorghums the
largest and longest bundles should be used to make the body of the rick and
short bundles or better still hay should be used to head it out properly.

Mowing machines and rakes have recently been introduced into India
and can where cooly labour is scarce and dear be economically used for
hay-making on cleared grass-land. They can be used on rough ground if
cleared of jungle growth and hidden obstacles. Large trees if growing
sparsely will not interfere in any great degree with the working of a mow-
ing machine. The mower and rake together cost Re. 600. The great
advantage in using these implements is that hay-making can be completed
mnch more expeditiously then by hand labour at a season, when such la~
bour can be fully employed otherwise. The grass can moreover be cut when
comparatively green, and there may be a saving in cost of hay-making. Both
mower and rake can be worked by bullock power, with the draught arranged
for neck yoke in the ordinary country way. The mower requires a pair of strong
grick moving bullocks. In a day of 10 hours 2 pairs in relays will be required.
A small pair of bullocks works the rake. One mower can cut on ordinary
Indian grass-land 8 acres in 10 hours. One rake working 6 hours per day
will gather the grass cut by one mower as quickly as it dries. The mower
will cut at least 200 acres in s season, and last certainly for 5 years. Farm
labourers of ordinary intelligence can manage the mower. An ordinary My
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kuran in an average year will yield 1,200 Ibs. of dry grass per Serey andathe 1, oot
cost ofrcutting 200 acres will be as under :—

Interest and replacement (say per snnum) ... Rs. 150 O
3 pairs of bullocks for 25 days axw %5 37 8
4 men for 25 days ... s W 25 0
Qil and repairs e 20 0
Cost of catting hay on 200 acres ... » 232 8

Weight of hay 200 x 1,200 = 240,000 lbs The cost of cutting
is therefore Ans. 15 per 1,000 lbs. as agamst Rs. 1-8 per 1,000
lbs. by manual labour. In the remote grass-lands of Northern
Gujardt grass-cutting and bundling in average years only cost
Re. 1 per 1,300 bundles.

The mower cubs the grass and leaves itin swathe. When dry the hay  The ecomomy of
is collected into “ wind rows” by the rake. Thence it is carted to the stack, uaing:a hay press
or if there is risk of rain built up into hay * cocks” in the field and should
remain thus until the weather clears. The hay is, however, loose and more
difficult to stack than hay tied neatly into bundles. This objection is, how-
ever, overcome if a hay press is used. A good hay press for manual power
costs about Rs. 800. It will bale the hay so that it can easily be transported,
and cartage or railway freight is thereby considerably lessened. There is
small risk by fire if hay is baled, moreover, it occupies far less space ina
barn than loose hay. :

MANAGEMENT OF BROOD MARES AND FOALS
IN INDIA.

The produee from a mare by & stallion is called a colt or filly foal sccord-  Names of horse
ing to sex. We speak of yearling, two year. old, three year old, colts stock &t different
or fillies aceording to age. Foals are generally classed as foals until 12 e
months old. Yearlings range between 12 and 24 months in age and so on.

A colt becomes & gelding when castrated. The operation should generally
be performed when a colt is o yearling. A filly becomes a mare when of

breedable age, or when she has produced a fosl.

In India 2 colt may be used as a stallion when four years old, Aee whm bred
A filly should not be bred from until 8} years old, but if well grown S
and in good condition will generally come into “heat” earlier but
sheuld not be then covered in India. The space of time between
periods of mstrum varies from 16 to 22 days. If & mare has produced
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Bétram aod indi- 8 foal she will be in heat 9 to 11 days after foaling. If covered at

eations of heat.

Covering the mare.

Gestation.

Number of mares
per stallion.

this time she is far more likely to prove pregnant than at any subsequent
period of sstrum. In the case of old mares it is usually easy to determine
when they are in heat. A viscid discharge is passed at short intervals from
the vagina ; the animal is excitable, and inclined to playfully kick whilst being
groomed in the stable, or whilst at work in harness, and in the presence of
a stallion does not object to his attentions. In the case of 2 young mare
these signs are sometimes not so apparent, and a period of ®strum may pass
wnnoticed. Therefore when a mare has once been covered, especially a young
mare, it is well to determine whether she is probably pregnant by bringing
her to the stallion from 16 days to three weeks afterwards and subsequently
when periods of sstrum may probably be expected. The mare and stallion,
when the former js being “tried ”, should be on opposite sides of a strong
wooden barred gate or a rail fence which should be & closely barred structure
about 4} feet high and 20 feet long and so strong that the mare cannot pos-
sibly hurt the stallion. If the mare is not in heat she will show hostile
feelings by screaming and kicking viciously st the stallion. The fencg or
gate will prevent any injury. If in heat the stallion will be very attentive,
biting and *teasing ’ the mare in a playful manner. The mare will gradually
become quiet and wurinate in driblets passing at the same time the viscid
discharge referred to. When this is observed she should be hobbled to
prevent her kicking and then covered. A mare generally remains in heat
for several days (about 3 and 4) andis most likely to prove pregnant if
covered when going off heat. During any particular period of estrum she
should only be once covered. A six year old or older stallion is generally
a surer stock getter than stallions of younger age. Stallions from 10 to 15
years of age, if vigorous and in good health, are usually very sure. It is
usual to throw a bucket of cold water over the quarters and loins of a mare
immediately after being covered, and afterwards she ought to be keptin a
quiet place away from other horses for 24 hours. It is a bad plan, although
a common practice, to give the mare violent trotting exercise immediately
after being covered.

The period of gestation varies from 320 to 350 days. In young mares the
period is less than old mares. The average periodisabout 11 calendar months.
A mare rarely produces twins. When twins are born both generally die,
and one almost invariably. Mares in India foal at all seasons. Many mares,
however, come into heat when the monsoon rains have produced good grass
aitl probably a large proportion of country-bred stock are foaled in
May, June and July. The age of a country-bred dates from the 1st of
May. Government stallions are allowed to cover 50 mares in one year.
Stallions in Europe generally cover 80 or 100.mares in one season, and
often more ; and country-bred stallions in India if well cared for and liber-
ally fed, can successfully cover an equal number.
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The pregnant mare should not be kept in high condition; thriving
conditfon is necessary, then the mare is likely to produce a vigorous healthy
big fosl, and probably will milk well. A fat mare generally produces a small,
fiosl and also gives & poor yield of milk. If the mare is well fed
and otherwise well cared for during the early period of pregnancy (say,
for five months) she may be put during that time to ordinary, slow,
hard work. Afterwards she must be worked with some caution. Light
work up to the day she foals is beneficial. Ample exercise in-.any case
should be given, either by natural liberty in a grass run or otherwise.
As the time of parturition approaches the mare should be put at
night in a roomy, well lLittered loose box or yard, or, if the weather
is dry, into a small pasture securely enclosed with posts and rail fencing. A
small loose box is dangerous, because a mare in the act of foaling may lie
down close to the walls. The labour pains are very powerful and the foal
ds expelled with grest force and may be hurt or killed if forced against the
wall or partition of a small loose box. Accidents of this sort are common
evett if the mare is watched. . The labour pains come on suddenly, and a mare

is seldom seen in the act of foaling.

The risks which attend parturition in the mare are greater than in other
farm animals. If¢there is a false presentation or other mishap inflalma-
tion is much more easily set up in the mare than in the cow or sheep and
inflammation of this sort in the mare is daxigerous or risky. Under certain
circumstances mares are liable to abort, particularly through injury, poor
condition, fright or by exposure to great fatigue and severe weather. In
such cases retention of the placenta is certain to cause serious inflammation,
and skilled veterinary assistance should be sought at once.

The near approach of parturition is more distinguishable in the
mare by the appearance of the udder than in any other farm animal. It
becomes, of course, enlarged. A wax-like sticky substance begins to exude
from the teats several days before foaling. When this substance becomes
white and milk-like the foal may be expected in less than 30 hours.

Cases of protracted parturition are rare and require skilled assistance..

The dict of a mare approaching parturition should be regulated. Hard
heating concentrated food should not be given. Boiled barley, bran,
crushed linsced (half a Ib. of the latter, not more, per day) are much
better as o concentrated ration for 10 days before foaling, than gram, oats,
maize, &e. A liberal allowance of green grass, lucerne and sweet frash
bay should be given with the concentrated food. A mare exhausted by
parturition should have stimmulants—linseed, oat mesal, or rice gruel with
ab:mt 3 ozs. of brandy or whisky would be a good stimulant.  If the after-
birth does not come away at once or soon, and if the mare strains, veteri-
nery assistance should be got at once.

Treatment durikg
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The foal may need attention almost as soon as it is born, espeeially
in the case of young mares. Old mares should be left as muchas possible
alope. It is necessary, of coufse, to examine the foal after birth to prevent
any mishap. The foal may come enveloped in a membrancous coverin
which in the act of foaling is usually rent asunder, the umbilical cord
snapping at the same time, but if the membraneous covering envelopes the
head and nostrils after birth, the foal may be suffocated, the remedy 15
obvious. I the umbilical cord snaps too near the navel bleeding may
ensue. It is always well to examine the umbilical cord and tie it
tighttf with a ligature about an inch from the navel and cut away
any longer length if necessary. Weak foals are often born with
obstructed breathing and timely efforts must be made to revive them.
Respiration mey be induced by breathing herd in the nostrils after
spunging the face and nostrils with cold water. Also by striking the
sides of the chest smartly with a cloth and by rubbing the bod;'.
The foal is generally unable to get on its legs and balance itself for several
hours after birth, meantime the mare licksitdry. This has an invigorating
effect upon the foal. Young mares are so fond of their offspring, thas
in their eagerness, they may trample on the foal and hurt it. They are
less likely, however, to do so if left alone. If the mare licks the foal all is
generally well. If she does not, she may be induced to do%o, by sprinkling
salt or flour or any other substance which the mare particularly likes on
the sticky matter which covers the foal at birth. A foal when it once
gets on its legs, instinctly finds the udder and sucks. . The foal may
require assistance if itis a weakling or if the mare refuses to let it suckle,
as is the case sometimes with young nervous mares,

The foal for the first few days is sometimes not able to take
all the milk. Generally the milk escapes freely of its own accord or
naturally from the udder of the mare, but if this is not the case,
and if the udder gets hard (mares in high condition are specially
liable to this) then the milk should be drawn away at least twicea day
and the udder thoroughly fomented and thoroughly dried \with a cloth
after fomentation, The food should be of a slightly laxative character and
limited in quantity.

Foals gre not so robust as calves and need much more attention, Bx-

-posure to cold or wet weather during the first few days is often fatal.

Thfay are hardier afterwards. Exposure generally causes diarrhcea and this
unless checked as soon as possible is almost certain to prove fatal. Rice
water and one or two drachms of laudanum after each motion is suitable
medicine. A foal is generally reared for two months or more almost et~
tirely on the mare’s milk. When six weeks or two months old the fogl
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begins to take other food, generally beginning to nibble at the food given
to the mare and slong with her. It is, perhaps, best to keep mareand fonlin
a roomy loose box or sheltering yard for a week or ten days, after foaling,
and subsequently both should run together at pasture, shelter being afford-
ed in wet or bad weather. Good grass gives all the nourishment
that a mare and oal needs, The mare may necessarily have to do light

ork before the foal is weaned. 1If the foal accompanies the mare at work

will be more or less in the way, and therefore a nuisance ; moreover, it
probably will be liable to accidents. It should therefore be separated from
the mare and shui in a secure place. It will make every effort to
follow the mare and may hurt itself by those efforts unless put in a secure
place. The mare also when first separated gets very excited and usnally
perspires freely. The mitlk in a full udder becomes tainted with sweat and
heated, and is bad for the foal. Such milk may cause inflammation of the
bowels. The udder should therefore be partly emptied by hand before the
foal is allowed to suckle. When the mare is first put to work, the foal should
suckle four times a day and be with the mare over night, The mare
when worked should have a liberal quantity of food of a soft laxa-
tive character, but the work must be light or fairly so at first.

The foal is generally weaned when five or six months old. Pre-
vionsly it naturally has learned to eat such concentrated food as was
given to the mare. The foal before weaning time should be trained to eat
ground oats, parched barley, crushed gram and bran, or such other suitable
concentrated food as the owner can conveniently give. Those foods named
are the best ; wlso guinea grass, lucerne or other green food. The weaning
time is a critical period and the foal, if not properly attended to, may get
a check in growth, which will not soon be recovered. For some weeks
Before weaning the foal should be kept away from the mare for compara-
tively long periods daily, and during the period of weaning it should have
access to the mare only twice in 24 hours and should not be allowed to
snekle sll the milk at either time. This practice should be continued for a

week or 10 days ; then the foal may be completely separated. Subsequently -

the mare should be hand milked as often as the udder gets quite
distended. It will usually be sufficient to milk the mare every second day for
a week snd at longer intervals afterwards, but on no oceasion should the
udder be thoroughly emptied. If the mare is a good milker, it may, during

the weaning period, be necessary to give a light purgative, This tends, o'

stop milk secretion. Moderate work, food of a dry description, and a re-
stricted allowance of drinking water have similar tendencies. The foal ought
to be out of sight and hearing of the mare, whilst being weaned. Iis
%ood should be liberal but not excessive, and no more should be given

‘Weaniog,



Grazing and con-
centrated food.

Preparing chaffed
fodder. Method of

feeding.

46

ut & time than is greedily eaten. It should be of an easily digested
" nutritious character. Good fresh hay with guines grass or lucerne should
be given in small quantities repeatedly and a concentrated ration in three
meals consisting of

. 2 Ibs. crushed osts.
per day. 1 lb. crushed gram. ;
} b, crushed linseed or crushed®oil-cake.

or

2 lbs. parched erushed barley.
per day 1. boiled  kulthi. ‘
11b. boiled linseed or boiled til (sesamum)

THE REARING AND -MANAGEMENT OF YOUNG
HORSE STOCK IN INDIA.

Tf two or more foals are weaned together, they may, after a few days, be
turned into a well fenced grass rum, and if there is & shed for shelter n
rough weather and big trees for shade in hot weather, they may remain in the
pasture day and night at all seasons. In India, as long as grass is fairly
abundant and good, young horse stock will not require much auxiliary
concentrated food. The concentrated ration should be increased as the colt
grows, and when 2 year old should be 4 or 5 lbs. per day. A two year old,
becanse he should grow quickly, needs as large a ration as an older animal.
Linseed cake or sesamum cake in moderate quantity are excellent additions’
to the ordinary grain ration. The following would be a godd ration for 2,
3 or 4 year olds :—

2 lbs. boiled kulthi.

tleenéixlls 2 lbs. bran Added to the

e w d or leulthi whilst
morning nC-§ | 9 jhs, parched crushed barley. hot.

evenmg. 1 1b. oil-cake broken in pieces 1" or less in diameter.

All horses need salt. Rock salt is best. A hole should be bored through
each lump. By means of a string the lump can be suspended to the branch
of atree or in any other convenient way. Lumps thus suspended will be
licked several times a day without any waste by each of the young stock.

During the early Tains when the grass is watery and innutritious, the
cqueentrated food can, with every advantage, be mixed with an equal weight
of chaffed dry fodder either good, fresh hay or jowdr: kadbi of good
quality. When grass begins to fail extra dry fodder must be given, In order
to economize, it as much as possible it may be chaffed. Mixed chaff
consisting of the bhusa of pulse crops, of chaffed jowdr kadbi, wheat
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straw, hay and green luceme or guinea grass is very suitable, and
when there-is no grazing should be given three times a day, 5 Ibs. at
each time with 2 or 3 lbe. of hay at night.  This practice is
successfully followed at the Remount rearing depdt at Ahmednagar. The
chaffed feed should be given in strong wooden wide troughs, raised at the
bottom 2} feet from the ground ; the hay in a net with three inch mesh
stretched like a hammock between two trees and hung about 5 feet clear of
the ground. The young stock can easily reach the fodder in such nets, draw
it through the meshes and none is wasted. This plan is adopted at Abmed-

nagar. The fodder and concentrated ration referred to will keep 2, 3 and
4 year old horse stock in excellent condition.

It is customary in India to get a colt into good condition by giving
ghee, gul and sometimes milk. The two former cannot help mauscalar
development, They only help to fatten, and give an attractive appearance.
Cows or buffaloes’ milk is suitable for young stock if fresh and untainted,
but equally nutritious food can be given at much less cost. Young stock if
partly fed on ghee (clarified butter) and gul (crude sugar) invariably go backin

condition when put on more substantial and more suitable food, and take
Some time to recover.

Young stock when changing their teeth may require special treatment
and, if possible, should get soft easily digestible food. They must have
free access to pure drinking water at all times, The grazing ground for
young horses should be shaded with well grown trees that afford good
shade during the hot hours of the day. The soil should be of such a
character that it does not reaciily puddle during wet weather. An undu-
lating, even a broken, surface is preferable to land which is nearly level.
Freedom and exercise is indispensible.  Fillies in India are by native owners
usually allowed more freedom than colts andin consequence have straighter
Ymbs and are usually better grown and more shapely. Colts, if castrated
s yearlings, can run at pasture with fillies, whereas, if left uneastrated must
necessarily be kept more or less in confinement. If tied up by head
snd heels as is the common practice in Indis, they cannot possibly
grow into shapely animals with straight sound limbs,

A1l young horse stock should be early broken to lead in a halter. This
is easily taught by gentle, firm handling. A bridle and bit should not be used
until the colt is being broken to work. He should be early tanght to stahd
quietly tied up. When first tied up a stout hemp rope should be fastengd
rather tightly round the neck in such a manner that the noose does not run
tight. The free end of the rope should be tied rather short*to something
that neither will give nor break. He will probably try once or oftener to break

Native methods of
feeding colts not re-
commended,

The necessity of a
good grass run and
freedom for young
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away, butif the rope is sufficiently strong and tied securely he cannot possibly

doso. He will soon understand that the inteation is to tie Mim' up, snd
will likewise learn that it is useless to try to break away.

If a coli is injured particularly about the legs, his commercial valae
msy be very comsiderably lowered. All young horses sre playful and
mischievous, and the careful breeder should see that risks of injury from
preventable causes are as far as possible avoided. The fences should be of
a kind which are secure but are not likely to cause hurt, Wire fences are
dangerous ; more especially if the wire is barbed. Any strongly constructed
wooden fence is generally safe and is improved if strengthened by a live hedge.
Inga dulcis makes & good hedge. It needs no irrigation after the second year.
The careful breeder will remove from the pasture anything that is likely
to cause injury in any way. Young horse stock rarely do well in the same
pasture as other farm animals, particularly if the pasture is of small extent.
Sheep are more objectionable than cattle.

Ordinary ailments should be watehed for. Loss of condition, a staring coat
and other signs of ill health will at once catch the eye of an experienced
breeder. The skin requires no such attention as is required for horses af
work. Skin diseases and skin parasites must be watched for and, if discovered,
remedies should be applied without any delay. Young horses are subject to
worms, and 2 colt so affected cannot possibly thrive. Rewedies are, of eourse,
necessary. Colds and strangles are common and young stock suffering from
these ailments should at once be segregated, kept in warm shelter and put
under treatment. The feet of young horses, particularly if the soil of the
pasture is deep and Soft, may require occasional attention. Overgrown hool
should be cut away. This must be done with caution, The feet of young
horses cannot well: be too big if they do not get out of shape.

MANAGEMENT OF DAIRY CATTLE AND YOUNG
STOCK IN INDIA,

The constitutions of milch kine at time of parturition are delicate.
Indian cows and buffaloes, although in & sense hardier than other milk
breeds, are no exception to the general rule. Special care should at this
time be exercised in providing suitable food and -other comforts. 1If a cow
or buffalo gives birth either during the monsoon or in the cold season, the
animal must be protected from inclemency of weather. Experlenced breeders
will provide comfortable shelter during the wet days of the rainy searon or
the chill nights of the cold weather. A cool shady place will also be found
for & newly calved cow in the hot season. A recently calved cow should not ’
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be turned out to pasture in the blazing. sun andxhigh-day temperature of
March,- Ap#il and May, This practice must be deprecated even in the
cooler parts of India. During the time a pregnant milch animal is «dry ”
which unfortunately (especially as regards the buffalo) is rather a lengthy
period, the cow should be kept in good, but not high, condition. A good
pastare, well supplied with pure drinking water and shady trees, will ordina-
rily maintain in-calf cows in good condition. But when the natural
pasturage fails, supplementary food of nutritive quality must be given. A
full yield of milk during the next period of lactation need not be expected
if the precaution referred to has been neglected. Beyond this a fairly
liberal allowance of concentrated food must be allowed for at least six weeks
just before calving.

There is a very great variety of foods suitable and available for
Indian milk cows. In the Deccan, kadbi (straw of jowdri, Sorghum
vulgare) or hay of fair nutritive value, are the usual dry fodders ;
whilst various oil-cakes, cotton seed, dd! chuni (husk of Cajanus indicus)
and wheat bran are the more common concentrated foods. Sesamum cake
is perhaps the best procurable oil-cake. Khurdsni or niger-seed cake,
though rather objectionable in appearance, is considered a safe and nutritive
foud. Safflower or kusumbi cake, although rather indigestible owing to the
presence of a considerable percentage of fibrous husk, has an advantage over
other cakes, in that it can be bought at a season when it is cheap and’
thereafter safely stored. It neither moulds nor turns rancid on keeping.
Qattle have to get accustomed to if, however, before they eat it greedily.
.Fonr to six Ibs. per day of equal weights of oil-cake and bran, in addition
to a fair allowance of dry fodder for the six weeks before calving, will keep
a dry buffalo thriving. Less will suffice for a cow. A fortnight before
calving, the quantity of concentrated food may, with advantage, be increased
to 8 lbs. per day. The object is to supply the pregnant animal with
concentrated food of a character which will not only exercise a slight
laxative effect but will also improve the condition, so that free lactation
i]nay be ex[;ected soon after parturition. If in good condition, a full yield
of milk forced by extra feeding will not debilitate the animal as would be
the case if lean, when due to calve. For a week after calving, the feeding
of the cow should receive close attention. The food should be of a laxative
character and should mot be too rich.  Cotton seed, oil-cake and chunt
(busk of Cajanus indicus) should be at this time eschewed. There is no
better food for a newly calved buffalo cow than a mash consisting of boiled
bdjri (Pennisetum typhoideum) to which has been ad‘ded an equivalent
weight of bran whilst the cooked bdjrr was still hot. Five pounds each of
&djri and bran will, with the ordinary allowance of dry fodder, provide
gefficient ration for a day. Two ozs. of salt added to the mash will make it
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all the more palatable. Gfod fresh green hay isat this tume preferable ta

kadbi (straw of jowdri, Sorghum vulgare) and if a limited sllowance of
green fodder, say, 15 lba. per day, can be given, the ration will be improved,
Thus the ration fora day of a newly calved buffala would consist pf—

‘8 to 12 1bs. of good hay.

15 lbs. of green gress or other green fodder.

5 Ibs. bran

5 lbs. bdjri (Pennisetum typhoideumj } as a hot mash,
2 oz. salt

A cow should receive about $rds of this ration.

Immediately after calving, a hot drink made up ofa thin grueljor
kdnfi of ground bdyri and bran with a good handful of salt tends to cause
the after-birth to come away quickly.

In Europe, deep milking cows are liable to milk fever which is
most prevalent among heavy mwilking cows producing their 2nd or
3rd celf. As a preventive, should there be any risk of milk fever,
the cow is drenched with linseed oil and epsom salts repeatedly during the
week before calving. The practice, which does not seem to be necessary with
Indian cattle, simply because they are generally poor milkers, is effective,
because the laxative medicine keeps the bowels open snd prevents any undue
secretion ,of milk,

Under the most favourable conditions an Indian cow or buffalo
will not yield the full quantity of milk for a week or 10 days after
giving birth, Then the full yield may be expected and ordinary food may
be given. A buffalo in full yield requires to be specially well fed. I do not
think, however, that any quantity beyond 18 lbs. per day of concentrated
food will increase the milk yield appreciably. A moderate sized buffalo
giving over 30 lbs. of milk per day (a quantity sufficient to make 3 Ibs, of
butter) need not get a larger ration. Any extra quantity of food would be
wasted. A large framed Jafferabad buffalo requires a larger ration than the
smaller sized Surat buffalo ; and moreover the former in the Decean are less
profitable, because they require a greater quantity of concentrated food and
fodder to produce a given quantity of milk. Similarly a Gir cow, becanse
usually of large size, requires to be more liberally fed than the smaller sized
Agen. The latter I have found to give an equal yield of milk to larger
breeds om much less food. Tt is clear that no hard and fast lines can be laid
down regarding the feeding of cows and buffaloes in milk. An experienced
atock owner will very soon determine the guantity of food that cen adves-
tageously be given to any one of his cows or buffaloes. With good mansge-
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ment either & good cow or a good buffalo will, in India, milk up %o the full
capacity for four or five months after calving, and during this period there
should be little or no change in the daily ration. A milch animal has a
palate, however, and occasional variety in the food is often desirable, If
milk cows are fed from month to month with precisely the same food they
sooner or later may reject it altogether or eat it with less greed and relish.
An oceasional change in the ration is, therefore, expedient. For this purpose
ddl chuni (husk of Cajenus indicus) if not regularly given, can with advant-
age be substituted twice a week for part of the other food and occasionally
crushed linseed § Ib. per animal, per day, may be similarly given.

A milk register will, if carefully kept, show at once when the milk yield
begins to diminish. A daily record of the milk yield of each ammal furnishes
ugeful data. A glance at the figures will show when there has been any
irregalarity or disturbing cause to re-act on the milk yield. Moveover, if
carefully kept, it is a true guide as to the value of different animals.
One cow may milk well to begin with but the yield may rapidly diminish. An-
other cow may yield steadily for a long time and be much the more valuable
and profitable animal of the two, although producing at no time an abnormally
high yield, The milk register will also indicate whether the management of
the cows has been good and, moreover, furnish date which will enable the
farmer to discard one cow whilst he retains another becanse the latter has
been proved to be the more profitable.

When the period of lactation has somewhat advanced and there is evi-
dence of a lessening milk yield, the ration should also be diminished. It
may be necessary to change the food at least once a month. The change
will be regulated to some extent by the size and condition of the animal, but
the main consideration is how much milk did the cow give during the previous
month. An average buffalo glvmg 18 Ibs. of milk per day and sackling her
calf should have the ration noted below, I have found it both good and
liberal :—

Qccasional  varis-
tion in ration recowm-
mended,

The itk register.

The feeding daring
the wore advanced
periods of lactation.

Ibs. per day.
Green fodder wor ¥ g e 10t0 15 } Cheaffed together if -
Dry fodder... von - o 1010 15 possible,
Cotton seed o wE e 3
Bran e e . o 3
Sesamum oil-cake ... e 3
Chuné (husk of Cajanus indieus) ... 2

Salt... e e e lto 20z

The cotton seed, chuni (husk of Cajanus indiens) and brean with sslt
.adqd should be moistesed. The oll-eake, broken into pieces, at most an inch
in diameter, may be placed oo the mpof the moistened mass but not mixed

Feeding.
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through it.. The concentrated food should be given in two meals and at
milking times. This is perhaps & bad practice which, however, cannot well be
avoided. Indian buffaloes and cows have been so aceustomed to get their con-
centrated food whilst being*milked that without it they refuse to let the milk

down. The enjoyment of eating doubtless induces a placidity of dlsposmon at
the time which permits the ga»li (wilkman) to milk rapidly and extrasct more
milk than he otherwise would, especially from those animals which are unusuaily
Irritable and fractious. Two-fifths of the mized dry and green fodder
should be given in the forencon from 10 to 11 o ’clock ; three-fifths in the
evening about 6 or 7 o'clock, .., some time after the second milking.

The cows should be milked at regular stated hours, and there should be
no deviation therefrom under any circumstances: 6 aar. and 5 P are
suitable hours. The concentrated food is usually given in two equal mesls
at these times. The cows should have free access to pure water three

times a day. Buffaloes should be bathed or washed at least once a aay,

During the period that good grazing is available the dry fodder may be
rednced to 6 to 8 Ibs. given at night and the concentrated food reduced’
by one-third. A large buffalo may be allowed up to 40 Ibs, per day of
green food, and 6 or81bs. of hay in addition, together with the concentrated
food ration already noted. Usually 15 or 201bs. of green fodder per day
is all that can be allowed.

Drinking water or succulent food given immediately before the animal is.
milked is believed by the gasli (milkman) to increase the yield of milk.
The quality necessarily must be lowered in a corresponding degree. A
native will, when he sells a buffalo guaranteeing a certain milk yield, invari-
ably allow the animal to drink freely before proceeding to milk. It is
possible that the milk yield may be affected in this way, for succulent food
undoubtedly lowers the percentage of total splids in milk by making it more
watery. In 1892, at the Poona Government Farm, during the hot season
10 Ibs. buffalo milk on an average yielded a 1b. of butter, whilst during the’
following rains when a good deal of the food was succulent, the average was
1 1b. butter from 12 lbs. milk. Daring 1893 it was found possible to feed
during the whole Year a limited quantity of green fodder, and the difference
previously marked was not so noticeable although still appreciable. The
actual figures were : during February, Maréh} April and May, the average
quantity of milk required to prodace 1 Ib. of butter was 11 lbs. 7 oz.; simi-
larfy for June, July and August, the average weight was 12 lbs. 8 oz.

The quality of the milk is in othier respects influenced’ by food. Thus
cream from milk of buffaloes, largely fed on cil-cake, will chumn into greasy
butter even if the temperature of the cream in the churn is lowered artifiislly
to the most favourablé point. Cotton seed tends to produce fine firm - butter,
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and the cream can be chuined at a comparatively” high temperature, The

cream from cows fed largely on chunj (husk of Cajanus indicus) gives butter
which has a nice flavour and a better colour than usual.

When green fodder is given in fair quantity cotton seed and chuni
[husk of Cajanus indicus) can be fed to any reasonable extent. If otherwise,
the allowance of each should not exeeed 4 lbs. per day. Lucerne is not a
good fodder for milk cattle in any quantity beyond 10 lbs. per day. Jowdri
(Sorghum vulgare) should be well in flower before it is cut as green fodder,
otherwise like lucerne it has a tendency to cause tympanites,

It is quite possible to over-do the feeding of milch cattle. A eow in
milk should not be in high condition. An animal in very high c¢ondition will
give very little milk, and this probably accounts for & common practice with

gavks (willkkmen), viz., to give a less quantity of food ta fat animals so that
the milk yitld may increase.

Indian cows and buffaloes are so excitable and irritable that & very
trivial circumstance often affects the milk yield. Its secretion is influenced
to a very great extent by good management. If the calf dies, the milk
yield may be diminished permanently. There is an Indian proverb, the English
rendering of which is * soil without manure is like a cow without her calf,”
Any sudden change in the food, a short journey by road or rail, a strange
milker, a cold or wet day, sny irregularity in feeding and especially any
irregularity in wilking at once re-act on the milk yield. Indian cows and
more eépecially buffaloes get attached often in a striking manner to the man
that feeds and milks them, also to the companion animals occupying the
adjoining stalls ; at pusture they clique together in a curious way, and it will
be easily understood that any disturbance of these friendly relations will have
a distinetly unfavourable effect on milk secretion. Aden and Sind cattle are
different. They have docile texapers and their milk yleld is not easily affected
by any irregularity. Moreover, their calves can be weaned and hand-fed, whilst
it is imperative that the calves of most Indian breeds should suckle. At any
rate such is the case unless the practice is begun when the cow has her
first calf, The maternal instincts are very strong and neither cows nor
buffaloes will yield their milk unless the calf is suckling or is tied close
by. When the calf dies it is common to stuff the skin and make a dummy
calf which answers the purpose admirably. ~ Where milk is dear it does
not pay to rear calves, especially bull buffalo calves, and in many instances
buffalo calves are quietly knocked on the head and the dummy substituted.
Whether it is intended that the calf should suckle or be raised by. hand
it should be left with the mother until it is licked dry and clean. This
hag a salutary effect.on the cow as well as on the calf. The viscous slimy
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matter which covers the calf has a beneficial laxative effect on the cow.
When removed from the cow the calf should be kept out of sight and out
of hearing.

The most noticesble signs of approaching parturition are :—

(1) Full distention of the udder.
(2) Loosening and enlargement of the external portions of

the vagina,
(3) Relaxation of the pelvic ligaments.

(4) Restlessness a few hours before calving. The cow- rises and
Hes down frequently im her stall and whisks her tail as if in pain.

(5) Labour pains and the water bag. The membranes of
the latter when broken allow a slimy fluid to escape which lubricates
the passage and facilitates the expulsion of the calf.

The cow, when nearly due to calf, should, when not grazing, oceupy
a roomy stall in a comfortable part of the byre. The stall should have a dry
floor and if possible should be littered with dry litter. This obviates
the risk of an inflamed udder. If the udder appears swollen and feels
hard, the milk should be drawn once a day even before calving. In
normal parturition the calf presents itself in the pelvie passage with
the head resting on the forelegs. The cow generally requires no assistance,
and none should be offered unless labour is protracted. The owner should,
however. satisfy himself early that the presentation of the calf is right.
Assistance is sometimes necessary, specially with a heifer having her first
calf. When given, the hands and arm of the operator should be clean and
well rubbed with carbolic liniment. Assistance is most effective when the
cow lies on her side and the calf's legs are pulled slightly downwards towards
the hocks of the cow. The operator should only assist each labour pain
and shonld not pull at any other time, The after-birth should come away
at once or in the course of a few hours. If labour is protracted owing to 2
false presentation or from any other cause, or if the after-birth is retained,
then if the stock owner has no technical knowledge as to treatment, the
assistance of the mnearest qualified veterinary officer should Dbé¢ obtained
withont any delay.

The milk of a cow or a buffalo immediately after ealving is of a peéuliar
hature. It is called “ beestings” and its function appears to be to clear
the intestines of any accumulated matter which of course should at once be
excreted. There is mo risk of costiveness provided the calf is allowed to
drink a fair quantity of the first milk. Ordinarily in India the calf is starved,
1t is allowed to suckle until the cow lets the milk down. The moment wilk
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fills the teats the calf is tied up near the head of the mother dnd all the
milk which the gasli (milkman) can extract is taken. The calf ia then
untied and sucks all it can sfterwards. Tt is impossible that 1t can get more
than 2 lbs., per day. I, however, gets the richest part of the milk. Al
that it usually gets is barely sufficient to support existence. The difference
in Butter fat between the first and last milk drawn from a buffalo is shown
by the following figures, the actual results of a test at the Poona Govern-~
ment Farm :—

Percentage of butter fat in the first ser drawn 4-0,
Do. do. last do. 10-1.

Average percentage of buttéer fat in the whole milk of the buffalo 6-98.

If reared by hand, Indian calves which are generally small can be kept
in fairly thriving condition on 4 lbs. of whole milk per day given at two
meals. This if continued for 4 or 6 weeks will bring the calf to a time
when it can be fed on other food. The whole milk can be Teplaced by
separated milk, but every cow-owner canmot procure separated milk and
on account of the heat in India there is ho such thing as sweet skim milk.
The young calf will soon learn te eat a little chuni (husk of Cajanus indicus)
and bran, also a little good hay or green grass. A handful of mixed chuni
and bran (about } Ib. per day) in two meals is all that is required at first.
The quantity may gradually be increased until, when 8 months old, 1} Ibs.
pet day should be allowed. On the ordinary milk ration of Tudian calves,
large framed English calves would literally starve. When & calf is raised
by hand it has to be taught to drink. Its instinct is to suckle and this is
taken advanfage of in giving the first lesson. If sufficient time after birth
.is allowed, the calf gets hungry. It will suek one or two fingers of the
right hand it introduced into its mouth. If at the same time the head
is forced gently into a vessel containing the milk so that the muzzle just
reaches the milk, the calf will soon learn to drink. The first milk is
drawn into the mouth unconsciously and swallowed in the act of sucking
the fingers. The important points to be attended to in rearing hand-fed
calves ave that the milk and food should be clean and fresh and of course
given in a clean vessel. Sour milk or milk tainted in any way is apt to
produce diarrheea or scour. Well ventilated and® well drained accom-
modation for calves is necessary, Al excreta should be removed at lefist
twice a day. The droppings from ecalves, fed on milk, soon acquire a
most disagreeable smell. Any unsanitary condition tends to cause scowmr.
Over-crowded calves mever thrive. They are subject to be attacked by
parasitic vermin and skin disease, especislly ring-worm and itch. A piece

bt rock-salt should be placed so that the calves can lick it. If a hole,

Bearing calves
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is bored in the lump and the lump is suspended by a string, none of - the
salt is wasted. A Tmwp of ime or chalk placed within reach will also
be regularly licked. The chalk is beneficial, because it has a tendency ta
counteract that acidity in the stomach which always accompanies scour.

If proper sttention is given to the feeding and management of cilves
during the first few months of their life and if satisfactory progress has
been made in growth during that period, they will continue to thrive often
with much less care and with much less food than young animals which
have previously been half-starved, and this remark is applicable to all
animals, If young stock are to make satisfactory progress, even in India,
a certain amount of shelter is necessary, The monsoon is decidedly the
most trying season. Roomy yards with shelter sheds must be provided
to be used during excessively heavy rain. Grazing ground gets so soft and
so easily puddled that any attempt to turn young stock out to graze would
be alike harmful to them and to the pasture. In India the conditions as-
sociated with the rearing of young stock are different from those found in
other countries. There is in Indis grazing of a sort all the year round.
The grazing is not equally good at all seasons. Usually there is
only green grass for 5 or 6 months and the natural food must after-
wards be supplemented hy other food. The daily ration must be

“especially liberal at those seasons when the natural food is scarce.

Super-abundance at one season and semi-starvation at another is a fruitful
cause of loss. Particular care should be exercised when young grass beéins
to grow. It flushes up very suddenly in India. The first growth, although
it is green, is not nutritions and being succulent is not well suited as a
change from the hard dry fibrous fodder previously given. Most of the
cattle which die in India die at this season. The change of feeding is so
sudden that impaction of the stomach is induced. The innutritious fibrous
food previously given collects in the rumen and becomes impacted, whilst
the green food passes through the alimentary canal without being properly
digested. The first symptom is that the animal scours. Yeoung stock should
be prepared before they are turned out to grass. Linseed cake s 2 useful
food at this season on account of its laxative character and its softening
effect on other food with which it becomes mixed during the process of
digestion ; but linseed cake is not usually procurable in India. A cake
richc in oil and free from fibrous matte.r, for instance sesamum cake, should
be fed to all young stock for at least a fortnight before they are turned
out to grass; 2 Ibs. per day along with the usual ration of dry fodder
will prevent the serious consequences which would follow a sudden change

from 'dry fodder to green grass.
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Indisn cows and buffaloes are at the best irregular breeders. Some Indian cows and
breeds are more irreguler than others. Gir cows are very unsatisfactory :’:’:r:e:‘ brregae
in this respect. On the other hand, Aden eattle, if well fed, will come in
season for the bull six weeks or 2 months after calving. Buffaloes are
less regular than cows. Green food given in moderate quantity all the year

« round tends to bring cows and buffaloes sooner into * season " after calving.
This would be the ease even although the animals are otherwise well fed.
A bull turned out to pasture with the cows periodically, say, once &
week, and especially a buffalo bull with buffalo cows tends to bring them
into season soomer than would otherwise be the ezse. The following tabular
figures show the averagp period of lactation and the average time between
two successive births of the cow herd and buffalo herd on the Poona Farm

in 1893 :—

Aversge period  Average period Average periods of
of lactation. between two Tactation.
Days. successive births.
Daya.
Whole buffalo herd ... 364 ... 524

Whole cow herd ... 360 ... 475
The longer period between births in respect of buffaloes arises partly
because buffaloes are longer pregnant than cows.

Buffaloes are in the average pregnant ... 315 days. Period of gestation,
Cows » s ver 282 ,

An old cow will earry a calf 10 days or a fortnight longer than a
heifer, and a cow bearing twins will usually go 272 to 275 days.

The period of heat or wmstrum in a buffalo is of short duration,  Zetrom.

usually only a few hours. A buffalo should therefare be put to the bull
at once when the symptoms of heat are observed. In the case of a buffalo
they are unmistakable. At pasture a buffalo in heat will rush all over the
field, and bellow or rather grunt vigorously. A cow remaing longer in heat,
usually about 24 or 30 hours. The cow though also excited does not make
so much fuss or noise as the buffale. The cow is most likely to hold to service
if covered when going off heat.

Neither cows nor buffaloes should be covered more than twice Stud bulls,

during the period of heat. A stud bull is a much more certain stock-getter
if he is as regularly worked as an ordinary work bullock. He must, however,
be liberally fed. One bull is suficient for a herd of 40 cows. If a cow has
been covered and does not hold to service, she will, if in thriving coundition,
come in season again in 21 days. Buffaloes may come in season every three
weeks but often a much longer period elapses between periods of sstrum.
If a cow is healthy, she will not come into heat when pregnant. The other Siguscfpregnancy,
sign$ of pregnancy are—the belly enlarges particularly on the right side, and
abogt the sixth month the calf can be felt as a hard lump near the flank
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on the right side. The calf can be sten even earlier than this to jump
especially when the cow drinkscold water.

One attendant is reguired to feed, attend to and milk 8 to 10 cows.
Each animal should be milked always by the same man. At milking time
the stalls should be clean. The milkman should wash each udder and dry
it with a cloth immediately before milking. This"is specially necessary with.
buffaloes which when excited urinate in small driblets, which run down
the thigh on to the udder and drop from the teats. The wmilker's hands
should also be washed clean, It is almost needless to add that the milk
vessel used must also be clean. Milking should be done expeditiously
and the last drop of milk extracted. The calf usually is accountable for
the thoroughness of the latter operation. It is common in dairy farms,
where no calves are suckled, to go over the cows a second time and draw
away the last wilk, which is called “strippings”. This, as already noted,
is the richest part of the milk and is usually set aside in farmers’ house-
holds to answer the purposes of cream. Any milk left in the udder does
not tend to increase the yield at next time of milking but rather to set up
local inflammation.

The milk is easily tainted by the food given to the snimals. Buffa-
loes are indelicate feeders, and with good reason their milk is often objected to
on this score. Any plant with a pungent aromatic odour is apt to taint
milk. Torpentine given as medicine will taint milk secreted during the
following 24 hours, so much so that the milk is quite undrinkable, The
drinking water of cows, if polluted with sewage or with decaying organic
matter. whether animal or vegetable, may be the cause of tainting the milk, so
that it becomes dangetous as human food. Every‘contagious disease has its own
germ, and milk at any ordinary temperature is perhaps the best medium
in which these germs may be propagated. Disease in the human subject-
has been repeatedly traced to impure milk. How far enteric fever, cholera,
diphtheria and many ‘other diseases can be communicated through milk
may be conjectured. There is mo question that unsanitary conditions
surrounding cow-sheds and dairy premises fumish a public danger of no
common order. A simple test to determine whether organic matter is
present in water, is accomplished by evaporation and by burning the
residue in an open vessel if the smell peculiar to burning organic matter is
given off the water is unwholesome. Nitrates or common salt present
in drinking water indicate contamination by sewage, common salt being an
indication that the contamination is due to human nrine.

Cow sheds in India should be airy, well ventilated, have pucke floors
and open gutters or drains to carry the urine directly to the manures pit.
The byres should be situated on a high well drained sitaation. Cows should
not stand crowded in the stalls.
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A FEW POINTS8 ON SHEEP AND GOAT BREEDING
IN INDIA,

Sheep and goats are most successfully bred in districts with moderate
or light rainfall, and light naturally well drained soils. Upland thin poor
soil with sparse jungle growth and considerable variety of natural herbage
is ggod for the purpose if of sufficient range or extent. Neither sheep
nor goats thrive during the monsoon in heavy soil districts except when
owned in small numbers, in which case they can be comfortably sheltered
at night. In the breeding districts large flocks do not thrive unless they
continuously graze on clean ground. If the grazing ground is limited
and .becomes fouled with excreta, sheep will not thrive even though the
food is fairly abundant.

There is an undoubted advantage in giving sheep and goats clean ground
to graze over ¢aeh day. The wandering flocks of the Deccan and Gujarat thrive
very well during the fair season chiefly on this account. Large flocks of sheep
and goats are brought in the fair season by professional shepherds from
Kéthidwdr into the fertile plains of Northern Gujarét and also from the
upland comparatively dry waste grazing lands, east and north of Khéndesh,
to the black soil tracts and arable plains of the Deccan. In the cultivated parts
of Khandesh, Nasik, Ahmednagar, Sholipur,’ Sitéra, &c., very large
flocks of sheep and goats are found during the fair season. These large
flocks are herded in separate lots of 300 or 400 and are driven slowly
during the day and probably over a distance of five to eight miles between
morning and night. The arable lands are mostly clear of crop at this
_season, and the sheep clear them of any thing they can find to eat.
The flocks are herded within range of ndlds or running stresms. The
shepherds are accompanied by their families and dogs, and own
usually a few donkeys which carry the camp kit, which is not extensive.
The shepherds surround the flocks at night on a particular field or fields
and carefully guard them from welves, the sleeping pdls being pitehed con-
veniently for the purpose. The fields on which the sheep are kept at night
sre manured to a considerable extent, and this advantage is fully appre-
ciated by the owner who usually gives the shepherd a stipulated quantity of
grain, &c. A few of the sheep and nearly all the goats are regularly milked
and the women make ghee each morning before striking camp.

A few goats amongst sheep are decidedly advantageous. They are active
and industrious feeders. They do not feel the midday heat to the same extefit as
sheep do. They lead the flock and keep the sheep moving,  Sheep will continue
to feed as long as they are kept moving. If grazed without goats they are
difficult to drive. They lie down under the shade of trees and refuse to
gove during the hotter hours of the day,
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One flock should not usually exceed 8300, If a larger number are
owned by one man they should be divided and herded separately. The
Decoan sheep-owner keeps bis sheep at night in a pen which is"esually
situated on hard rocky ground and is surrounded by & strong fence of bdbhul
branches. The monsoon is by far the most trying season. Heavy rain for
several days chills the sheep and canses diarrhcea or other ailments. » The
most effective preventive is & comfortable dry pen st night, and a feed
morning and evening of pulse bhusa (the pods, leaves, chaff of a pulse crop)
or gramn, tur or other pulse crushed or ground into meal, and mixed with
an equal weight of bran, crushed oats, maize, barley, jowdr or any of the
cheaper cereals. Half-a-pound per day of the mixed concentrated food
or 13 1b. of the bhusa will he quite sufficient.

The ewe is pregnant 21 to 22 weeks. The time between two periods of
estrum is 16 days. In India sheep breed at almost any season of the year
and occasionally twice ‘n 12 months, but this should not be permitted. Eiwes
have rarely more than one lamb at a birth. They should not be bred from
until 18 months or 2 years old. Goats are very precocious. They breed
when very young, often have two, sometimes three, kids at one birth, and
often produce young twice a year. Ewes generally come into heat early in
the monsoon if they are in thriving condition, and this is the best time to
put the ram with them. One ram is sufficient for 40 or 50 ewes. The
lambs should come in Qectober, November or December and if so will thrive
during the falr season, and, when the monsoon comes, will be suffi~
clently vigorous to vesist the trying conditions of that’ season.
Male lambs, if not intended to be sold as young fat lambs, should be
castrated when three weeks old. The end of the scrotum is generally
cut off and the testicles drawn and an antiseptic ointment or lotion applied.
Lambs should be driven slowly and otherwise gently handled for a week after
castrated, and should be protected from cold avd especially from wet, A
clean comfortable pen should be provided at night. Lambs and o'der shrep
should be clipped before the hot weather sets in. The older sheep are clipped
twice a year—about the middle of March and the middle of October.

1f the owner intends to sell young lambs in fat condition (and such are
worth more than full-grown sheep) then the ewes as well as the lambs must
have concentrated food. The concentrated food given to the ewes produces an
inereased flow of milk which helps to increase the condition of the lamb
materially. Moreover, the lamb soon learns to eat anything that the ewe
eats, Three-quarters of o pound per day of pulse meal and bran is safficient
for ewe and lamb. Gram (Cicer arietinum) is specially good food for sheep
being fattened for the butcher.
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In certain districts maggots are troublesome particularly towards the
end of the" monscon, and more especially if the sheep are affected with
diarrheea and the fleece is dirty from this or other cause. Maggots are
the larva of certain flies which are attracted by dirt. The maggots hatch
from eggs laid by the flies and penetrate through the wool to the skin which
they cut through and seon eat into the flesh, If the sheep are kept clean
there is little fear of maggots in India. Their presence is indicated by an
affected sheep being restless, running quickly from place to place, stamping
the hind feet quickly in succession and trying to bite the affected part. Spirit
of tar rubbed into the wool, is perhaps the most wuseful application. If

there is a wound the wool should be cut off and carbolic liniment applied
daily until healed.

Foot rot is common in black soil districts, especially when the soil is
wet with continued rain. Foot rot is believed to be contagious to some
extent, but ordinarily it is induced by the foot getting out of shape by
irregular growth of hoof. The hoof may slough off if the disease is
neglected. All diseased hoof and uneven growth should be pared away
with a sharp knife until the sest of the fwtid discharge is reached. The
diseased parts should then be lightly painted with butyre of antimony
and if the case 15 bad the foot or feet bound up in cloth with tar or carbolie
liniment, or other antiseptic healing applications. The feet should be washed
clean and examined daily until a cure is effected. The only preventative
of foot rot is to keep the sheep on hard dry ground.

Rot or Liverfluke is not likely to appear amongst sheep which are
kept on high dry ground but is often prevalent amongst sheep that have
been grazed for some. time on low-lying damp situations or along the
course of ndlds or streams. The sheep do not lose condition when first
affected, but when many full grown flukes are present in the liver ducts
the functions of tha important organ are interrupted or deranged and the
characteristic symptoms appear, #iz., a yellow tinge in the skin and exposed
membranes, dropsical swellings under the jowls, loose, unhealthy look-
ing wool and rapid waste of flesh with diarrhoea. If one or two sheep in
a flock are seen to be affected as described, all should be moved at once
to high dry ground and get a free allowance of rock or common salt.

Sheep in India are not affected with the same variety of skin diseases or
skin parasites as in Europe. There, unless dipped twice & year, they wSuld
become infested with lice and ticks and probably affected with scab. Dippng
also prevents “fly blow”, i.c., maggots. A cheap effective dip can be made
fgom tobaceo juice, pitch oil and soft soap. Ten pounds of each in 100
to 150 gallons of water are sufficient for 100 sheep. The pitch oil and soft
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soap should be boiled in sutficient water and whilst hot the tobaceo juice should
be added. The mixture should be diluted with warm water as required. The
effective constitnent in pitch oil is carbolic acid. The dip.nay be applied directly
along partings made in the wool alonw the back, sides and underneath, or the
sheep may be immersed in the d)p i a dipping trongh. Sheep should be
washed in 8 clear ranning stream a week or so before being clipped and
should afterwards be kept in a clean place until the fleece is removed.
‘Washing removes sand, dirt and other impurity.

The wool of the various breeds of sheep found in India varies in
colour, texture, length of staple and weight of fleece. Generally the wool
is short, coarse and hairy. It may be white, red or tawny red, brown,
black or grey in colour. A fleece rarely exceeds 1% Ibs. in weight.

The Deccan sheep are black, brown, reddish brown, white and black and
white in colour. The wool is inferior in quality. The sheep are hardy and
may be classed as amall compact and shapely, with short legs. The ewes are
hornless. The rams are sometimes horned and sometimes not. The Native
Chiefs and others own fighting rams of this breed with the frontal bone and
horns developed to an unusual extent.

The sheep of Gujardt or Kathiawir are mstly white with black or
red-brown heads and necks. The heads are large, hornless, with Roman
noses and are by no means attractive. These sheep are of medium size,
are squarely built, with wool of fair length and quality, but the fleece is
rather loose and open. The leg bones and feet are coarse and the mutton

is rather inferiov,

Réjputdna sheep which supply the Bombay market largely with mutton
are mostly white, They have loose long wool, are leggy and flat sided, but
larger than ordinary. Both the ewes and rams ere hornless.

Dumbas are chiefly bred in Sind and in Afghanistén. The enlarged
tail is the conspicuous characteristic. The rams have generally large
borns curled two or three times, but I have seen good pure bred specimens
with small horns ; also without any. The ewes are hornless. The face is
generally mottled white and black ; so also are the legs. The frame is
long, level, wide and near the ground. This breed has been proved excep-
tionally suitable for crossing with the Deccanis. The half-breds are good
mutton sheep and are particularly shapely and thrive well in dry situa-
tions in the Deccan. Their wool like that of the pure dumbz is of fine
quality and long. The Deccani dumbda has no unusual development of
tail. This is an advantage, becanse the abnormal tail is unsightly "and a
positive danger when the sheep are affected with diarrheea, beeanse eem
tain fo become affected with maggots.



THE BREEDS OF INDIGENOUS CATTLE OF
THE BOMBAY PRESIDENCY.

GIR CATTLE.

This is a noted milk breed resred extensively in herds in the Gir forests
ond hills in the south of Kéthidwdr. In a wmore domesticated state these
cattle are extensively bred in the villages and towns of the southern half of the
Provinee. As Kathidwir is entered by rail from Ahmedabad pure bred
Gir cattle can here and there easily be discerned amongst the village eattle
which are mostly of the Gujardt type, 7. ¢, like the large white or grey breed
found throughout Ahmedabad, Kaira and Baroda. In the North of Kéthig-
whr, many cross-bred cattle, with unmistakable Gir characteristics, can readily
be recognised, and further south this cross preponderates to a very decided
extent. In the south the proportion of pure or nearly pure bred Gir cattle
is considerable, but there are elear indications that the breed is spreading
rapidly away from its original home, and I fear the eross-bred offspring
resulting from the haphazard mixing of twe neted pure breeds will. cause
degeneration of both, In some of the K4thidwér States, efforts are being
made by the ruling Chiefs to keep the old Gir breed pure, and in the Gir hills
the herdsmen take good care that the pristine purity of the breed is main-
tained. The herdsmen or professional cattle breeders are wiostly Rabdris,
Bharvids and Chérans. The Gir forests and hills extend to abont 1,000
square miles and afford exeellent grazing afl the year rownd for such catile
as are owned locally, hut in years of searcity the forest is resarted to by cattle-
owners froen all parts of Xathidwir and Cutch, and sometimes from Northern
Gujardt, and then the grazing grounds beeome overstocked and grass
gets scant. The grazing grounds are wefl shaded with a large variety of
forest trees. There is an abundsnt supply of water in perennial streams. The
forest is penetrable for grazing in all except the more hilly parts. The right
of graging is controfled by the Junagadh State, and the charges per annum
are a8 fellows 3—
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25.—Typical head of Gir cow.

( T'he numbering of illustrations is in continuation of that given in Vol. I.)
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Each local herdsman owns at least from 15 to 30 cows and buffaloes.
Men in easy circumstances own from 40 to 100 each. Cattle belonging to
one family are generally herded by themselves. The owners and their families
lead move or less a waudering life. The huts or houses in which they live
are of a temporary description constructed of rough timber, branch wood and
thatched with teak leaves. When the grazing gets bare in any particular
part the cattle, the herdsman’s family and his habitation are moved elcewhere
to# pastures new.”  The cattle are neither honsed nor sheltered at any season.
Suckling calves are kept in the huts during bad weather. No grassis eut
and saved as hay. The cattle graze all the year xround. Generally the grasing
is superabundant,’ the cattle as they graze trampling through long grass,
The risk of fire isconsiderable, and grass over large areas gets burnt occasionally.
Lions and panthers destroy considerable numbers of young stock, but four
or six full grown buffaloes are believed to be gnite a mateh for a Gir Hon.
Caws are milked morning and evening. They are not haltered or tied by the
neck {or this purpose. Gir eaftle though vaturally wild know their owners
and are trained to stand quiet at milking time. To prevent the cows kicking
at milking time the hind legs are ticd above the hocks in ordinary native way
by a hard thin rope about 5 feet long. Ghee is the chief product. The chhds or
butter milk is used for domestic purposes and also given to the milch cattle.
A yomg healthy cow produees a calf every second year.' The best
cows continue in wmilk for 15, sometimes 18, months. The calves are uostly
dropped in Angust-September. The calf is kept with the eow until she
goes dry.  Bull calves are sold as yeatlings to cultivators of arable lands in
Kéthiawar, The cultivaiors get them castrated by Vighiis in the common
native way. A yearling bull is only worth Rs. 6 to Rs. 8. Even at this
price there must be profit in rearing them, considering the weminal cost of
pasturage. Heifers breed at three years. Individual owners each keep
a good bull, and care is taken that such bulls are pure bred and the offspring
of cows that milk well. Contagious discases, like rinderpest, foot and
mouth and cow pox (Variola vaccina) sometimes cause loss.®

Pure Gir cattle are remarkably tme to type and in several respects
are so characteristically different from other inligenous Indian caitle that
the breed must have existed for a very long period and been kept wneonta-
minated by any alién blood.

The colour or colours are distinetly characteristic, and yet there is great
variety of colour. Broken colours, /.., largé distinct markings of two or
more colours may be taken as decisive proof that an animal so marked is not

# For this information I sam under acknowledgment to Birdar Rea Bahadur Beclardss Vehnridas,
' Dexgen of Junigadh,
B
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pure bred. At the same time, a more or less intimate mixture of two colours
or different shades of two colours, the one blending into the other in a
curious manner, is very common. Then again, a common colour is a more
defined intimate mixture of the two colours. The English term for this
mixture would be * roan”—a dark roan when the dark colour prependerates ;
s light roan when the light colour preponderates. A still more defined
admixtare of two colours (and this is perhaps more common in pure
Gir cattle than any other combination) may appropriately be termed speckled.
Another by no means unusnal combination is a white or dirty white
ground work with faint markings shaded into the dirty white over the body.
Almost always the limbs, the neck and particularly the ears” are much darker.
1 have seen a few specimens of pure bred Gir cows which were entirely red
excepting & white udder. In light coloured cattle the tuft of hair at the
end of the tail is usually dull red or black. On the body the dark colour may
occasionally be black (not conmmon), dull brown, dull red, red or light red ahd
tawny red or dull yellow. The light colour can never be called pure white.
It has a bluish, dingy, smoky or dirty looking tinge which can hardly be
described but can readily be distinguished when once seen. The combina-
tions of colours referred to, would, on paper, indicate that the colours seen
in Gir eattle can in no way be called characteristic. Yet there is no doubt
that a traied eye can readily detect a Gir animal by its colour amongst
cattle of other breed at a distance without particalarly noticing other
characteristics.

The breed may be classed as medium sized. The general conformation of
the frame would not indicate in any particular way that the breed is specially
wefal as a milk breed. In average specimens the udders are fairly capacious
and the milk veins prominent. These are about the only indications of deep
wilking capacity. The udders are not usually well shaped being too
pendulous with large teats irregularly placed. The frame should be square
and wide, but usually there is, in cows especially, a very decided droop in
the guarters and deficiency of thigh, Very often animals otherwise well
proportioned- stand high and the term leggy can appropriately be applied.
Usually Gir eattle stand fairly wide and square on their legs. The leg bones
below the knees and hocks are, however, coarse, particnlarly so in bulls,
The feet are large and soft—in old bulls particularly so—and often in cattle
aflvanced in years get unshapely. In well bred specimens, the loose skin
on the sheath of the bull is very conspicuous as also under the neck and
on the dewlap. There is also much loose skin under the neck and dewlap
of cows and also near the navel, The hump is very large in the bull, But
only of medium size in the cow. The head, horns and ears are specisily
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characteristic. It must be confessed that there is hardly a feature in
the fully developed head of an old Gir bull that calls for any show of
admiration. Yet an interested cattle brecder finds an interesting study.
He beginsto wonder what combination of cireumstances or freak of#
nature caused the peculiar combination of extraordinary features. The
peculiaritj of conformation may, in part, be explained if it is true that Gir-
bulls were in olden times trained for fighting in all K4thidwir Native States.
The héad of a present-day Gir bull would make a first-class battering ram.
It is curious, perhaps significant, that the Jafferabadi buffaloes bred also
round the Gir Hills have similur extraordinary development of frontal bone.
This development of frontal bone gives to Gir cattle a peculiar promsi-
nent rounded appearance of forehead. The greatest convexity, measuring
from the base of one horn to the base of the other, is in an old bull as much
as tyo feet. The prominence of forehead is made to appear all the more so,*
because the horns take a backward inclination. In the male the horns are
thick at the base and in the most typical specimens curve backward abruptly
and then forward. They are longer and much thinner in the cow, but spring
also backward with, however, a spirsl inward sweep. The head looks short
in the bull, but this is because it is so wide and massive. It looks long
in the cow and in taking actual measurements it is found to bé
s0. The muzzle is largeand black. The eyes look sleepy and are shaded
by a heavy prominent eye-brow, which gives a sinister appearance
and indicates a treacherous irritable temper which is commonly, if not
constantly, a characteristic failing. The ears droop as in a lop-eared rabbit
and those of a calf reach to. the nostrils. They have a characteristie nick
near the point on the inside. (See illustration No. 25 of typical Gir com’s
head). Gir cattle mature slowly. Heifers rarely breed in the Deccan before 4
to 5 years of age although reported to breed earlier in the Gir Hills. The cows
are irregular breeders and do not maintain, at least in the Deccan, the same
reputation as good mileh cattle as in the Gir Hills. The irritable temper of
the cows causes the milk yield to be readily affected by any irregularity in
feeding, milking or management. Cows in the Deccan yield up to 12 seers,
(24 1bs.) milk per day, but it is unusual to find them remaining long in milk,
and an average of 6 to 8 seers after calving is more common yield than that
noted.

A good Gir cow is worth about Rs. 60 in Kathidwir and Re. 90 in_ vaue,
Bombay. They are sometimes called Surtis, because brought from Kéthid-
wir to Surat in open boats and sold locally or railed to Bombay. Work-
bullocks or bulls can be bought at cheap rate in Kéthidwdr but are worth
a goad deal in the Decean-—Ra. 550 or so per pair. They are used for heavy
cartgge, but require careful shoeing on account of their soft feet.” They are
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slow at work. Old Gir cattle are very unsatisfactory for work because they

et so lazy.  When yoang they do fairly well at field or road work.

—Giir bull,
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GUJARAT CATTLE.

The indigenous cattle found in the fertile allavial plains of Ahmedabad,
Kaira and Baroda territory in Northern Gujarit are exceptionally large and
fine. It would be indeed curious if a district so fertile as that referred to
had cattle of inferior elass. The district is pre-emjinently suited for cattle
breeding and its natural advantages are fully taken advantage of, Even
in the purely agricultural parts the conditions are not uufavourable, ‘The
soil is deep allavium, naturally well drained, and very fertile. Every arable
field has its cactus hedge with hedgerow timber trees of maguificent pro-
portions affording grateful shade to man and beast. The district was sorely
stricken with famine in 1899, and many of the breeding cattle died, but
before that trying season it had not felt scarcity for more than a century
and was considered absolutely safe against famine, In 1899 the shade trees
suffered severely having been pruned bare of leaves and small branches
}epeatedly to provide something for the starving cattle. In the arable
land, crops in greater variety than in any other part of the Presidency are
grown. Almost every pulse crop known in India is grown in the charotar
villages. The feeding value of the pulse and of the fodder frof such crops
i> very high. .\ wide border along the hedgerows in every field
grows grass i large quantity and of the finest quality, and can either be
fally grazed by tethered cattle or twice cut every season. The charotar
villages of Kaira and Baroda are probably more fertile than those
of any other part of India. The water of the numerous deep wells of
Northern Gujardt or of the rauning streams is clear and good. In
various parts of the district, but more particularly in the western tdlukax of
Ahmedabad and in Thésra and other parts of Kaira, there are extensive
stretches of fine grazing lands which form the natural breeding grounds.
These lands are not over-stocked and afford fairly abundant grazing during the
greater portion of the year. Other fodder in full guantity is available when
the grazing gets bare. Cattle aud other descriptions of stock are grazed on
the grass-lands at a cheap rate, very often at a nominal rate. The cattle
breeders of the western parts of .\hmedabad ‘are mostly Rabdris and Bhar-
vads—the latter a wild and turbulent people—who understand their business
full well and by hereditary right or use exescise grazing rights over wide areax
in exchange for a purely uominal rent as compared with actual valoes. The
superior holders are mastli' T4lukddrs. The pressure on arable cnltivation
in these parts is stiall and is not materially extending. The arable cultivator
goes in fear and trembling of the turbulent Bharvéds and cattle breeding
prospered until it got a very severe kuock by the famine of 1899. The
eattle of any particular village are herded together and large herds ®an
be seen ranging over the grasslands morning or eveping, but during ¢he
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hest of midday lie crowded together near the village site usually under grate-
fal shade and close to the village tank. Parts of the grass-land xeferred %o
extend to the Runn of Catch, and are somewhat swampy in the rains, but there
is drier lighter land then open for grazing; and although the swamp land herbage
looks coarse, it is liked by cattle aud has peculiar relish because of the salt
which the soil contains. The promiscuous herding of all village cattle
in one herd wonld indieate that no special care is taken in mating animals.
Suchis to a certain extent the case. At the same time good bulls are
mostly kept and all the male stock which it is intended to sell are sold
young. It is exceptional to find young bulls in a village herd older than
18 months unless those which are being kept as sires, the reason being
that at a year old they are each worth Rs. 20 to Rs. 30 and are sold at that
age to the cultivators of the charotar villages of Kaira and Barods. They
are castratel before they are sold to the Pétiddr cultivators and it is
stated, no doubt with truth, that they grow into much finer work cattle
if they are bought early aund taken to be fed in the charotar villages, where
pulse and other fodder of the finest quality is abundant.

The Gujardt breed of cattle are extensively used by cultivators in the
Broach and Snrat districts and a few are bred in perhaps every village in
these parts baut many of the cattle found throughout Broach and Surat
are not pure bred. In fsct only a small proportion of the cattle can be
classed as Gujards cattle. The rest are cross-bred, more or less with a strong
tendency to the Gujardt type. A good many Malvi eattle are owned in
these districts. There was at one time a large trade in wheat and linseed
with pack bullocks as carriers between Nandurbér and Surat, and Maélvi
cattle found their way into the district by this route. There is unmistaka-
ble evidence that many cattle have been brought from Khdndesh and Holkdr'’s
Territory, also from Northern Gujardt and Kathidwdr. In the towns of
Baroda, Broach, Surat, &ec., a small breed is found which to a considerable
extent resembles Deccani cattle. These cattle are mostly white or light
grey with jet black muzzles and eye membranes. The bullocks are nsed as
trotting cattle in light ekas and many of them are very fast and not much
larger than Gainias. The influence of imported cattle in modifying, in
the Surat and Broach districts, the characfer of the indigenous breed has
no doubt been considerable. Gir cattle have been brought over from K4thi4-
war in considerable numbers to the opposite side of the Gulf of Cambay,
and throughont the Surat and Broach districts cross-bred Gir-Gujaréti cattle
are freely met with. It is perhaps not surprising that districts circum~
stanced like Broach and Surat should have a non-descript breed of cattle.
The deep black soil, the extensive areas under cotton, the restricted areas
under grass, the quagmire condition of such grass-lands in the monsogp
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especially in the Broach district, the absence of shade trees and of many
wells or other local source of water-supply are conditions not favourable to
cattle breeding. In every village there are a few breeding cows, but the
system of breeding is more or less uncontrolled and the cattle taken as a
whole are very mixed.

Typical Gujarati cattle are either white, silver grey, grey or iron grey in
colour. In grey specimens the head, neck and limbs are generally a darker
shade than the body. The muzzle and eye membranes are black. The skin
has usually a rich yellow colour and this is readily seen if the inside of the ears
are examined. The frame is well formed, long, wide and deep with however
generally a considerable droop in the hindquarters. The eattle are tall and per-
haps stand rather high on the leg, but this ean hardly be considered a fault at
any rate in Kaira and Baroda where the soil is deep sandy allaviom (gorddu),
The’legginess referred to gives greater activity for heavy cart work on the
roadways which are always several feet lower than the adjoining land, and
are either knee deep with mud and water in the monsoon, or ankle deep with
drift sand in the fair season. It is astonishing the pace at which a good pair
of Gujardti bullocks can draw a big, long, eumbersome, heavy-laden cart over
these roadways. In ashigram or with an empty cart or a light load, they
also trot well with however somewhat ungainly action. The legs of Gujardti
cattle are particularly shapely and well placed—muscular in the forearm and
above the hocks—with flat, hard durable bone of fine quality. The feet are,
for such Jarge cattle, small, hard and well shaped. There is considerable
extent of loose skin between the jowls and the dewlap, not a great deal on the
sheath of the bull or near the navel of the cow. The cows are generally
poor milkers. The hmmp is prominent in the bull. only moderately so in the
cow or work bullock. The head is long, slightly bulged above the eves, with
a projecting vertical ridge of bone on the frontal bone midway between the
horns.  This ridge is sometimes prominent and several inches long ; some-
times not nearly so prominent. The base of the horns for a length of one or
two inches is usually covered with skin and hair—a common characteristic in
the breed. The ears are very characteristic, being large, long, pendulous
and open. I can think of no better adjective than the last to express a

. characteristic peculiarity. The horns of local-bred cattle rise vertically,

neither incline forward or backward, but as they rise first bow outward and

then inward.

Gujardti work cattle are both active and strong, and equally well adapte?l
for the road or the plough. On the road or at ordinary field work they
walk much faster than any breed used for agricultural operations in the
Decean. A Deccani cultivator urges his work cattle to greater activity by an
inczssant flow of language (‘the literal meaning of which need not be t

The general and
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Kankreji cattle are
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taral conditions of
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~ Gujardti bullocks at 5 and 6 yws: 'age
for good average specimens.
Wadigl or Kénkreji cattle are bred mthm tlle hﬁtﬁ
Political Agency, a district which lies mostly south,
The district is partly hilly and wooded. The arable culti hon oﬁkm yin
lands is not particularly extensive and in general is not p: ar]
There are extensive grazing lands but all are not good. Mnch
land is spoiled to some extent by salt encrusted on the
harmful influence appears to be extending. The soﬂ is to
extent light (oloured alluvmm of considerable depth y with hcm' -

grazing lands are along the valleys of the rivers. These lands are :
The annnal rainfall is on the whole light, being 25 inches or less.

are not so particular regardmg ‘the purity of
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except in May and June. Then they get jowdr or bdjri Larbi. The
calf -takes all the milk for a week after calving.  Then the owner
takes part of the milk if the calf is a cow calf 5 if a bull calf it gets all
the milk. The cow, however, gets no extra feeding and does not give much
milk.  The heifer calves are turned out with the herd when the cows go dry:
whilst bull calves are genegally bought up eagerly by Patiddr cultivators as
" soon as they are weaned, and they are subsequently fed well on the mixed pulse
and cereal fodder produced from arable holdings and also get concentrated
food. They are grazed on good grass-land during the monsoon months.
The best Bharvdd and Rabédri breeders are very particular in selecting
their bulls.  The best bull calves of a particular year are chosen.  The second
or third calves of exceptionally well shaped big young typical cows, and got
by a first-class young bull of good pedigree, are chosen. The selected bull
calveg are branded, and fed and reared with great care, and allowed a ful]
supply of good food at all seasons. Such bulls are fit for service and are
used at stud when 3 to 3} years. Stud bulls are used from this age until
they are about 6 or 7. Then they are tarned out of the herd and <old and
young ones substituted.  Rabiri breeders object on religions principles
to a bull covering heifers which are his own offspring, which would be
objectionable in any case, and therefore sell or exchange a stud bull before
there is any such risk.  The heifers are of breedable aze when about 3L years.
Bull calves are castrated when 1 to 3 months of age. Early castration d"oes' not
in any way deteriorate the value of Kinkreji or Wadial bullocks for work

purpnsos.

The best cattle owned in Gujardt proper are hred in K dnkre] or Wadial
and are bronght down by dealers into the Gujarit and Barod
in droves annually. It is qucstionnblg whether the Gujardti caitle proper
can be differentiated from Kdnkveji cattle.  There is no definite boundary line
between the best breeding parts of the two districts.  Within {he limits of

the Pdlanpur Agency a few cattle which are recognised as pure bred are

are various
shades of grey or pure white. Now in Gujardt proper indigenous eattle of

black in colour, some are red or fawn, but the great majority

the three former colonrs wouald certainly be considered not pure  bred.
In Kaénkrej the people prefer that bullocks or cows be silver arey in
colour.  The cows are generally silver grey or iron grey or white, whoreas
the bulls are usually darker, being commonly iron grey or iron arey with
nearly black extremities, sometimes, but not often, being nearly entirely black’
Generally Kdnkreji cattle are deeper, wider and longer in frame than Gujaritis
and they do not appear so leggy. Their leg hones are perhaps coarser, and
the feet bigger, But a Kdnkreji bullock moves in walking or trotting action

with great activity and pace. The ruling Chiefs of Gujardt and Kéthiaw

a territory Ju

v is diffiealt te
rentiate between
i cattle amd

Rintreii eattle.
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own large numbers of Kdénkreji cattle and use them chiefly as trotting
cattle in shigrams. Gujardti and Kiankreji caftle may be eonsidered as
one breed if select specimens of each are examined. But the Kankreji
cattle are Detter or more improved on the whole. The horns in
old bullocks are cervtainly typical, differing considerably from those
of Gujardd cattle in being  extremely strong, and taking a charac-
teristic backward spiral sweep which gives the head a very bold appearance ;
but it is curious that this enormous development of horn is not observable in
any particular way in ballocks which are young. or in bulls or cows of any
age.  In such the spival turn in the horns is ouly marked in a slight
degree. and insome cows is entively absent. The only other noticeable feature
in which Kdankreji eattle differ from Gujardtis is that their pelvie or hook

bones are perhaps more prominent.



B0 —Gajarit cow (Kankreji breed.)




3L —Gujarat bullock (Nankreji breed.)






Measurements of Gujardti and Kénlreji Cattle

i
i
'
¢
i
;
!

1
i

i
|
.
]

i

|
|
i
|
H
L
i
.
.

82

eIy [ ‘uoipuos Supjros Lreurpre ut [TV
= e o Z4er dn = iy = 0= e
"WOUBO JO YL SlEFs FTE O F mni- I
s = e = = % S e
‘mouws jo ySuery e *® - o o= b
- B s - = T~ <
*9[ZZI 03 w5 A & d A N Si- D
s1od “ape] J0 PEURY = = e E o3 T
"oy S Cae S s > = = =, =
= = o~
YIRG JO BSBQ WY 8upms. o = = =< == e o
—~eaTu AITXOAT0D 18078ILT = = = = f = o= D
‘peaAIO] 1O YIPIA :
- yar = = ?:‘ = = = z»’i‘ :17‘ b=
asmB( Jv - =B = = = 5 o 2
Wy Jo #auelsnunaill) =y = =, =, Tn =
B — = = —
‘2 i o | ey ==, = = Sl S
apIsqne oy Jo 3Suery 7 1 o o -, - s s
L : = e Sy = = = o= =
aAmd o | 3% @ = % 3, . % 3
SPISINO RIED JO YITUSTY = =, uy i - 2408 1
‘ = > & 2 o5 I
sipad Jo @pra M Twm o ow R 5
! — — - — — — »
. s S o= s = . _—
~xezaenb jo pSuery IS = iy — o~ B~
— o — — —t o
LY 5 - = = = = = E = = =
‘ stquel go yuiod o3 dwny I ey Za = = = -
PUIYSy  woxy  rSuerT e =5 Tw = 3 = e 3o
‘ = ?:' = t’-':‘ = i!’:z f—‘
ALY = N o tor) —t -H —
T o i ) = = m
- 2|5 = = = = o =,
sdwng punpq 1SR <~ |- F - —~ = = o
- = = v ¥ pam ~H
C. —m = = = = = = = =
‘dwny 38 pyI8E{ e ] TR 23 ~ - L& T
o oo b = o
R M :
- - TR OB e o ow 2 :
= Dol i 2 28 =8 :
< . [ = 2 - S (2 L4
2 P a2 I RE =08 i
=} M = IS = = A= c :
= o A s P R Y N
< (o —_ = - o
z 22 £ . 2E 2&2E £ 8
- A= Se R s ar 2 4
== = = = 2 = =
. - S = /Mm- M =
“asquan N ~ — G o2 =y = =N

|

-
L

“ByIONNG
1panlng)

[ snprofnn
S0 ssvpo 339¢)
syooyng Mosyupy

e
‘SRODY

npafng




Measurements of Kdnkreji Caitle at the Government Farm, Surat
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KRISHNA VALLEY CATTLE.

Selected specimens of this breed, such as the best of those exhibited at
the Chinchli shows in the Kolhdpur State, are magnificent cattle. They are
bred generally throughout the Southern Maritha country and in particular
in the Kolhapur and Ichalkaranji States, also in the States of Béngli, Miraj,
Kurondwdd, Rémdurg, Jamkhandi and Mudhol, in the tdlukas of Athni
and Chikodi in the Belgaum District and in parts of Satdra and Bij4pur.
The best of the cattle are believed to be bred bym occupants of the valley
lands fringing the course of the Krishna and its more important tribu-
taries. The soil is deep black and fertile. Individual cattle breeders own
only a few cows and keep a limited number of young stock. Natural grazing
cxcept in riverside lands which are shaded by bdbhul, is of limited extent,
and these lands are chiefly reserved for hay. The chief fodder is the Zarbi
of jowdri supplemented, as occasion requirés, by cotton seed and oilyake.
There is no doubt that the present type of Krishna Valley cattle is the
result of judicious crossing. In this connection the introduction of Nellore
and Gujardti cattle into the Sangli State by the father of the present Chief
has had an important bearing.

It cannot be said that Krishna Valley ecattle are particularly true
to iype, but the best of them for heavy slow work are particularly
useful.  Like sll cattle bred in districts with soft, deep soil, their feet
are soft and large; consequently for road work these cattle require
to be carefully and regularly shod. FEven with this precaution they
get tender footed when worked continuously for any length of time on
hard macadamized roads. Large Krishna Valley bullocks are enormously
powerful, and well adapted for heavy tillage work or slow heavy haulage.
Krishna Valley cattle show 'considerable variety of colour. This is a
natural consequence of recent improvement by ecrossing. The predominating
colours are either pure white or grey. Illustration 33 represents a 5 year
old bull, 1st prize in his class at Chinchli and sold by the breeder for Rs. 300.
This was an enormously massive animal beautifully proportioned, and
in every way typical of a first-class speciman of the breed. His head
is wide and massive, forehead somewhat bulged, muzzle large and black.
The eyes are placed somewhat on the side of the head as in Nellore cattle and
have a quiet placid appearance indicating°(iocile temperament. The ears are
long, more or less pendulous, and a rich orange colour inside. The horns
spring more or less horizontally with a gentle upward curve. They are of
medium length (in most cattle of the breed they are comparatively short) fairly
thick ot the base, blunt at the point and flattened throughout the entire length.
The neck is short, very deep and thick, and made to appear more massive than
it really is by an extraordinary development of loose wrinkled skin extexiziing
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from the jowls, to the brisket. The development of loose skin on the sheath is
also conspicuous. The frame is, as it ought to be, long, wide, deep, with com-
paratively level upper and under lines and very little tendency to droop in the
hindquarters. The quarters are long and level. The thighs are deep and fleshy.
The fore arms are well developed. The hump is very large. The legs are short
but well placed. The leg bones are large, but are flat and of good durable
quality. The canon bones in Krishna Valley cattle are generally characteristi-

cally short. This is not particularly noticeable in the hull under description.

ma Valley bull,
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Illustration No. 34 represents a very good specimen of a cow m show
condition. The cows of the breed are generally poor milkers. They breed
with fair regularity. Heifers are sufficiently mature for breeding purposes
when three years old and bullocks are put to light work at the same age.

Bulls are castrated at 3 or 4 years in the ordinary native way. ol bulls of

superior class, dedicated to village gods, are common, and probably exercise
some influence in improving the breed, but as they are allowed to roam any

twhere and eat anything, they get excessively fat, and for stud purposes are

=

less active than vounger leaner animals.

i

COW,

—Krishna Valley
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NELLORE CATTLE.

A large breed which is chiefly bred in the north-eastern districts of the

probabily of common Madras Presidency. The cattle of this breed resemble in some respects the

origia.

The general chax-

acteristics of
breed desc ribed.

the

Krishna Valley cattle of the Bombay Presidency. Both breeds may have had
a common origin. The Nellore cattle are not so true to a particular type as most
of the pure Indian breeds, and there areindications that some, at least, of them
inherit a slight dash of Mysore blood. I judge of this chiefly by the appear-
ance of the horns and eyes. The variableness of colour and of type indicate
mixed breeding within rocent times.  Nellores are essentially the milk breed of
Madras. Many of the cows milk well, but they do not by any means all do
s0. They could. no doubt, by careful selection and breeding be bred up to a
generally high standard as milch cattle. This breed as it now existe takesa
prominent place amongst other Indian breeds in providing work catsle of
saperior class. Large bullocks when young command high prices being
worth Bs. 300 or more per pair.

It is not by sny means easy to select specimen cattle as typical of
the breed, owing to variations in type and colour. The prevailing coloar
is in the cow pure white. Bulls or bullocks are not very commonly
pure white. They may be light grey, or grey with the neck, hindquarters
and legs very often a darker colour. A yellowish red colour is not un-
common, but this colour as well as broken colours indicate, I ima~
gine, mixed blood. Nellores taken as a breed are leggy eattle and often
narrow in frame, but then, again, good specimens are not badly propor-
tioned. They are usually docile tempered—an essential characteristic in 2
good milk breed. The bullocks are not particularly active, neither are
they particalarly slow at work. They are good useful cattle for
ordinary agricultural operations, and the biggest and best of them
are suitable for heavy transport at a moderately slow pace. Tilustra-
tion 35 represents a typical specimen of the breed—a grey bull in
ordinary condition. The neck and hindquarters are a darker shade of
grey than the rest of the body. Thisbullis deep and wide, but notso long in
frame as he should be. The droop in the hindquarters is decided, and
there is  decided shortness there, which may, be considered a fault. The
bead is typical. It is long between the eyes and the large black muzzle.
The eyes occupy elliptical sockets placed on the side of the head. The fore-
head buiges out above the eyes, and this roundness becomes more apparent,
because the flattish, short, blunt horns incline backwards in & characteristic
manner. The horns are closer together as they spring from the head, than at
the points. The ears ar%fnmoderate length, alert and sharp pointed. The
short thick neck and the aordinary development of loose skin from the

jowls to the brisket are characteristic features, and also the loose skin on tde
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sheath extending forward to the dewlap. This bull stands as he ought to do
squarely on his legs and unlike the majority of cows and heifers of this breed

is not leeoy. The leg bones ar: as usual in the breed fairly coarse, and the

55,

feet moderately large.

ah.—Nellore hul!
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Illustration 37 1epresents a typical work bullock, pure white in

colour.

T T
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Tllustration 38 represents a good cow, white in colour excepting light
grev markings on the face. The horns of a Nellore cow are generally
larger, thinner and shurper than those of a bull or bullock. Nellore
cows have mnot usually very well shaped udders but there are excep-
tions. In good milkers the udders are eapacious but often the teats
are close together in a clnster and  the udder not =0 shapely as is desirable

m a glu-d milch cow.

38.—Nellore covw.
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The general condi-
tions under which
these cattle aze bred.

The genersl and
particnlsr character-
istics of Sind cattle.
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LOWER SIND CATTLE,

The best of these cattle are bred within a radias of 30 or 40 miles
from Karécehi, and chiefly in the hill tracts where there is good grazing, shade
trees and water. Drinking water for the greater part of the year is drawn
s;om shallow wells. The cattle breeders are nearly all Muhammedans. Some
few well-to-do owners have each 400 to 500 cattle. H¥lany have 40 or 50 and a
great many 20 or less. Little or no shelter is provided for the cattle at
any season. Aatche huts are built at convenient places for the attendants
and the cattle are milked there. Cattle owners do not usually cultivate land
to any extent and move their cattle from onc jungle pasture to another
as oceasion requires. When home pastures get bare the cattle are moved
to distant parts of the country where pasture is more abundant.  Dry cows
and young stock are generally thus sent away in charge of attendants.
The grazing places are called ralhs, and can be rented from Government
for grazing at Re. 1 per acre per annum or for four months when grass is
at its best at annas 12 per acre. Hay in quantity is saved by most cattle
owners. The best two qualities called Lie and dirce ; inferior kinds putar and
daman. The two former are of high nutritive value. Milk commands a
ready sale in Kardchi at 16 to 40 Ibs. per rupee according to season.
Cows in milk are kept as near Kardchi as grazing is available. When in
full milk they get concentrated food. Cotton seed, oil-cake, chuni and bran
are given. The cows are milked early, and the milk is sent either on camels
or donkeys to reach Karichi by 6 A.x., and again in the afternoon by 6 p.M.
The eattle owners are particular in selecting their bulls and seldom part
with a really good one. Bull calves from poor milkers are castrated
when two years old, and sent away to distant pastures and eventually sold

as work bullocks or to the butchers.®

Sind cattle show a greater variety in type and colour than most other
pure Indian breeds. Itis probable therefore that the cattle as now found in
Lower Sind are more or less of mixed blood, and that no special efforts have
been made to breed up to a recognized standard as regards form and
colour. Although this is true of the cattle taken as a whole, yet it the best
cattle are selected and compared, it will be found that they have certain
characteristics in common which would class them as being pure bred.
The cows are noted as being deep milkers, and in consequence many of
the best of them are shipped from Karéchi to Bombay and elsewhere. . Sind
cews can easily ‘be recognized as such amongst the’ other milch cattle of
Bombay—a fairly convineing proofthat at least the best of the cattle are pure.
There is also indication of the same conclusion in the fact that the cattle
breeders of Lower Sind have an intimate knowledge of the pedigrees of their
best caitle for several generations. The bull calves from the best milking

* This information:hagbeen cbtained from Mr. 8. G. Hajt, Veterinary Officer, Karichi.
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cows are reserved for stock purposes and owners of good milch cows take
particular care that such cows are served only by bulls of this class. Under
the latter circumstance it is not surprising that Sind cattle should have a
high reputation as a milk breed. The milk breeds of Europe have been
improved to their present high standard by following a line of breeding much
the same as that practised in Sind. Tn breeding for milk it is a fully recog-
nized roaxim that the effect of the bull is just as potent as that of the cow.
Whole colouring is not considered an indication " of purity of breed.
Many good Sindi cattle are spotted in colour. The majority are red,
a deep rich red, with occasional white markings, a white mark on the face,
white ankles or a whitc adder being very common, 1In cattle of deep red
colour the surroundings of the eyes are frequently deep brown, almost
black in colour. The breed is of medium size. The best cattle stand so
near the ground that they are much heavier than height measarements
would indicate. ‘The frame is long, deep, massive and wide, and is suppor%ed
on short well set lege. The length below the knees and hocks is partica-
larly short. 'The shank is round aund coarse, and the feet large and soft. In
the best cattle there is no great cxtent of droop in the hindquarters. The
long level quarters, deep well filled thighs, wide loins and large paunch
give such massiveness of hindquarters as is usually found in good milk eattle ;
bat the Sind catile have also specially heavy forequarters. The heavy head,
the thick short neck and the ponderous dewlap are points not ordinarily
found in good milch cattle. The thickness of neck is somewhat exaggerated
by a great deal of pendnolous loose skin which extends from the brisket to
the jowls. Qccasionally there is a good deal of loose skin on the sheath of
the bull and near the navel of the cow, but in many animals is either absent
or not prominent. The hump is large, particularly so in the bull. The
cattle have mild placid tempers. The appearance of the head and eye would
indicate such to be the case. Bulls need not be castrated in anticipation of
being used as work cattle, because they are naturally so docile and tract-
able. The cattle of aherd take no special notice of strangers or Europeans,
when approached in their jungle grazing lands. This cannot be said of any
other indigenous breed. Gir eattle in their jungle grazings are positively
dangerous if approached.  The horns in Sind cattle somewhat spoil the
appearance of an otherwisc attractive head. They are in many instances
decidedly coarse, 80 coarse in fact as often to give the animal what might be
called a common bred appearance. This defect might possibly be got rid of
bye carefal breeding. The horns are generally coarse, rather long, blung
pointed and spring from the head in an upward outward direction, sometimes
with an easy curve, but very often so as_ to give the head that common
appesrance already referred to. The horns are sometimes somewhat flattened.
The head is wide and mediom in length and may be termed large. The
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€yes have a sleepy placid appearance and are not prominent. The’ ears are
moderately long and more or less pendulous.

The udders of the cows are large, butin many cases somewhat fleshy.
They do not collapse sufficiently after milking and are too pendulous to be
called well shaped. The cows milk well, and remain a long time in milk
during any period of lactation. In Sind they give often 30 lbs. per day
and more after calving, but not so much in the Deccan. The cows
breed with fair regularity.

Cows imported from Sind into the Deccan are peculiarly liable
to inflamed udders, if not regularly milked for some days before parturition and
medically treated to arrest milk secretion. Even with these precautions a deep
milking cow is almost certain to get inflammation of the ndder more or less
severe. The use of warm dry litter in the stalls has been tried with no material
advantage. Sind cattle bred in the Deccan are not subject to inflamed udders
in this way like imported animals. The chill indnced by dampness has an
undoubted effect in causing inflammation of the udder and it is easy to un-
derstand that cattle bronght from the almost rainless district of Lower Sind
and from its allavial soil which i naturally well drained, would in the Deccan
especially in the monsoon, be sttbject to the ailment referred to. It is perhaps
also noteworthy that in fan outbreak of rinderpest at the Poona Govern-
ment Farm, the disease was not nearly so fatal amongst Sind cattle as
amongst other breeds, but then, it is well known that the disease is habitually
present in Sind and affects the cattle there in a milder form than in thie
Presidency proper. Is this because they are constitutionally inured to it ?

Good cows cost in Sind Rs. 45 to Rs. 60 depending upon the season
when bought. A pair of good strong work bulls can be bought at Rs. 60
to Rs. 80. As work catile they are slow and better adapted for the plough
than for road work. They are too slow for light quick road work and not
strong enough for heavy slow cartage.

The bull represented in illustration No. 89 is very dark red in ecolonr.
He is somewhat short in the hindquarters and deficient in thigh, otherwise
he is a shapely typical specimen. He was bred at {the Poona Government
Tarm and is now used at stud *there for a fow of the cows. Tustration
No. 40 represents an exeeptionally good cow, a grand specimen of the
breed.® The shapely red heifer (illustration 41) is a daughter of No. 40 apd
bred at the Poona Government Farm. No. 42 is faulty in colour but a
good milker.

A particolar faile
ing.

Yalue,

Tlustrations
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DECCANI CATTLE.

The conditions Throughont the Deccan and the Southbern Maratha Country the ordi-
umder which these ;ary cattle are of no fixed type, or particular breed. The districts referred

cattle are bred,

to are subject to periodical scarcity and occasional famine, and are in no
special way suited for cattle breeding. It is true that the Western Ghéts
and the Sétpura hills provide large supplies of grass in ordinary years and in
years of famine are made available to the cattle of the adjacent Collectorates
for grazing grounds. The Ghéts, though producing much grass, cannot bea\
considered as suitable for cattle breeding on account of the excessive rainfall
and because of the coarse character and inferior quality of the grass pro-
duced. There are good grass-lands of considerable extent, more inland with
a lighter rainfall and giving fair vields of grass of good quality ; but such
Iand is mostly reserved as Government Forest, and the grazing of cattle or
other stock is prohibited except when those « furans” are opened under the
express orders of Government in famine years. It is probable that through-
out the Deccan before grasslands were reserved as forest the facilities
for cattle breeding and for keeping the old Deccani breed pure were consi-
derable. Under existing conditions the grazing grounds available beyond
what is under arable cultivation consist of little more than trap-rock and
gpear-grass.  The cattle owned by the average occupant of arable land are almost
entirely hand fed, and upon the produce of the arable areas. There are no
owners of large or even moderately large herds of cattle. The number of breeding
cattle owned by an average cultivator is small. He may own one or two
cows and a few head of young stock. He cannot afford to herd them by
themselves. The cattle of any particular village are herded together by
children, and the common grazing ground is commonly as bare of vegetation
as & macadamized road. After harvest there is a picking in, the stubble
and on the boundaries of fields, but for six or more months of the year any
herding that is required is to keep the cattle out of the crops. The system
of breeding, if system it can be called, is haphazard to a degree. In the Dec-
can, as a whole, there are not as many work cattle bred as are required for agri-
cultural and other purposes. T.arge droves of Malvi and Khilldri cattle (many
of them 4 and 5 year old bulls) are annually brought in from Holkar’s Territor%'
and Mélva and a large proportion of cattleused in carts in towns and by the
be.tter class of cultivators growing irrigated crops and cultivating good black
soil are of the Malvi breed. The restriction in grazing ares, the introduction
ot other breeds and the present haphazard or uncontrglled system of breeding
have re§ulted in producing a general non-deseript type of cattle. A fair
Proportion of the old Deccani sort still zemains, but in course of time, the
breed as a pure breed must inevitably disappear unless in every village
the owners of cattle are compelled to castrate their male stock at the age 6f 2
Years or younger, excepting such promising young bulls as should be resegved
fpecially as aires,
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The old. time Deccani was nothing if he was not hardy. He inherited
hardiness, because the breed for generations, probably for cénturies, bad
been inured to periods of scarcity every year and periodic famine. It was
a case of the survival of the fittest. The pressure on this survival was in
older times less severe than now because of more extensive grazingaress. It
was severe at all times and only a small bardy active breed could exist under
such trying conditions. Any attempt to increase the size or any effort to-
wards other improvements must inevitably fail unless thereis a corresponding
improvement in the food supply and a guarantee that it will not fail on occasion.
1 give below what I conceive to be a fairly accurate description of the old
Deccani as represented now by only a comparatively small proportion of the
cattle in the Poona, Sholépur, Sitéra, Ahmednigar, Nésik and Khéndesh
Collectorates, and in the Southern Mardtha Country and also o some extent
below the Ghéts. There is considerable variety in colour, The predominating
colours are black, white or grey; but red, brown and spotted colours are not
unusual. Very often an animal otherwise whole coloured has a peculiarly irregu-
lar marking of white or rather dingy or smoky white on the face. This featureis
excellently shown in illustration 43. The frame is short, thick-set and very
shapely, the lines being rounded rather than straight. The legs are squarely set,
small, with neat bone and small hard feet. There is considerable droop in the
quarters behind the loins. There is not much loose skin on the dewlap or
neck and is either absent or sparingly present on the sheath. The cows are
very poor milkers, and the appearance of the udder and its size denote this.
The head is characteristie. The forehead is often or nearly always narrow above
the eyes, whilst the muzzle is large. This gives the face a narrow appearante.
The eyes are prominent, The ears are moderately short and not inclined to
droop much. The eye and other exposed membranes and muzzle are usually
jet black. The horns of the cows genersally spring from the head in an upward
direction, then sometimes bow with rather an abrupt curve outward and then
inward. They are of moderate length being neither thick at the base nor
very sharp at the point. The horns of bulls and bullocks are thicker, shorter
and not so sharp at the point as those of cows. The nimburi, a small
projection of bone between the horns, is always present.  The bullocks, though
small, are extremely active and strong and fit for a long day’s work 1if fairly
fed. They are very suitable for light road wopk, and with a light plough do
also good work. They are often used in a light cart as trotting bullocks.
A good pair costs Rs. 60 to Rs. 80.

A reference has been made to the influence of importations of Khilldri
and other cattle in changing the Deccani breed. The illustrations 45 and
46 of two pairs of work cattle fairly show the influence referred to. The
bullocks in illustration 45 are half-bred Deccani-Kbilldri. They are well
matched and show more Khillari blood than Deccani, but this .3
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probably due to the’ greater impressiveness of pure Khilliris, These
bullocks represent a very useful class, it is true, They are considerably
larger than pure bred Deccanis. They represent the class of cattle
which would be found in every way suitable for fairly heavy cartage or for
agricultural operations on good deep soil. They are sufficiently active and
strong for these purposes. The most prosperous class of cultivators in the
Deccan would prefer pure bred Malvi cattle. A good cultivator—the oecupaut
of a fair sized holding of good soil, and having a well, and growing a fair ex-
tent of irrigated crop—would be able to feed such cattle liberally at all seasons.
Even in a year of famine he would not be without his resources. If these
cattle had to live under the same conditions as Deccani cattle in a year
of famine, they would survive only for a very short period, and are therefore
unsuitable for the occupants of poor light upland soil—a description of soil
which is very extensive throughout the Deccan. If work cattle of the class
referred to are numerous, cows and young stock of the same class must also
necessarily be numerous, and the danger to be apprehended is not that work
cattle of this class will not survive a year of famine, but that the cows and
young stock will die wholesale. Without expensive hand feeding they will
agsuredly die, and it will not pay to keep them alive if the feeding is ex-
pensive.

The change which the Deceani breed is slowly undergoing is strikingly
illastrated by observing the gradual change in the type of cattle as one travels
southward from Poona by the Southern Maratha Railway or from Dhond
through Sholdpur and Bijdpur to Dhérwar. The Deccani gradually changes
until, in the south of the Presidency, we find many of the common cattle
closely resembling those of Mysore and Madras. The half-way change
between the old Deccani type and that of Mysore and Madras is shown in
Mustration 46. These cattle for ordinary agricultural purposes—for field and
road work—will bear favourable comparison with very good Deccanis.  Their
measurements show that they are larger than Deccanis and they are not defi-
cient at work, in endurance, activity and strength, but it is very doubtful
whether these cattle would in a year of scarcity or famine exhibit that degree
of hardiness that a Deccani exhibits,

The changes im-
duced by mixed
breeding in the
Deccan i3 strikingly
illustrated.
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KHILLARI CATTLE,

Khillari cattle are bred extensively by professional herdsmen in the S4t-
pura range of Hills, chiefly in Holkar’s Territory to the north of Khéndesh

These cattle are bred by Khill4ris or Dhangars and Vanjdris. The former are
cattle or stock breeders and deslers, pure and simple.

The latter may also
tultivate land.

Each owner has 25 to 200 eattle, and generally about 100

head are herded together with 2 men in attendance. Bulls specially selected

as suitable sires are herded with the cows and young stock. Young bulls
are generally sold when 1 to 2 years old at Rs. 15 to 20 each. Cows or
cow calves are rarely sold., The herdsmen generally remain in their own

tdlukas, but wander from place to place in the hills, moving from one place

to another as the grazing gets bare. There is never absolute scarcity of

grazing except perhaps occasionally in May. At this season the grass
is very dry and innutritions and sometimes half a Ib. per head per day of cake
or cotton seed is given. The leaves of anjan (Hardwickia binata), and pipar
(Ficus tsiela), are given to the cattle also at this time. The cattle are

rarely brought near villages, and are extremely wild except with their own

herdsmen, They are never sheltered. TIn the rains a rocky place in barad

soil, naturally dry and well drained, is selected, and the catfle are penned
here at night but never tied,

During daylight they graze in the adjoining
jungle grazing grounds.

The Khillaris pitch pdls as shelter in the rains and
the Vanjaris build huts with coarse jowdri stalks plastered with cowdung

and mud. The grazing fees are annas 4 per head per anuam. Khillari eattle
are mostly bred in the following places in the S4tpuris: Chhodi, Borddi,
Dhodvéda, Héted, Sdpkani, Badvini, Melan, Ketia, Singvi and Palasner.
The rainfall is sufficient. The soil is mixed black with muwrum or rock
below. The streams are perennial and drinking water is abundant. The graz-
ing is good and shaded with mohwa (Bassia latifolia), rohin (Soymida febri-
fuga), beheda (Terminalia belerica), sala/ (Boswellia serrata), atjan (Hard-
wickia binata), sddada (Terminalia tomentosa). The following afford less
shade dhdwdd (Anogeissus latifolia), Zhair (Acacia catechu), sdg (Tectona
grandis), tiras (Ougeinia dalbergioides), herar (Acacia lencophlea), lodhye
(Symploeos Beddomei). The common jungle shrubs are Arkati. (Mimosa
hamata), bori (Zizyphus jujuba), and anjer (Acacia tomentosa). Cultivated
crops ocoupy very limited areas ift sthese parts. In January and February
the cattle are brought down from the hills to the coltivated plains, and
range over the fields which at the time are bare of crop, but afford a
fair picking in the stubble and headlands. The cattle get a complete
change and thrive. The owners of the arable lands do not object as
their fields are benefited by the dfoppings from the cattle. Heifers breed
when about four years old but cows only produce calves about every
second year. The calf suckles as long as the cow remains in milk. The

The conditions un-

. der which Ehilléri

cattleare bred.
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cow comes in “heat™ only when she goes quite dry. The young bulls are
bought up by local dealers, and when sold are herded separately from the
cows for a month in the hills and are then driven in sinall droves towards the
Decean for sale. They are as far as possible handled and made more or less
domesticated, but they are not easily tamed. Tt takes at least three months
tomake them at all tractable. A good many of these cattleare brought
annually into the Ahmednagar and Poona districts, and those of good
quality are readily saleable at fair prices, Rs. 40, 50 or 60 each. The pur-
chasers of the younger animals have to keep them for two or three years

before they become fit for regular work, Meantime they become quiet and
domesticated by kindly handling.

Khillari cattle resemble Mysore cattle in conformation and those now
bred in the Sdtpuras must have sprung originally from imported stock. It
is said that one Gowdia Dhangar of the Ndsik district some 80 years ago
owned Mysore cattle and in a year of scarcity took them to the Satpuras.
The present Khilldris are descendants of these cattle. The original pure
bred bulls are said to have been used on white Varadi cows. The fact
that Khilldri cattle are now bred true to a particular type in a district where
M4lvi cattle are also extensively reared is a clear indication that the breeders
know the advantage of keeping a good strain as pure as possible.

" Khilldri bullocks are a general purpose sort, excellently adapted for field
or road work and are in high favour with the better class of cultivators in the
Deccan. They are sufficiently strong for afl ordinary work purposes, and
inherit a good deal of fieriness of temper, activity, endurance and hardiness
which are valuable characteristics in pure bred Mysore cattle. The purest
strain of Mysore cattle is the Amrit-Mahdl which occupies the position
amongst other Indian breeds of cattle that the thorough-bred horse occupies
amongst other breeds of horses. The Khillri though unmistakably of Mysore
type is by no means so highly bred. He is bigger in frame and coarser in
bone. He has lost the high bred appearance of head and horn which the
Mysore possesses. He retains) a remnant of the fierce fiery temperament,
and though an excellent trotting bullock with a light load bears no
comparison in this respect with the pure bred Amrit-Mahdl ; the latter is
essentially suitable forroad work and capable of performing quick journeys
of along distance with a light or’moderate load. The loose skin of the
neck, dewlap and sheath which is never very prominent in the pure Amrit-

The general snd
particular character~
istics of XhillAri
cattle—~This breed
end pure bred Mysore
cattle compared.

Msh4l is fairly well developed in the Khilléri and interferes to some extent,

with trotting action. Amrit-Mahdl cows are always invariably white
or light grey. The Khilliri, though sometimes nearly white in colour,
has often a ,yellow-ochre tinge and if grey the lighter shading is tawny.*

3 1 am indebted t0 my [Assistant Mr, Kelkar, Superintendent of the Poona Government Furn., to a
consMerable extent:for this mformation.
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The droop in the hindquarters of the Amrit-Mahdl is much more
marked than in the Khilliri. Iam not at all suré that a decided droop
in the hindquarters is mot associated in a remarkable way with increased
activity. Any way slow heavy work cattle have invariably square or level

quarters.

llustration 47 represents a typical Khillafi bull. His colour is grey
with a tawny tinge. The head, neck and hindquarters take a darker
shade than the body. This combination is not wnusual, Illustration 48 re-
presents a bull with a decided tawny or yellow-ochre tinge particularly on the
neck. He isnot such 2 good specimen as 47. The latter has a well propor-
tioned frame, wide, deep and well coupled, but not long, with great girth. He
stands well on his legs, has muscular thighs and forearms with plenty of bone
below the knees and hocks and small hard well shaped feet. It will be noticed
that there is considerable development of loose skin on the dewlap and sheath
and that the neck is short and thick and the hump large. The muzzle
and eye membranes are flesh coloured—a common occurrence when the hair
has a tawny colour. (Amrit-Mahal cattle have always black muzzles and
black eye membranes.) The Khill4ri head is very typical, long between the
eves and the muzzle, the sockets of the former being elliptical in shape and
placed on the side of the head. The eyes are placed deep in the sockets
and look treacherous. The forehead bulges above the eyes and slopes
backwards. There is a vertical valley extending from the poll nearly to
the level of the eyes. The ears are short, pointed and carried in an alert
way. The horns which spring close together at the base take a backward
sweep, gradnally diverge and near the points bow abruptly upwards in a
graceful curve. They are fairly thick at the base and very sharp
at the point, of medinm length in the bull, but considerably longer in
a cow or in a work bullock that has been castrated before reaching maturity.
If the Illustrations 50 and 51, which represent pure Mysore cattle, be
examined, it will be easily seen that Khilliri and Mysore eattle have
many characteristies in common, yet to a practised eye the identity of each
cannot be confused. The pure Mysore as shown in these Ilustrations has
a better bred appearance, a finer head and finer longer horns, with no extra
development of loose skin to interfere with trotting action. The frame
lacks massiveness though not badly proportioned. There is the decided
droop in the hindquarters, the deer-like limbs are particularly well shaped,
and well set. The feet are small, durable, well shaped and black. The whole
conformation in fact is indicative of combined endurance, activity and strength.
The Khillari in common with the Mysorg reaches maturity slowly. The cows
are miserably poor milkers. They show great maternal instinet and strangers,
especially Europeans, better keep at a safe distance whilst the calf is young ;
and should not uncautiously approach either cows or bulls at any time,
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Tllustration 49 represents a well bred Khilldri bullock. TIllustration 52
represents a pair of Madras cattle.  They are of Mysore type to a consider-
able extent, but the broken colours indicate impure blood to some extent,
Big heavy cattle such as those of this illustration are suitable for fairly heavy
cart or transport work. Well bred Khillari bullocks are worth Rs. 200
per.pair, while pure Aonrie-Malsil bullocks ave worth Rs. 300 to Rs. 400 per

pair according to guality and size.

i bully

i

1K hill

48.-




114

oy

YOI

"

(




51.—Amrit-Mahal cow.
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The general oondi-
tions under which
MAlvi cattle are bred.
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MALVI CATTLE.

M4lvi cattle ave bred in the Territories of H. H. the Mahdréja Holkar
and the Mahdréja Sindia. The cattle breeders do not generally own large
herds. Very few owners possess more than a dozen breeding animals. Some
few breeders possess larger herds (up to 200 animals). Almost all occupants
of land own a few. The cattle of each village are grazed in a common herd—
300 or more together. Pols or bulls dedicated to village gods are numerous
and generally of superior class. Cows are covered by these and by young baulls,
which graze with the village herds until they are castrated and put to work
or otherwise disposed of. The system of breeding is therefore more or less
uncontrolled. The only professional herdsmen are gaslis who depend for
their living on cattle breeding and the sale of milk, ghes and other milk pro-
ducts. The other castes who breed csttle are husbandmen also. Theyare
the Anjanis, Khatis, Sendhos and Sondhias. Anjanis and Sendhos are sub-
castes of the Rajputs. The Khatis are Gujardtis. The following are the chief
centres where Malvi cattle are bred ; Zards, Manpur, Ujjain, Jogoti, Kélu-
kheda, Gotampura, Tardna, Bichdod, S4japur, Alot and Jévra, and other
smaller villages of minor importance. The best description of Malvi cattle
are believed to be bred in Newr, Sonkas, Tonk and Agar in the
Sajapur district. The rainfall of these places varies from 36 to 40 inches.
There are perennial streams. The soil on the lowlands is black and
fertile.  There is first-class grass and grazing in the upland low
hills which are shaded with &dbhul (Acacia arabica), sdg (Tectona
grandis), emjan (Hardwickia binata), dhdwde (Anogeissus latifolia),
palas (Butea frondosa), and sddedo (Terminalia tomentosa) trees.
Throughout Malva generally, the conditions for cattle breeding are not
so favourable as those referred to above, but there is nowhere any great
pressure on cultivation. Grazing grounds and grass-lands are extensive.
Grass is cutin quantity, made into hay, and saved for use during the hot season
when other fodder becomes scant and for feeding at night at all seasons.
The chief cultivated crops are jowdr, maize and linseed. Breeding cattle get
no feeding except what they pick up in the grazing grounds along with
hay or karbi at night. Cows, young stock and bulls are herded together.
Heifers are of breedable age at 3 to 4 years, Cows generally produce two
calves in three years. Very few of the cows milk well. They seldom yield
more than 4 to 6 lbs. per day. The gawlis probably through a process of
selection possess cows which yield a fair amourit of milk, and sell ghee. The
cows belonging to ordinary eultivators and other breeders are rarely
milked.  The calf suckles the whole, In the rains the cattle are
sheltered in open sheds at night, but are not tied up. In

.the fair season they are kept during the night in open yards,

At the weekly bazars of the villages, where Malvi cattle are bred Vanjaris ¢r
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—Malvi -bull.

5 4. —M dlvi bullock.




The general and
particular character-
isties of Malvi cattle, *

120

Longotas purchase young bulls or Lullocks as they get the opportumty at
Rs. 10 toRs. 15 perhead. A good pair of work bullocks costs Rs. 60 in Malwa
and a good cow Rs. 20. Generally the Vanjiris purchase young bulls or
bullocks in April. They are taken to the Sdtpura Range in the hills of
Shendva, Jalwana snd Thikari in the Holkar’s Territory where they are kept
&1l July. In August the owners then return with their cattle howme and start;
with their droves for the Deccan and pass through Chalisgaon, Naydongri
Réjdpur, Yeola, Kopergaum, Ashi, Umbri, Shipalapur, Kanur, Pathar,
Ghodnadi, Poona, Birdmati and then on to Sholdpur. After they purchase
from the breeders the following charges are payable for grazing, &e.

Annas.
1 Per head wv  Mélwa.
1 Do. o i s Khalghat.
4 Do. . ... Shendva.
8 Do o . Séngvi.
8 Do. ..» Nagar.
8 Do. - ... Poona.

The cattle are mostly three to five years old. The drovers drive
their cattle from 10 to.15 miles per day as far as possible through
forest and other waste land. The cattle graze as they travel. The camp is
pitched near a village at night. The cattle are sold as customers are found,
but the price is not paid at the time. When all the cattle except such as are
required for pack purposes have been disposed of, the drovers return and
collect their money. A purchaser in any particular village has to keep the
whole tribe as guests until the price is paid, and in consequenge there is
as little delay in making payment as possible.

Malvi catile have been bred pure for a very long period. They are parti-
cularly true to type and have certain peculiar characteristics which leave no
doubt as to their purity of blood. The predominating colour is pure white.
Grey or silver grey specimens are common, but broken colours are unknown.
In a grey or silver grey specimen usnally the limbs, neck and head are a
darker shade than the body. Milvis are essentially work cattle, medium
in size, and adapted for any description of ordinary work. They are spirited,
active and strong and equally good foretfle plongh, the cart, or for well
work. It is not surprising therefore that the well-to-do Deccan Kunbi pre-
fers Malvis to any other breed. The Milvi is generally very shapely in
'appearance having the frame wide and deep but not very long. It is
supported on squarely set, well shaped limbs, with good flat bone and
round hard feet. Thereis a slight droop in the hindquarters. Thereis not
much loose skin on the sheath, but that on the neck and de.v!é.p is well
developed. The huwp is large. The head and horns are very %"acteris f#c.



121

The muzzie is large and jet black, the eye membranes and the hair immediate
ly surrounding the eye socket are also jet black. This characteristic

a “hall mark” invariably found in pure bred Malvis. The head is short
the eyes are dark, prominent and have a docile appearance. The ears are
short with little or no tendency to droop. The horns are very characteris-
tic. They are moderately thick at the base, of fair length and are sharp
peinted and invariably, spring in a forward and upward direction from the
head with a graceful outward bend.

Many of the cart cattle of the towns of the Presidency ave of this

This breed is widely

ebreed. This is notably the casein Poona. Many of the Bombay Municipal strbated

cart bullocks are Malvis. Milvi work cattle are widely  distributed
throughout the Decean and also in Southern Gujardt.
»

A good pair of young Malvi bullocks cost in the Deccan Rs. 150 to
Rs. 175, when fully broken and seasoned to work. The Decean enltivator
generally keeps young cattle bonght from the drovers idle or at light
occasional work for fully a year after he buys.  The drover gets Rs. 35-40
up to Rs. 50 for good single bullocks or bulls 3 or 4 years of age.

Tllustrations 53, 54, 5
bull and two bullocks.

5 represent excellent specimens of the hreed—a

i e A

20.—Malvi bullock.

Value,
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THE ADEN CATTLE,

The general condi.

Aden cattle are thred in the districts of Zaida, Al Hasiki, ‘Shaka., Al tions uader which
Anad, Al Hautsh in the Abdali (Lahij) country, the Abyan in the Fadthile 39 cstHeare bred.

country, Al Kesha in the Alawi country, Somali, and Jerabi districts in the

Subaihi country and in Yemen. These districts are approached by land viz

Aden. The general character of the soil is dry and sandy; climate

cool and temperate. Rainfall generally abundant in the hot season, but

occasionally, as in 1896 and 1897, scant. The streams are perennial but

small, affording, however, sufficient drinking water for stock, but not used

fop irrigation. The only grass-lands of importance are on the banks of

streams. A grass called suda grows to a height of about 3 feetin the

rains. The cattle are mostly bred by Arab agriculturists each owning a few

animads, but many people, the well-to-do as well as farmer classes, keep

a cow or two for the value of the milk for domestic purposes. The cattle

of different owners are kept distinctly separate or generally so. Young

stock and older pges go together. Bull calves are castrated when

one year old, and in consequence cows or heifers are mated only with

such bulls as have been selected as specially suitable for stud pur-

poses. Such bulls are caxefully looked after. The cows in their own district

are regular breeders producing a calf every year if fed well. Heifers maturé

quickly and are put to the bull for the first time when about 18 months old.

Calves are allowed to suckle only for a month. Subsequently they are

reared on other food. Well fed cows yield about 18 lbs. milk daily and the

majority of the cows milk well. The cows are fed much in the same way as

Indian cattle, the concentrated food being cotton seed, oil-cake and
grain of jowdri. The daily ration of concentrated food is about 8 lbs. In

addition green or dry jowdri kadbi is given. The cattle are sheltered in

open sheds in towns and villages, but are not housed in the open country

(jungle). The cattle are thoroughly domesticated and accustomed to be
handled by their owners from the time they are quite young, and are in
consequence very docile tempered. Bullocks—not bulls—are used at” work
for ordinary agricultural operations and in carrying water from the wells.
There is no other breed of cattle in the district or brought into the district.
The best cattle are whole coloured. They have been maintained pure for a
long time and are closely bred. . few cows are exported to Aden and the
Somali Coast, and cost from Rs. 40 to Rs. 70 according to quality, supply and
demand. The chief dairy product sold is ghe, but much of the milk is
réquired as such for domestic requirements, Butter is made by churning the
milk in a “leather receptacle by shaking it up and down,” a primitive
method requiring improvement.*

® This information has been obtained through Brig,-General COreagh, Political Agent, Aden, to
whohh the acknowledgments of the Bombay Agricultural Department are gratefully offered.
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Such Aden cattle as are imported into Bombay are uwsually bought
in Aden and the breed is in consequence known in India as Aden cattle,
They are exceedingly true to type. It might safely be conjectared from their
genera] smallness of size, the deer-like appearance of their heads and limbs,
and the uniformity of colour that the breed has been maintained pure
Jor a long time, and also that it has been in-bred to a considerable extent.
The information obtained from the Political Agent, Aden, in answer to direct
questions on these points i)roves such to be thecase. Ture bred specimens
are always whole coloured. The most common colour is a yellow fawn,
changing to a lighter or darker shade on various parts of the body, the head,
neck and limbs being generally a lighter or darker shade than the body.
Pure white and light red are not uncommon colours. Generally the muzzle,
eye and other exposed membranes are a tawny dull yellow colour, but
a black muzzle and black eye membranes are often met with. The inside of
the ears and the udder are usually deep rich yellow in colour, a characteristic
common to other milk breeds giving rich milk, as for Instance, ¢ Channel
Island” cattle. The general form is that of a milking type, being deeper
and heavier in the hindquarters, than in front. It cannot, however, be
said that there iy any deficlency in proportion. On the contrary these
cattle in 2 miniature style are beautifully proportionate. The frame may be
said to be more or less rounded in all its lines, rather short but deep, parti-
cularly in the hindquarters, and fairly wide. There is no decided droop in
the hindquarters behind the loins as in most indigenous Indian breeds, The
quarters are in good specimens, square, and the thighs muscular and well
filled. The tail should be long and thin, a characteristic peculiarly associated
with good milking capacity. The frame is supported on short legs, squarely
set with small deer-like canon bones and feet. The hump is large in the
male, not particularly so in the female. There is no loose skin on the sheath
and that on the neck and dewlap is not nearly so prominent and pendulous
as in many Indian breeds. The udder is generally very shapely, although’
not very large, and does not extend so fax forward along the abdomen as it
ought to do for large milking capacity. The milk vein is generally very
prominent. The teats are well placed but are not generally so large as they
should be. Usually they are so small that they cannot be fully grasped in
the act of milking except by a small hand. The appearance of the head and
the prominent placid eyes indicate & docile temperament which is in no way
belied, and of course a valuable characteristic in milk breeds. The head
is 'nea,t, short, brosd across between the eyes and near the muzzle, but
rather narrow between the homns. The ears are small, sharp pointed,carried
square with the head, with no tendbney to droop, and are moved forward
in an alert manner when the animal expects to be fed or is taking notice
of guything unusual. This alertness as indicated by the ears is mentioned,

The general and
partionlar character.
18tics ofAden catile,



Aden bulls are very
impressive,

Wilk yeld and
value.

Aden bulls are use-
ful work catile,

Tiinstrations,
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wocause those Indian cattle which hase particularly long lob ears look stupid
to a European eye, when they ought to be on the alert, because they have
so little muscular control over their long limp ears. The horns in Aden cattle
are short and crumbled (often) in the cow, and very short and blunt in the bull.
The hreed matures very quickly. Heifers, if well fed and well grown, will breed
in India when 2 years of age. Sometimes even at a younger age, but such
precocity is not desirable. The cows are regular bree('iers coming into ¢ season ”’
for the bull in 6 to 8 weeks after calving and yield milk, if allowed, almost
up to the time they are again due to calve. The milk yield owing to the
docile tempers of these cattle is not easily affected by mismanagement or any
irregularity in feeding, milking, &c., as in most Indian breeds, nor does
travelling by road or rail to reasonable extent or changes in the weather, &e.,
materially affect or permanently reduce the milk yield in any period of
lactation. A good Aden cow for this reason is a god-send to a district
officer if he moves camp often as he necessarily must do.

Adenbulls when used for crossing with any other breed are often particu-
larly impressive in stamping certain of their characteristics on their offspring.
The Aden peculiarity of colour, the absence of loose skin on the sheath
and doeility of temper are particularly noticeable characteristics of half-bred
Adens.

The best imported Aden cows or good ones bred in India yield up to
22 lbs. of milk per day, on a ration moderate in quantity as compared with
that required for the best indigenous breeds when in full milk. In Bombay
Aden cattle are scarce and young good cows are worth Rs. 100 each.

Bulls make good work cattle and being docile tempered. need not for
work purposes necessarily be castrated. They are not strong enough for
heavy haulage, but are exceedingly active and hardy, and for ordinary agri-
cultural purposes will bear favourable comparison with the better class of
Deceani cattle. They are not so well suited for cartage or for ordinary field
work as Malvis, because they are not so big and strong, but are quite as
active.

Tlustration 56 represents a typical specimen of a.bull. He is
deficient in his quarters and light in his thighs, otherwise is véry shapely.
Ilustrations 57, 58 and 59 of cows are good specimens, the white cow
(No. 57) being the best. These cows were notin full milk when the pho-
tographs were taken, so their milking capacities are by: no means fully indi-
cated by the appearance of the udders.
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SINGALESE 0R CEYLON CATTLE.
This is a very small hardy breed of cattle. They are variable in type and

These cattle reseme

colour. The best of them resemble Aden cattle to a considerable extent, Rl

bat the cows differ from Aden cattle in being generally very poor milkers.
These cattle also mature much more slowly than Aden cattle do, A good
many of their characteristics have probably been induced- by close breeding.
There are certainly-no indications that they have been crossed with Madras
cattle or any other Indian breed.

The predominating colours are whole colour—black, brown, red and fawn.
But spotted cattle are oceasionally met with and speckled or speckled roan
cattle are quite common. Many of these cattle are exceedingly shapely with
small, short, rounded, compact bodies, supported on short shapely legs,
squarely set, with exceedingly neat bone and hard small fest. The Limbs like
those of Aden cattle resemable deer. The head is very nest, muzzle large.
The head widens from muzzle to the eyes which are wide apart and very
prominent. The face rapidly contracts above the eyes and the dis-
tance between horns from base to base i3 very narrow. The horns
are short and crumpled as in Aden cattle. The ears are also vxactly like
Aden cattle, being short, quick-set, pointed, carried square with the head and
have no tendency to droop. There should be very little development of
loose skin on the dewlap and none on the isheath or navel. The droop in
the hindquarters is generally considerable. The bullocks are exceedingly
active and hardy and for their size very strong. They are first rate trot-
ting cattle and in light carts are capable of going a long distance in quick
time. They are either driven single in ¢kkas or in pairs in light carts.

Ceylon cattle are branded to an extraordinary extent. Some brands are
distinguishing marks, but many are put on because the owners believe, that
museular development on certain parts is thereby incressed, and the muscles
hardened and strengthened.

Tllustration 60 shows a speckled bull,

Tllustrations 61 and 62 of heifers are exceedingly typical of the breed.
These are much better speeimens than the bull No. 60.

The genersl and
particalar charactere
istics of the breed,

Branling.
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NIMAR CATTLE,

These cattle are bred in Nimér, a district which borders on Eastern
Khéndesh. Many of them are used in the Khéndesh district as cart bullocks,
and may in particular be seen in heavy bandis on the Dhulia-Agra main
road. The best of them are large and adapted for slow heavy road work.
Select specimens are used by the Commissariat Department for heavy transport.
They are bred by ordinary agriculturists mostly. They can readily be re-
cognised by two typical characteristics, #/z., by their colour and by their horns.
The colour i generally broken red and white in large distinet patehes.
Sometimes but rarely the colour is nearly whole red with a slight extent of white
markings. The red is always a light red, sometimes almost a yellowish red,
and the white markings are never pure white. They are bluish or dingy white.
T)e latter appearance being due to a slightly mottled appearance caused by
small spots of red being mixed through the white patches. The horns are
thick at the base, bluntat the point, flattened, and curled over the head somewhat
like those of a Delhi buffalo. The muzzle, eye and other exposed membranes
are very often flesh coloured. In fact this may besaid to be characteristic,
although mottled, or black muzzles are occasionally seen. The head is
distinctly coarse and large, big at the muzzle, wide and long. The eyes are
not prominent, the ears are large and pendulous. The appearance of the
head and eye indicates that Nimgri cattle are slow, lazy and have no great
capacity for hard work or endurance.  The neck is of moderate
length and is thick. The pendulous skin underneath is well developed
bat it is thick, leathery. and unlike that on other indigenous
breeds. It does not swing loosely when the animal moves. The loose
skin on the sheath and navel is also well developed. The frame is long,
square and deep. The hump is large. The pelvic bones are particularly
prominent. The quarters are long and level and the thighs deep and
muscular. Nimdri cattle stand well on their legs but the leg bones are large,
round and coarse, and the feet big, unshapely and soft.

I have made no personal enquiry regarding the history of this breed,
but I imagine if the facts were known that some of the characteristics conld
be traced to foreign blood.

A good pair of Nimdri bullocks is worth Rs. 200 to Rs. 250.

General and parti-
cular charaoteristica
of the breed,

Origin.

Yalue,
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He-buffuloes are
suitsble work oattle
in dtstricts of heavy
rainfall.

The general condi-
tions under which
buffaloes are soccess-
tally bred and reared.
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BUFFALOES.

Buffaloss are naturally water animals and thrive better in districts of heavy
rainfall than ordinary cattle do. In such districts he-buffaloes are used for
draught purposes in preference to ordinary bullocks. Large he-buffaloes are ex-~
ceedingly strong and for slow heavy work are probably more powerful than any
breed of bullock. They are certainly stronger than bullocks of their own size
either in drawing loads or in carrying a pack load or'a pakhdl of water. They are
very cheap when full grown being rarely worth more than Rs. 40 and generally
less. It, therefore, does not pay to rear them except in districts where
grazing is abundant and cheap. He-buffaloes bred in the Deccan are sold when
weaned at nominal prices, Rs, 2, 3 or 4 each. They are taken below the Ghéts
and fed cheaply on the Ghét grazing lands and rice straw, until they are
fit for work, or old enough to be sold to the butcher. If a buffalo cpw will
vield milk without the calf suckling, the calf (if a bull calf) is generally
either starved to death, or surreptitiously killed, or thrown out inte the
street or roadway by the owner, to be taken in and fed at the Pinjrépole.

Although the buffalo thrives better than a cow in a wet climate the best
buffaloes like the best of ordinary cattle are bred in districts of moderate
rainfall and where the conditions for cattle breeding are most favourable.
Baffaloes should be bathed twice a day if they have not access to a
deep running stream or deep water of some kind. They should be shaved
several times a year. The sparse coarse hair on the body (the growth is
thicker on the legs) gives no protection from sun or rain, but it harbours lice
and other vermin. Ticks on buffaloes, especially inside the ears, and on the
underparts, are persistently present especially in the hot weather and should
be removed or killed by means of an insecticide wash ; otherwise the cattle
rapidly loose condition. The black shining skin gets very hot when the
sun’s heat is strong, and it is usual to cover buffaloes when working with jkools
made of coarse sacking. Buffaloes differ from cows chiefly in the following
respects :—(a) In giving milk which is much richer in butter fat ; (3) in voice 3
(¢)in having no hump. Milch buffaloes show great maternal instinct and also
get much attached to their attendants especially to the men who feed
and milk them, also to companion animals in a(ijoining stalls. If separated
from the calf, from companion animaly, or from the man that regularly
feeds and milks them they sare almost certain to refuse to yield milk, and
the milk-yield may be permanently reduced. When ill, even with 2
trifling ailment, they rarely will allow milk to be drawn. This is a safe-
guard in India considering ;the danger to the public which would arise
from the sale of milk from diseased animals.



65.—Typicgl head of Jafferabadi buffalo.




Foor distinct
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Jafferabadi buifa-
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eperal snd parti-
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Value,
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JAFFERABADI BUFFALOES.

There are four distinet breeds of buffaloes known in Bombay, »:z,,
Jéfferabadi, Delhi, Surat and Deccanis.

J4fferabadi buffaloes are bred in the Gir hills and in almost every village
and town throughout the south of Kathidwar. Cattle of the purest blood
are believed to be owned by the Bhavnagar State. Jafferabadi buffaloes
are very large, but even the best of them are not shapely, They stand hiéh
on the leg. The legs, bones and feet especially in old cattle are exces-
sively large and coarse. These cattle are very ponderous in front, the
brisket being characteristically prominent and large. The withers or crops
are usually very sharp and narrow. On the other hand the pelvic bones
are so prominent that they disfigure the animal. The quarters are square
and fairly level, and the thighs deep and muscular. The upper line is
very uneven. Altogether a Jifferabadi buffalo is by no means shapely.
The prevailing colour is mostly black, with a few white markings. But
sometimes the white markings are considerable, especially on the legs and
face. Cattle so marked have usually one or two wall eyes and the muzzle
and other exposed membranes are either white, or flesh coloured, or partly
so. The head of a J4fferabadi buffaloiis very characteristic. The horns
particularly in the male are extremely coarse and large. There is extraordi-
nary development of the fronfal bone and this appears to be continued to
form the base of the horn. This extraordinary developrent of bone at the
base of the horn forms what may aptly be described as large excrescences
which occupy each side of the face from the forehead to the cheeks extending
considerably below the level of the eyes. This development of bone increases
with age and in old cattle the eye sockets are almost completely surrounded.
Therefore old bulls are often blind or nearly so, Each horn, as it starts from
the base of the bone excrescence, takes a downward backward spiral sweep.
The horn at the base is not round ; it is comparatively flat and broad, but gets
more rounded towards the point, The development of frontsl bone and
excrescence are not so great in the cow. The horns take the same downward
curve on each side of the head as in the bull. They bend downward, outward
and then upward, the bend generally forming about §ths. of a circle. As n
bulls s0in cows the eyes are generally sunk deep in the head especially in old
cattle. The necks of cows are long and thin. Bulls have thick and muscular
necks. A good Jéfferabadi cow costs Rs. 150 or morein Bombay and yields
a large quantity of milk in Kathiawir; 30 to 40 lbs. daily usually. The
udders are not usually well shaped although generally very large. The

teats are usually very large and are contracted curiously into a neck at
the junction with the ndder.

A typical head of an old Jéfferabadi bull is excellently shown in Illus-
tration No, 65, Illustration 66 shows a full length portrait of the same
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bull, It cannot be claimed that he is a good looking specimen, but he is
neverthieless perfectly typical of 2 pure bred Jafferabandi. His legs and feet
have got extremely coarse and large with age. The callous growth asshown
on the stifle joint is often seen in old heavy buffaloes. It is caused by lying
upon and rising from the hard floor of a stall. In Jlustration @7 the
prominence of the pelvic bones and heaviness of forequarters which are so
characteristic in Jéfferabadis are clearly exhibited. This cow was exhibited
by the Bhdvnagar State at the Bombay Show (1890) and is a grand speci-
men of the breed. Illustration 68 represents the common type of J&ffera-
badi cow as ordinarily met with.
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—Jifferabadi buffalo cow.
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DELHI BUFFALOES.

These buffaloes are bred throughout the North-Western Provinces and
Sind. A few are bred in Palanpur Agency but nowhere else in Bombay.

Genersl character- They are very large cattle, with deep, wide, rather short frames, and stand
ilﬁ“ of Deltd bafla- 1 ohort thick legs, which are squarely set, rather*wide apart. The withers or
«crops” like those of Jéfferabadis are thin and naryow and stand up like a
spine. This conformation together with a slight dip or hollowness of back and
an abrupt elevation of the spine behind the pelvic bones cause an uneven upper
line. Delhi buffaloes are not so heavy in the forequarters as Jafferabadis:
neither are the points of the pelvic bones so prominent.  These cattle may be
described as massive and square all over—heavier, however, in the hindquarters
than in front. The colour is usually jet black, but occasionally white markings
aremet with. The head is short, neat and clean cut (no superfinous flesh)—large
at the muzzle and rather wide at eves. The forehead is slightly prominent
and the face is always hollow or indented between the forehead and muzzle.
The term « dish faced” as used in Eugland is aptly descriptive of the con-
formation referred to. The horns are very characteristic. They are thick at
the base and fairly sharp at the point. They have a rugged, uneven surface
somewhat like the uneven surface of certain curled shells of sea molluscs.
They rise from the head in an upward and backward direction and then curl
over the head like the horns of a ram. If the full outside length of horn
it measured then the horns are found to be long although being curled
they look short. The neck is short and very thin considering the size
of the frame. A good Delhi buffalo gives in the north of India up to
50 Ibs. milk per day, but such superior milkers are rarely brought to
Bombay, The udder. is generally very large and commonly is alzo well
shaped. The teats are properly placed and of moderate size. Five teats on an
udder are common, the 5th giving less milk than the others, A good
young Delhi buffalo is in Bombay worth Rs. 150 to Rs. 200. Heifers
come to maturity sooner than Jafferabadis and generally breed when
3L to 4 years old, if well cared for. The cows (illustration Nos. 69
and 70) are well bred and typical. They belong to the Poona Government

Farmn Lerd.
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70— Delhi hnffalo cow.



Measurements of Delhi Bugulo Cows.’
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General character-
Btics of Surat and
Peccani buffaices
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SURAT AND DECCANI BUFFALOES.

Surat and Deccani buffaloes are much smaller than the J4Herabadi or
Delhi breeds. There is little 8r no difference in conformation between Surat
and Deccani buffaloes except in the horns. The horns of a Deccani are long,
straight and sharp and extend back to the shoulders, or sometimes to the mid-~
dle rib. Those of Surat buffaloes extend along the side of the neck and turn
up near the shoulder with an inward easy curve at the point. This inward
curve often brings the point in contact with the neck or shoulder. The
eolours are black, black with white markings, grey and albino. In grey cattle
the hair has a dun colour, but the skin has a reddish brown tinge and in
cattle of this colonr the muzzle is often a peculiar slate colour. Albinos and
cattle with broken colour have usnally wall eyes, and the exposed mem-
branes are partly white or flesh coloured. A good Surat buffalo has a
long, fairly level, wide, deep body, with no particular prominence of
pelvic bones. The withers or crops are narrow. Otherwise the body is
well formed and rounded rather than square in its limes. It is mear the
ground and very shapely. The forequarters are light but not unduly
so.  The leg bones are short and sonewhat coarse and the feet are fairly
large. Tufts of thick long bair grow on the knees. The neck is long
and muscular in the Lull, but in both sexes 1s usually very well formed
tapering gradually from the throat to the chest. In Surat Luffaloes the
udder is a much better shape than in Jéflerabadis or Delhis, and the teats
are of moderate size and well placed. A good Surti Luffalo gives up to 16
seers or 82 lbs. milk per day and costs in Bombay from Rs. 100 to Rs, 120.
Tlustration 71 represents an excellent specimen of a Surti buffalo bull,
Tllustration 72 represents a good Surti cow.
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Measurements of Surat Bugfaloes.
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