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PREFACE TO THE FIRST EDITION

LITERATURE is positively carrelated to the collective
thought and action of a country and hence it is taken
as an index of the progress the country has made in any
particular line of work. Dairy literature published in-
our country is very poor and this fact alone is quite
sifficient to show how far our comntry is lagging behind:
other nations in the science and art of dairying, For-
tunately, however, efforts are being made in several
directions to improve the present deplorable: condition
and to add to the present literature is one of thess. The
publication of this little book is an humble attempt to give
<cnly the rough outlines of such a vast and vitally important
subject and it does not aspire to any thing beyond this.

In our country, dairying on modern lines is at present in
its infancy and hence this little book may have its own
weak points ; but it is hoped that the very defects. may
give impetus to progress in dairy farming and if fortunately
such an impetus be given, my object in publishing this
book would be amply fulfilled.

I acknowledge my indebtedness to Professars R. V.
Damle and M. G. Phatak of the Agricultural College,
Cawnpore, and to S. T. Gadre, Esqr., Industrial Chemist
ta Gavernment, U. P., for their valuable help.and friendly
encouragement, without which, the publication of this book
would not have been possible,

CAWNPORE,
10th July 1923,

AGRICULTURAL COLLEGE,
} AUTHOR.



PREFACE TO THE SECOND EDITION

SINCE the puhh(auon of the first edition some progress: -
'has been, made-in.the. science and practice of Dairying
and i in this regard the feeding experiments taken ap by our
Agricultural Departinents, the establishment of the fm-
perial Institute of Dairying and Amma.l Husbandry at.
Ba.ugalore and. the Central Cattle Bureau are worth poting.

vin bnngmg out this second edition an attempt is made
to keep pace with the progress recently made in Dairying:
i our country by makmg ample use of the latest avmlable :
mforma.tlon.

‘Three new and’ important cha.pters on (1) Feedmg'
Experiments, (2) Dairy Bactenology and (3) Dairy Econo-
mics have been added in the present edition and itis
hoped. that they will not only make up the deficiency in
this rega.rd in’ the first! edmon, but also be found very
useful

““Tn this added portion, though more techmca.l the same’
w.sy style of expression has been maintained as in other
chapters to-render the subject matter readable without over-
taxing the reader. ‘Sufficient scope and margin, however,
will yet be found left :for the teacher and professar of the’
agricultural institutions where the book will be used as a
text to elucidate the subject by throwing further illuminating
light on it while teaching.

The progress in the science and practice of Dairying so
. far made in our country is decidedly hopeful, yetit would be.
found to be much too little if only a glance is given at the
vast area that still remains uncovered in the field of Dairy-
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ing, It is, therefore, with a deep feeling of constraint that:
I again repeat the sentiment and hope to which I had given
expression in the first edition that the very consciousness of”
our backwardness in Dairying may itself be helpful in
giving a strong and sustained impetus to the desire of
accomplishing that progress with. rapid strides. in the near-
fature.

I have to acknowledge my indebtedness to Dr. Clouston, -
CILE, M.A., D.Sc, Agricultural Adviser to the Govern--
ment of India, for allowing me to quote the summaries of
the Feeding Experiments carried on by our Agricultural
Departments and to Mr. William™ Smith, the Imperial.
Dairy Expert, for kindly sparing a portion of his valuable time:
to go through the manuscript and then consenting to write-
his weighty introduction to this edition of 'my humble book.
on the subject which be loves so dearly a.nd in which, con--
cerning India, he is an authority.

1 have also to thank him for ma.kmg some very va.luable
suggestions regarding the subject matter dealt with in the-
book and farther for putting me under personal obligations-
by sending me photos of typical Dalry animals.

Many thanks. are also due to all the Dairy and Cattle-
Farm Managers who were kind enough to send their replies.
in response to my questionnaire for collecting correct data.
on Dairying.

POONA: }

May, 1928. AUTHOR.
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INTRODUCTION

Of late years the thinking public in India have begun.
to take a live and ever increasing interest in such questions
as public health, the raising of the standard of living of the
ryot, and the progress of agriculture, and there is no
specific qusetion bearing on these subjects so important as
the question of the improvement of Indian cattle. The
cattle question is of course the milk question, and milk
supply is one of the factors which has a very direct bear-’
ing ‘on public health. The cattle question also directly
affects every phase of agriculture and thereby the prosperity
and well being of the cultivator, the real wealth earner in-
India. The cultivation of every crop depends to some
extent on the efficiency of the ryot’s working cattle, Then
the cattle question in India is one which must be of extra-
ordinary interest to the economist in that India by reason
of the sentiments of her people does not, generally speaking,
kill and eat her surplus cattle population, and the country
is therefore called upon to maintain enormous herds of
useless cattle, cattle who by reason of advanced age are
unfit to work and to give milk, and cattie which were at
no period of their existence good enough to be used elther
as workers, stud animals or milk producers,

Seeing that India does not rear cattle for the product of
beef, she only demands two qualities from her cattle popula-
tion ; vis.,, draught efficiency from the male-and milk
yielding capacity from the female. It is now generally
admitted that these two qualities can be combined in any
of the types required for the varying conditions of different
parts of the country, and so the cattle question in India is
and must be the dairy question. It naturally follows that
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the conntry needs light and leading on a subject of such
universal importance and in this the second edition of his
work, Mr. Ghare makes an honest and comprehensive
attempt to deal with the sitvation.

India is a vast country and within its bounds are found
numerous types of cattle and many and varied conditions
under which t‘hey live 'and work and breed, so much so,
that I believe it is impossible f'or any one living person to
write a detailed and accurate account of Indian Da.lrymv as
now carried on in every part of the country ; but this book,
so far as I am aware, isthe only modern publication which’
(attempts to deal with the dairying problem from an all

lIndla. point of view and for this reason it will meet an ever
'lncreasmg demand as a text book, and reference work

iregardmg Indian Dairying. While in the main I agree
with the conclusions drawn by Mr. Ghare in the work, I
do not hold myself responsible for any of his opinions nor’
for -any of the figures, records or results he has compiled.

The importance of the subject demands that we shall have
reliable dairy literature dealing with Indian Dairying condi-
tions and Mr. Ghare’s work is a sound aud comprehensive
attempt to deal with the subject within the limits imposed
by a readable text book and as such I confidently recom-
mend it to the Indian public.

BANGALORE : } WILLIAM SMITH,

December, 1927. _
Imperial Dairy Expert &
Secretary, Central Bureau
of A_iu‘mal Husbandry.
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APPENDICES

APPENDIX “A:

Av, CoMPOSITION OF FooDs AND FODDERS.

Green Fodders.

Name. Moistare % | oil % ‘ Proteids % 9‘“’"‘;"‘"““
Jowar 6952 048 1'36 14'81
Onts e 8351 037 094 9°00
Sarson .. 86713 047 200 464
Nagli 8083 048 1'94 7°85
Barley 7962 045 2'46 820
Lucerne 7803 0'76 3'40 11°55
Senji 84°40 036 2'69 6'16
Guinea grass ... 67°47 094 2°25 16'53
Moth 7470 0’89 320 12'00
Kangni 76779 054 208 10'08
Maize Silage ... 8187 021 077 944
Jowar Silage ... 60°52 0'65 1'89 21°37
Am-Sorghum ... 64°05 [P 151 15°66
Wheat green ... 8265 0'40 1'87 7'56
Maize green ., B892 03 1'13 4'65

Straws and Bhusas. .

Name., Moisture %, Oil 9% | Proteids % Carbo-le:gdmtes
Jowar . 891 2'46 32 46°22
Oats 9'88 197 3'00 41°31
Rice o 10°22 1'23 2'56 40°46
‘Wheat N 871 098 301 3793
Tuar e 881 440 11°0% 44°67
Gram ves 841 227 365 45'86
Kalith e 560 2'63 525 49°66
Wal N 992 © 372 1337 4304
Urd - 1596 1'70 11°19 39'14
Mung 13°30 252 10°88 4035
Pea 8°57 3oz 10'84 4263
Grass good . L o i S 454 46°47
Grasspoor .| - 1104 | ... 1'77 45°21
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Grains, Seeds and Bye-products.
Name. Moistare|  Oil | Proteids | 5/ 0
% % % %

nas - 10074 369 9'71 72°38

| B77 533 952 7¥52

wee we | 10°47 569 768 50738

e e | 12°39 .1'85 6°62 7155

e - 1058 481 66 71’50

. - | 1333 176 o7 70°18

ven ase 998 439 1514 5794

van 983 28t 2729 4318

e . 882 0°80 158718 62'29

aun 10°56 093 20712 61'3¢

04l Seeds :—

Cotton seed ... s 982 18 55 17°31 31°Ly
Linsend s . 580 | 403N 17791 26712

Niger seed . . 742 3% 38°56 25°48
[ -] 10023 1251 3056 29'7%

Saffower - 971 705 3488 zr19
Groand nut ... sy 649 1082 3802 2631
Linsead - ) 172 969 29°57 asoz
we | 10038 953 3006 3377

- 8ot 10754 252 3555

seed ... -} 1206 623 19°78 35°89

pot and niger miyed | 8°38 863 3600 2697

and Cotton seed mixed 945 780 24°28 4030

soed meal ans 832 460 5°B4 5017

bran - e 821 81 57% kLl
Wheat bran ... ] 1002 67 11°75 6l¢7




Co- EFFICIENTS OF DIGESTIB!LITY

APPENDIX B.

295

(RELLNER.)
Feeding Stuff. Proteids. | Ol h‘;gg’t‘;_ :
Green fodders -—
Pasture grass e s 75 66 79 -
American maize ... . 65 72 73
Green Sorghum ... v 62 85 78
Oats flowering e 75 70 63
Barley flowering ... e 70 62 73
Lucerne in flower ... e 81 45 72
Soja beans e s 75 54 73
wys —
Meadow Hay medium - 57 5 64
Millet hay - 63 53 59
] Lucerne hay medinm o 68 53 62
S¢raw, Chalf, Husks :—
Wheat straw - . 4 31 37
Qat straw . . a3 a5 16
Barley straw - 25 39 53
Rice straw 45 47 32
Bean straw .. .en 19 57 68
Pea straw s e 60 46 64
‘Wheat chaff e s 26 43 33
Oats chaff - ase 33 48 49
Rice husks s w | 10 67 35
Earthout husks ... 36 95 39
" Roots and Tubers ;—
Potato e e 5‘ e o0
Mangels . 70 95
Turnips 73 92
Cabbage e - 80 84 95
Graing -—
Qals . 76 80 76
Barley .. . 70 89 92
Maize - - 72 89 95
Field beans - e 87 83 91
Peas - 86 65 93
Veiches n e 88 92 100
Soja beana . . 89 90 69
Linseed - .. 91 86 55
Cotton sead . ams 68 87 50
Locust beans . 68 53 95
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CO-EFFICIENTS OF DIGESTIBILITY—(Continued.)

(KELLKER.}
Feeding Stoff { Proteids. | - Ol Carbo-
4 . - hydrates.
Industrial Products i— :
Wheat bran 79 n 71
‘Wheat flour 86 92 83
Barley bran . 85 87 86
Barley meal 72 38 99
Pea husks e 71 73 o0
Brewer's grains fresh 73 85 62
Brewer's grains dry... . Y2 . 88 60
Rape cake 81 79 76
Linseed cake - 86 52 78
Cotton seed mea] decort. -~ 86 o4 67
Cotton seed meal undecort. ... 77 93 52
Earthont cake . 90 90 84
Palm nut cake o . 75 98 77
Coconut cake 78 97 83
Poppy cake - e i 92 64
Seaame cake . . S0 90 56
Molassen son ] 52 . 91
Ansmai Product (—
Cow's milk 94 100 98




APPENDIX C,
FREDING STANDARDS.

I.—Wolff Lehmann Standard,
For-1000 lbs. body wt.

Dry M. D.lrot. D.Carb. OilD. Alb. Ratio,
Jrainienance 18 o7 80 01 1:11'8
Cow 22 Ibs. milk 29 2'5 130 05  1: 57

' II.—Swedish “Feed-unit'’ Standard.
1 Ib. of standard grain feed is the unit such as corn, barley.
Food required to equal

. . 1 feed anit,
Corn wheat, barley 1°0 1bs.
" Cotton seed meal s
Oil meal . 09
‘Wheat bran, oats i1,
Lucerne hay . - . 20 ..
Oat hay, Oat and pea hay 2’5 ,,
Corn stover e 40 .
Lucerne grean 770 ,,
Sorghum, corn, oats grean 80 ,,
Carrots 80 ,,
Rape green 100 ,,
Prot, : Feed units.
Maintenance 0'65 660
1 1b. milk 0'045-0°05, 033

Iil—Haecker Standard.
Dig. Cr. Prot. D, Carbo, D. Fat.

Maintenance 0700 700 0'100
11b, milk 3 % Fat. 047 ‘20 017
- k- 3. T ‘049 ‘22 ‘019
” +0 ‘054 24 *021
. 5 ‘057 ‘26 ‘023
" 50 ‘060 28 ‘024
" 55 . ‘064 ‘30 ‘026
- 60 . ) ‘067 '32 "028
" 6% ‘072 34 ‘029

o TO .. 074 *36 *031
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IV.~~Savage's Standard.
Dig. Cr. Prot.
Maintenance o700 -
11b. mitk of 20 % Fat. o057
» E . . @061
" 0 .. 0055
" 5 . 0069
e 50 ,. 0073
o 55 .. 0077
" 50 ,, 0081
" &5 . 07085
" 70 ., 0089
V—Echkles Standard.
. Dig. true Proteia,
Maintenance 0500
1 ib. mitk of 3¢ % Fat. &950
” 35 ., 0052
" . +0 ,, 0055
" €5 ,, 0038
" 50 . 006z
o 55 ., 0066
o 60 0070
65 .. 0075

Maintenance

11b, milk of 3'0 % Fat.

MANUAL OF DAIRY FARMING

s
40
5
50
¥5
50
&3
70

VI.—Armsby Stondard.

Dig, true Protein.
0500
a3
0045
o049
0052

¥. Dig. Nutri,
7925
0287
0319
0350 -
0379
0°405
0431
0457
0484
508

Net Energy Therms.
600
0'26
028
0°30
o33
W36
040
0’43
o'sp

Not Energy Therma,
67000
R
0234
0263

s
oans
0338
- 0°361
0385
0408
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VII.—Woll-Humphrey Standard.

Dy M. - Dig. Crude Prot.  T. Dig. Matter
Maiatenance  12°5 " o70 79
ess than 0°5 Ib. fat  16°2 118 } 10'6
05075 ., 187 149 123
073100 ,, 211 1°80 1471
100-1"25 ., 236 Z'11 15'8
183150 ,, 260 243 17°6
1"50-1'75 ,, 285 274 19'3
173200 ., 300 305 2111
VIII.—Modified Wolff Lehmann Standard.

. Dig. Cr. Prot, Total dig. Nuatrients.
Maidstenance 0700 7925
1 Ib, milk containing )
2's % Fat 0'045-"053 *256
3% . 047-"057 286
35% . “049-"061 ‘316
4% . 054055 - 346
59 ., *057-"069 “376
5% . 060073 ~402
55 % o *064-"077 428
6% . *067-"081 “454
65% . *072-'085 . 482

7% .. ‘074-"089 505



APPENDIX D.
DAIRY EQUIPMENT,

Connected with Cattle,

Ropes, chains, pegs, baskets, brooms, brushes, towels and dusters,
-strings, wooden spades or rakes, buckets, sticks, stools, marking irons,
peedle, wooden hammer, lanterns.

Feeding of Cattle.

Chaffcutters, grain and cake crushers, baskets, rakes, steeping vats,
+balances with weights, sacks, buckets, carts, scythes, spanners, lubricat-
ing oil, sharpening stone,

Fodder growing.

Ploughs, cultivators, harrows, hoes, clod crushers, picks, crowbar,
.khurpas, water lifts, carts, baskets, sacks, seed drills, yokes, ropes,
chains, measuring tape or cha.m. spades, balance with weights, tools for
ordinary repairs.

Milk. .

Herd recorder, milk cans of various sizes, milk measnres, milk
-strainer, milking pots, buckem muslin cloth, pasteurizer and cooler,
seals and seal pincers.

Cream,

Cream . vessels and vats {China or ordinary), buckets, strainer,

floating thermomster, cream separator, temperature can.
Butter.

Churn, strainer and sieves, sccops and scotch. hands, butter worker,
_butter box or ice chest, enamelled buckets, beater, butter colour, salt,
.butter paper and cloth, ready reckoner, balance, marble table, butism
prints,

Analytical work.

Sampler, sample bottles, bulyrometer with test tebes etc, complete,
.amyl alcohol, sulphuric acid, hydrometer, thermometer, Richmond's
scale, spirit lampas, preservatives, balance.

Misgcellaneous,

Towels, cloth, scap, soda, dusters, brnshes, brooms, lobricating oil,
lamps, Pot. permanganate, boiler, fuel, oil feeders, spanners, time piece,
.lamp, registers and acconnt books, drying racks and stands, balance with
weights, matches, spirit, quick lime, copper sulphate, office equipment

-and fly papers.

———y
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" APPENDIX E.

DATA FOR DAIRY ESTIMATES.
Live Stock ;—
(@) Mds. of milk required daily X 40
Av, daily yearly yield in Sr, of a cow

®) Mds. of milk required dailv_X 40
Av, daily yield in a lactation in Sr, of a cow

=1 No, of cows required.

= No, of milking:
cows,
{c} In a herd abont 60 per cent, cows remain in lmlk
{d) One stud bull is required for every 30 to 40 cows.
{#) One pair of bullocks is required for every 6 to 8 acres.
Land :—
t to 1 acre for fodder growing and § to 1 acre for grazing per head..
Menlal Staff :—
1 boy for every 20 calves.

t man,, , 25 cows while grazing.
1 w w o 10-12cowsforcleaning the shed and food distribution..
L W v w m v for milking.

Food and fodder :—

(#} Conc. food—$§ the milk yield for cows and 1-2 seers for bullocks:
and 2~4 seers for stud bulls roucehly. .

(b} Bulky fodder—Dry fodder 2-10 and gresn 5-20 seers accarding:
to the kind and quantity’of fodders available per head daily,
-(0) Slage—25 to 35 % loss in silage making.
Deopreclation :—Live stock 10 % ; dead stock 10 % ; Buildiogs 3 %..
Calves :—Roughly 4 calves in 5 years.
- Manure :—60 to 100 mds. according to method of preservation and:
amount of water, litter stc, added per head.

Mik:—2§ to 33 and 4 t6 5 scers daily yearly average of caws and'
buffaloes respectively.
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APPENDIX F.

BUILDING MATERIAL FOR ESTIMATES.
(1) Brick work, 18t class :—Bricks 1520, size 9X43X2}" allowing
59% wastage.
. Slaked lime 16 cu. ft.
Sand 2¢ .,
(z) Brick work, and class :—Bricka 1350, Slaked lime 20 cu. ft.
) Sand 30'!'!! ft. :
-{3) Brick and mnd work :—Bricks 1350, Mud 30 qu. ft.
{4 Concrete trnp metal :—Metal 100 cn. ft. Sand 46 cu. ft.
) Lime slaked 23 cn. ft.
-{5) Concrete of broken bricks :—Broken bricks 100 cu. ft.
: Sand 25 cu. ft. Lime 2§ cu. ft.
-(6} Cement concrete :—Cement 20 cu. ft.; Sand 40 ca. fi.
Broken stone 100 cu. ft.

-(7) Polnting masonry :—Slaked lime and Sand 1% each.

(8) Pointing brick work :—Siaked lime and sand 2 cu. ft. each,

{9) Cement pointing :—Cement and rand § cu. Tt. each,
-(10) Lime plaster :(—Lime and sand 6 cn. it. each.
-{11} Cement plaster :—Cement and sharp sand # cu. ft. each.

{12) Brick floor :(— .

ek -Lime Sand - .

Bricks No, ca. §t. |- cu. ft, |Concretecu. ft. , Bricks.
650 6 9 50, | Laid on edge.
s | 4 K 0 flat. *

(13) Roof :~—Country ronnd tiles 2200
: Bangalore tiles (16X9i‘)—150
(14) Wire tencing :—Angle iron, 5% zxzr—z cwt.
Galvanized iron wire No. 4, 500 £¢.
Strain hooks with nuts 7.
‘The quantities given above are for 100 ft. cuabic, superficial or ran-
ming as the ¢case may be.
{From P.W.D. Specifications.)



GLOSSARY

Afwain :—

Arhar:—
Bajra +—

Bhusa :—

Bhusi :(— .
Chappar :—’
Chavali:—
<Choni :—

Chhatack :—
Dabi :—

Dal 3—
Qhee —
Quarl :—

‘Gur +—

Haldl or Huldl :—
Jowar —
Kachcha :—

Karbl 3=
Kharif 1=
Khowa or Khoya +—

Kulthi —
Lota »—

Bishop's. weed (Carum coptioum) s condi-
ment.

. Pegion pea, {Cajanus indicus), a pul!o.

.Bulrush_millet, (Paunisetum typhoidivm) a
cereal..

The stuff left bebind after t'hrahmg and
separating the. grain of such crops as
wheat, parley, etc.

Husk of pulse seeds.

Thatch of grass, etraw, etc,

Cow pea, ( Vigna catiang), a pulse,

A bye product obtained in preparing Dal
from pulses, It contains some husks and
small broken piece of cotyledons and em-
bryo of pulse seeds.

A weight = 1/16 of a seer == 2 029, ronghly.

Milk curdled with norma.l lactic fermenta-
tion.

Cotyledons of pulse saeds {without hosk),

Clarified butter.

Cluster bean, (Cyamopsis peoralivides), a
pulse.

Raw cane-sugar

Turmeric, a condiment.

Great Millet (Sorghum valgare) a ceveal.
In the text indicates earthen, without mag
onry work.

Dried straw of cereals like Jowar,

Rainy season (June to September),

Milk 1educed to semi-solid consistency by
boiling and evaporating water,

Horse gram, {Dolichas biflorus), u pulse,

A metal pot.



Maund (md) :—
Mawa ;—
Moht :—

Mung :(—
Nala :—
Phol :—
“Pucca:—
Purda :—
Rabt :—
‘Seer :—
Sonf 1—
Soya :—
Tattl :—

Til :—

Tur :—
Urd t—
Wat :—
Zira +—

GLOSSARY

A weight = 40 seers = 80 Ibs. roughly.

See Khowa.

A leather -or metal shest basket used for
raising water for irrigation, a water lift,

-Green gram, (Phasolus radiatus) a pulse,

Small water ¢ourse,

See Bhusi,

In the teft means with masonary work.

A curtain.

Cold season (November to April).

A weight = 1[40 maund = 2 lbs, roughly.

Fennel (Foeniculum vulgare), a condimant,

A condiment (Peucidanumn graveslens),

A structure made of grass, straw, etc., to
serve the purpose of a curtain or wall.

Sesame (Sesamum indicum), qil seed,

Ses Arhar.

A pulse (Phaseclus mungo).

A pulse (Dolichos lablab).

Caraway (Cumintm eyminum),
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