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The T-day F.A.O, meeting on dairy problems in Asia and the Far-Ecast
was inaugurated in New Delhi on December 14 by Shri S.K. Patil, Union
Minister for Food and Agriculture. The picture shows a view of the
meetung on the opening day.
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From The Editor

FREEDOM FROM HUNGER

HE recent FAO Conference in Rome has approved the proposal
for an international campaign for freedom from hunger and
decided to orientating the activities of the Organisation to the
ultimate objective of promoting welfare of all peoples in general,
and of rural populations in particular. The activities of the F.A.O.
in promoting studies and programimes leading to improvement in
crops and stock production are already well-known.

Hunger has indeed two forms, one of lack of required quan-
tum of foods and another of ill-balanced diets. There are still
other factors, of increasing the purchasing power of peoples so
that they could afford balanced diets and of improving distribu-
tion to utilise surpluses and offset deficits on community,
regional, national and international levels. The problem will
have necessarily to be tackled from all these aspects, more so in
our country where the average diets are deficient both in quantita-
tive and qualitative aspects, and the low purchasing power of a
vast majority of people limit their capacity to consume milk and
other protective foods in quantities considered necessary for
maintenance of proper health and fuller life.

In this campaign cattle have an important part to play by
providing larger quantities of milk for the nutritional needs of
our people and more draught power to enable intensive cultiva-
tion of land for higher crop yields and for transporting large
volume of farm produce to marketing and consuming centres.
Development of the country’s cattle wealth will thus make a
very significant contribution to human welfare.

The programme of improving the productivity of our cattle
both for milk and draught has already been initiated under the
national Five-Year Plans. These programmes are required to be
suitably strengthened and expanded. There is no doubt that active
and closer participation of our peoples and institutions engaged

in cattle development will become available for making a success
of the campaign.
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Factors Influencing
Milk Production

by
S.S. MACWAN

Deptt. of Dairy Technology,
Allahabad Agriculture Inshitule

NATUE-E provides milk as a food for the

young of those animals known as mam-
mals. Some of the animals from the mammalion
species have been domesticated, and milk pro-
duced by them is used as human food. In our
country the milk from cows and buffaloes is
used very extensively, and in certain areas milk
from goats, sheep and camels is used.
The milk of every mammalion species contains
the same constituents, but they differ in pro-
Ijl}l‘f'-iﬂl'l .

COMPOSITION OF MILK

Water Tat Sugar Protein Ash
]_-Iuma.n 88.50 330 680 1.30 .20
‘ow SONDN 4 0bid 8 ST
Buffalo o To by i o IR St RS el PR [
(oat 86.88 4.07 464 3.76 .85
Sheep 71946 B.63 4.28 6.68 .97

It is not only the difference in composition of
the different species, but the variation is noticed
in the milk produced from different cows of the
same breed. And these variations are both in
the quantity and in the quality of milk produced.
The most marked variation is in the quantity
of milk and fat relatively. The other consti-
tuents of milk vary from day to day, and the
variation is in proteins and luctose and the salts
are the least variable.

t]?lf:: important’ factors that cause these
variations in the quantity and composition of
milk are:—

Milk Production is subject to certain factors which influence it both in

and quantity.
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1. Heredity

2. Stage and period of lactation

3. Time and frequency of milking

4, Condition of the cow and health
5. Climate

6. Environment

7. Feed

HEREDITARY FACTORS

There are well defined breed differences in
the composition of milk with respect to fat
content, Breeds and individual cows differ
widely in the capacity for secretion of the yellow
pigment, carotene in the milk. The variations
in the composition of milk are due to differences
in breed. The differences in the quality of milk
between the various breeds is distinetly marked.

VARIATION OF COMPOSITION OF
MILK DUE TO BREED

COWS BUFFALOES
Breed Fat S.NF.|Breed Fat SNF
0/ 0/ o/ O/
/0 /o | /0 /0
Amrit
mahal 4.58 Murrah T3 o 2025
Ongole  5.05 ... [(Jaffarabadi 7.3 §10. 1
Sahiwal 4.65 9.20 [Surti 84 | 10. 3
Sindhi  4.84 8.42 ‘
Gir 576 8.92
Tharpa-
kar 4.60  9.00
Hariana 4.60 9.00
Kankrej 4.74 8.30
STAGE OF LACTATION
The stage of lactation affects both the

vield and the composition of milk and milk fat.
The composition of milk from the birth of the
young one to the end of the period of lactation
undergoes characteristic changes. In general
observation after the first 50 days of lactation,
there is a decline in daily milk production until
the end of the lactation period. As the daily
milk yields begin to fall, the fat percentage
begins to rise. With the advancement of lacta-
tion there is also a decrease in the size of the fat
particles in milk. Sometimes in cases of very

quality

The author spotlights such factors and discusses them in details.
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advanced lactation, the milk hecomes bitter
aftor standing for some time. This is due to the
action of an enzyme known as lipase, which 1s
secreted with the milk, and splits the fat into
free fatty acids and glycerin,

TIME AND FREQUENCY OF MILKING

Increased production has been reported for
the three times a day milking over the twice a
day milking. With very heavy yielders milking
four times a day. further inerease in milk pro-
duction, has bhaen recorded. The amount f,r
increase in milk production due to frequency in
milling, is dependent upon the individuality
of the cow,

The interval batween milkings affects both
the quantity and quality of the milk. This
variation is very marked in the fat percentage.
There is a tendency for the morning milk to be
lowered in fat content and higher in total quant-
ity of milk produczd. The evening milk usually
has a higher fat content. The larger the
interval, the lower the fat content, and the
higher the yield of milk, and the more frequent
the milkings, the greater the fat variation has
been observed.

CONDITION AND HEALTH OF THE COW

A cow in good healthy condition when calv-
ing would produce higher daily milk yield com-
pared to one in poorer condition. The poorer
condition may be due to diseases of general
nature, or diseasss effecting specifically the
secretory tissues such as mastitis.

Digeases of general nature reduce the amount
of milk; accompanied by slight increase in fat
and other solid constituents. Thereis a marked
chang: in the increase of chlorine content which
makes the milk slightly alkaline. The pH of
such milk is about 7.0 where as normal milk has
apH of 6.7,

Mastitis lowers the fat content of milk, it
lowers the amount of milk produced by the
infected quarter or udder, and it is likely to
impair or destroy the secretory function com-
pletely.

It has been observed that older anumals give
milk containing less fat than younger animals.
Fat content of milk declines slightly as the age of
the cow advances,

CLIMATE

Seasonal variations have been ohserved.
r . u
The lowest yield has been recorded during (he

4

summer months, When the temperature be-
comes too high, the amount of milk is reduced,
resulting in a slight increase in the fat percent-
age, Most of our animals are maintained on
dry feed, bhusa and kadbi stalk during summer
without any green feed, and this factor is also
responsible for seasonal variation. Milk yield
tends to increase during the monsoons and
winter seagon,

ENVIRONMENT

[deal milking conditions permit the complete
“let down of milk”. The last portions of milk
drawn from the udder contains the highest
percentage of fat. If the cow does not “let
down the milk” the yield and the fat percentage
is greatly reduced. This may be due to excite-
ment as a result of changed surroundings.
strange milkers, presence of strangers and un-
kind treatinent.

FEED

Quantity and quality of milk is affected by
the feed a cow reczives. Under-ieeding dec-
linzs the yield of milk produced.

A certain amount of fat in the ration seems
necessary for milk production. A diet devoid
of fat, but adequate in all other resp=cts, resulted
in much lower milk and fat yield. The exact
minimum level of fat in the ration that is neces-
sary for normal milk production has not been
established. Conflicting data have been ob-
tained by workers, concerning feeding of fat in
excess in order to increase the fat in milk. It
has been pointed out that on changing a cow to
a fat-rich ration, there is a rather prompt in-
crease in the fat content of the milk, but on
continuous feeding of a fat rich ration this in-
crease 18 not likely to persist. The butter-fat
content of milk iz an inherited characteristic
and cannot be altered by special feeding.
The changes brought about by feeding arve tem-
porary.

The vitamin A content of milk increases with
an increase in the proportion of green feed in
diet. The vitamin B content is quite constant
varying only slightly. Green feeds cause in-
crease in the content of vitamin C, but the
variation is very small.

Feeding of excessive salt seems to have no
effect on the quality of milk. Most of the
normal flavouring constituents of milk have
their origin in the feed. There are many feeds

[Contd. on page 7]
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duection.

Raising of Calves for Maximum Production

NE of the most important

tasks on any dairy farm
is raising and managing good
dairy calves, and the future of
any herd depends upon how
well the calves are raised
in that dairy. When the calves

are underfed and poorly manag-
ed, they do not attain the
‘desired growth which 1s very

important for maximum pro-
It is also very well
known that the animals in-
herit their milk producing abi-
lity from their parents through
very minute bodies known as
genes. Therefore, it 15 essen-
tial that the dairy farmers
should select and raise calves
from cows having given high
milk yields. In this way they
can maintain the high level of
milk production, and also ex-
pect improvement over the
previous records. By carelul
mating and feeding of such ani-
mals, the owner of the herd
may developanimals with higher
average production than that
at the start.

In most of the dairies, special-
ly near the cities and towns,
the herd owners instead of
raising homebred heifers mainly
depend upon purchasing newly
calved milking animals for
replacement i theiwr herds,
From the point of view of an
individual. this may be the
most economical way ol main-
taining a regular milk supply,
but not, so from national stand
point. Some of the best ani-
mals as sopn as they get dry
are. - sold-away to persons nof
interested in their breeding
value or are given on the ‘batar’
system, Moreover, the buyer
always runs the risk af frans-
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THEIR CARE
and

MANAGEMENT
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Sardar Singh Bhati
Ji V. i‘.‘__"ufh‘y!i‘, Baraut

mitting contagious and in-
fectious diseases into his herd
throungh new purchases. Thus
no permanent improvement is
effected in the herds. Herd
improvement can only be
offected if the discarded or
culled cows are replaced by
well raised heifers having good
breeding qualities from the
hest producers in the herd.

Raising of calves starts right
from the time they are in the
womb of their dams.  Preg-
nant cows which are not fed
properly give birth to weak and
under developed calves and
weak calves are likely to become
unthrifty. Most of the growth
of the foetus takes place during
the last two or three months of
pregnancy and the cows should
be fed balanced ration consist-
ing of succulent green fodder
and liberal quantity of good
coneentrates  during this
period. = Underfeeding of the
pregnant cows may result In
serious injuries not only to the
cow but also to the unborn
calf. Hence proper feeding and
good management during ges-
tation is essential to prepare
the dam for her next lactation
and to feed the wunborn calf
s0 that it will be strong

and will grow quickly after 1t is
horn.
Calf at parturition

The dam during advanced

stage of gestation should be

provided with clean aurround-
ings and, if possible, soft,
thick and comfortable bedding.
The calving pen should be

white-washed and its floor
disinfected with some dis-
infectant such as lye

solution. The dam at the
time of parturition should be
segregated so that other ani-
mals in the herd may not
excite her which may result
in a diffieult calving as well as
injury to both the dam and her
calf. The beginning of calv-
ing is indicated generally by a
depression on either side of the
tail head 24 hrs. before calving.
A cow will become restless and
will begin to lie down and get
up frequently at the start of
labour pains.

Immediately after the calf
is born, the mucous from the
nose and the mouth of the calf
should be cleaned so that the
calf may breathe freely. The
mother should be allowed to
lick the calf because licking pro-
vides the youngone with the
necessary warmth needed Dby
the calfafter birth and helps in
bloed cireulation. In the
absence of licking, the entire
body of the calf should be
rubbed dry with a large clean
cloth. Drying specially dur-
ing winter will help prevent
chilling and perhaps pneumo«
nia. Rubbing the chest of the
calf after calving with clean
cloth also helps in its respi-
ratory activities if it is mnot
already rvespiring. The tiny
hooves of the calf should be
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trimmed properly with the
help of the fingers. No sharp
instrument should be used

for this purpose so that the
tender hooves may not be in-
jured, ‘Trimming of hoover
after birth helps getting the
calf on its legs quickly and
firmly. Infection may gain
entrance into the body of the
calt through its navel. It is
therefore, necessary to cut
the navel chord at the propear
height with any sterilized sharp

instrument. The  remaining
portion of the navel chord
attached to the body of

the calf should be dipped
in the tincture-iodine solution
to prevent infection. If the

calf does not get up on its
legs within one hour after
birth, it should be helpad to do
s0. During the winter season
both the dam and the calf
should be provided with warm
covering such as blankets,

CALF AFTER BIRTH

In order to develop a superior
herd, a careful selection of
calves' from the high produc-
Ing cows having the desired
qualities should be made., The
milk feeding period is the most
expensive period in the raising
of the calf. Tt is likewise the
most critical psriod in the life
of the ealf.  The young calves-
digestive system is virtually a
single stomach system until
the calf begins to consume
roughages and starts ruminat.
ing. :

The most common methods
of feeding calves are: (1) the
natural or suckling method.
Some dairymen prefer to. allow
the calf to suck its mother
for several days after calving,
Gploﬂtrum, the first milk after
birth must he supplied to the
calf for the first fow days.
Because the first food of the

6
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calf, after it is born, should

have properties other than
what the normal milk has
got. so that it may clear off

the bowels of the calf. Colos-
trum 1s laxative and contains
antibodies, On  the other
hand the blood of the newly
born call contains practically
none of the gamma-globulin,
which means that the ecalf
after birth i1s highly susceptible
to the pathogenic organisms
unless it 18 provided with
colostrum from which it quickly
absorbs the disease resisting
material. Colostrum also con-
tains more amount of vitamin
A and D than the normal
milk. It 1is also richer in
caprylic and capric fatty acids
and contains about 10 times as
much of carotene as in the
normal milk. Enzyme catalase
and acidity are more in colos-
trum than i the normal milk
hence 1t 15 a safeguard against
any infection to the calf.

The greatest advantage of
this system is that the calf
gets pure and clean milk at the
body  temperature without
any sort of - contamination.
The milk is easily digested by
the calf. One of the most
serious problems of feeding calf
by this method is that of scours.
Frequently when calves ave
left with their mothers, they
sutfer from scours  resulting
from over feeding. By con-
trolling the amount of colos-
trum which  the calf gets
from its mother, many cases of
scours may be checked. In
addition the injury to the
teats and the udder of the cow
by suckling may result in
mastitis which might be-other-
wise prevented, . -

(2) Weaning or the artificial
feeding of calves:—By weaning
the calf, the cow could be
completely milked and thus

accurate productive ability of
the cow could be judged.
The calves could be fed ac-
cording to their individual re-
quirements. The milker
should teach the ecalf to
suck milk from the pail. This
could be done first by washing
his hands properly and dipping
a few of his fingers into the
pail containing milk. The fin-
gers with a film of milk should
be inserted into the mouth
of the calf which begins to
suck the fingers. This pro-
cess is repeated for some times.
In the beginning there will be
some difficulty for the calf
to suck milk from the pail
but it will get accustomed to it
in due course of time. Milk
for feeding calves should be at
the bodv temperature varving
from 75° F to 103°F. Fresh,
sweet and clean milk should be
fed in clean bucket. After
teeding milk a pinch of salt
should be put in the mouth
of the calf. The scale of feeding
of calves is given in the table
(se2 page T).

HOUSE FOR CALF

In raising good dairy calves
It 18 but essential that they
should be provided with clean,
well ventilated, well lighted
and dry pens. Proper drain-
age facilities should be made in
the pen and it should never be
allowed to remain wet for a
long time, otherwise cases of
pnewmonia may occur special-
ly in the winter. The calyes
should always be let loose in
the pen and should never be
tied with chain or_rope. The
pen should have one or two
trees preferably neem so that
the calves during hot summer
may get enough of shade under
these trees. The calf pen should
be attached to the milking
shed and if possible a passage
in the common wall be provided
for the calves to reach their

(COSAMYARDHAN AL



mother at the time of milking
specially during the cold nights
in winter season.
lot

labour during milking hours.

will save

This passage
of time

Rarsmng oF CALVES FOR MAXIMUM PRODUCTION

The calves should get aceess to
fresh and clean water at all
times. A water and feeding
trough should be provided in
the pen of the calves at a proper
place.

and

TABLE

[f the care and management

as described, is  provided
to the calves. certainly we can
expect in them better growth

for higher production.

The scale of [eeding Calves on 3.5%, standardized milk as followed on some Govl. Dairy

.

Age of ealf Milk for female ealt

farms:—

o — e

Milk for male Calf

Barley water

S = 2 = ——

concentrates & fodder

e E EE ———— e

(Grain (Green Dry
st week 1/10 BW  at birth 1/10 B.W. at birth : :
nd week 1/10 41 1b . 1/10 4 11b
3rd week 1/10 4 14 1bs .. 1/10 4 13 1bs |, - : =
4th Week 1 /10 4 2 Ibs . 1/10 4+ 2 Ibs
5th Week  1/10 4 3 Ibs . 1/10 4 3 1bs |, :
6th Week 1/10 4- 34 Ibs .. 1/10 4 33 lbs |, 1/41b. 1/41b — -
7th Wezk 1/10 4 4 1bs ., HLO=]S dilbs o 1/2 1bs. 1/4 ibs e 3
Sth Week 1/10 4 4 1bs 1 /10 4 4 Ibs & 1b. 1/21b 1/41b —
31'{1 Month | 10 1bs S 1hs 341b 11b D Ib lihs
4{h Month 3 Ibs 7 1bs3 131b  13lbs SH1bs  21hs
5th Month 6 Lhs D 1hs 2 1hs 2% lbs 5 lbs 21bs
6th Month 5 1bs 2 lhs 2 1bs 3 Ibs 5 1bs 21bs
7th Month 3 1hs Nil 21lbhs - 3lbs  Slbs « 231bs
8th Month 2 1bs Nil 21bs 31lbs Hibs 24 1bs

Note:—B.W. means body weight
‘ontd. Trom paage 4
Seeliing DOSHI & SONS
that produce undesirable milk or milk fat ANAND

flavours. If silage, large amount of alta-alfa
hay. turnips are fed just hefore milking will im-
part undesirable flavour.

The component parts of milk are nunierous.
Davies has listed nearly one hundred different
chemical compounds found in milk. The chemi-
cal composition, or the proportion of different
constituents in milk varies considerablyg and
there are numerous factors that are mspu:’nihl-_*
for variations in the composition ol milk.
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Available from slock :

- AMYL ALCOHOL
SULPHURIC ACID
BUTTER COLOUR

Please send your enquiries for :

Milk Testing Equipments,
Butter Churn & Worker,
Cream Separator, Milk Bottles
& Bottling Equipments etc.

DOSHI & SONS

Dairy Merchants,
ANAND
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FROM 5 MAUNDS
TO 50 ....

that is the increase in yield per acre that has been achieved by
Sheikh Abdul Ghaffar and his five brothers on their land. Secret of

their success: Improved farming and Joint cultivation.

Imbued with a pioneering spirit, these farmers of village Watganj
in Bihar have adopted modern cultural practices and line sowing with
better seeds and adequate fertilisers. They have also developed new
tools and techniques jointly to cultivate about 45 acres of land.—And

all this they have done by their own effort.

RESULT : Traditional methods had yielded them on an average
hardly four to five maunds of wheat or paddy. Better farming has

given them 40 to 50 maunds an acre.

Your land too can yield more—Adopt improved farming techniques

and reap bigger harvests. It will also mean more food for all.

HELP THE PLAN
HELP YOURSELF

i | et Sl Rl




YHE  main object of animal husbandry
development schemes is to improve the
health and productivity of our livestock,
inerease the production of livestock products for
human nutrition and also help the farmers in
getting better returns for their liw.'-.H['-{mlckn.ml
livestock products. Nearly 82 percent of our
population i.e. about 60 million {EI-IIIII'I‘["H are
living in the rural areas in 5,560,000 villages,
agriculture being their main occupation.
Development of agriculture and livestock are
interlinked for the economic uplift of the rural
population.

Farmers the world over are generally conser-
vative and more so in India because of lack of
sufficient education. They may be illiterate but
they are not ignorant. If our livestock develop-
ment schemes have not given any tangible
results in improving the productive capacity of
our livestock then there is something wrong
somewhere. Most of our schemes of livestock
development are sound, the staff engaged in
these schemes is working hard and yet the
progress is slow and halting and generally not
commensurate with the expenditure on the
schemes. It is increasingly being realised that
this 1s due to the fact that we have not yet been
able to carry forward the farmers with us who
still continue ‘to produce’ cattle instead of breed-
ing them.

WHY IT IS NECESSARY

We have a net-work of research institutes and
Government livestock farms where useful re-
search work has been done; a large number of
Veterinary Colleges from where veterinary
graduates after intensive teaching are being
produced; an increasingly larger number of staff
18 being employed in all extension activities and
yet to be honest, the general apathy and in-
difference of the farmers to adopting better
animal husbandry practices still continues to be
there. 1If the production of milk and other
livestock products is to be substantially in-
creased to keep pace with the increasing needs
of the growing population, then it is necessary
to educate every farmer and create enthusiasm
in him to adopt better animal husbandry prac-
tices and thus help him in getting more returns.

Extension is the sheet anchor of any develop-
ment programme, so that the results of research
and improved animal husbandry practices
could be taken to the doors of livestock owners
and enthusiasm could be created among them.

January, 1960

For progressive improvement of ouf
cattle wealth on a scale which would res-
ult in higher production on the one hand
and better returns to the ryots on the
other hand, it is essential to educate

every farmer in adopting better animal
husbandry practices by taking to his
door the results of researches in improv-
ed animal husbandry practices, through
extension services.

ANIMAL
HUSBANDRY

EXTENSION

by
G C. JUNEJA

Duirector of Veterinary &
Anvmal Husbandry Services,
Madhya Pradesh, Rewa.



G.C. JUNETA

For special development schemes, e.g. Hi'.n.l_‘l'-lng
of a Co-operative Milk Supply Scheme m a
large town, a tremendous amount of preparatory
propaganda and informative publicity both
among the primary producers as well as urban
consumers is necessary for its success.

The Extension Agency has necessarily to be
a specialised one to handle this work effectively
ag we need not only inform our farmers but also
to change their attitudes and habits regarding
control of diseases among livestock, proper times
of breeding, the importance of fodder crops 'lFr:-r
proper growth of young stock and productivity
of adult stock, need for clean drinking water
and suitable housing facilities, produection of
clean milk, proper methods of handling various
livestock products and their marketing ete.

SCOPE OF FUNCTIONS

The fundamental principle of extension is to
help people to help themselves and various
methods are adopted for reaching people and
explaining them the improved techniques and
practices and advising them about their indi-
vidual problems. Such a unit at the headquar-
ters of the State Directorsof Veterinary and
Animal Husbandry Services may have the
following sections for its effective functioning:—

(1) Information Section.—This will take
up preparation of wvarious exbtension
literature such as pamphlets, bulletins,
ete, and extension media on different
aspeets of disease control and livestock
development for supply to the depart-
mental extension workers and for mass
circulation to the farmers. Press re-
leases about the details and progress of
departmental schemes and true stories
about suceessful livestock breeders would
also be prepared by this section for re-
lease in local dailies from time to time.

Bzhibits Section.—This  section  would
prepare other extension aids such as

photographs, shides, film strips and if

possible, some films also, depicting the
conditions in the State and showing
examples of livestock improvement acti-
vities with some farmers who have
adopted improved animal husbandry
practices. They would also prepare
various exhibits, models, charts, ete. for
exhibitions,

10

(3)

— e e e —

Exzhibition  Secltion—Each  State 1s
organizing alarge number of cattle shows,
exhibitions, ete. at different levels and
this has now become a continuons
process as exhibitions are always being
held somewhere all the time. It is,
therefore. imperative that a mechanised
section consisting of special staff trained
in the organization of Livestock Shows
and art of effective display of various
activities of the department in the
exhibitions and organize cattle shows
and thus save valuable time of many
field staff who Lave to disrupt their
normal work for a number of days in
order to arrange an exhibition or a Live-
stock Show. Due to large number of
shows being held in different distriets
with Cattle Fairs and Exhibitions all the
year round, this staff will really have a
full time job.

A

CONTAINS DDS AND ALLIED ORGANIC

NOVOLEP is an excellent fly re

applied to wounds and sores. Specially useful
in the treatment of *hum

USED EXTENSIVELY WITH CONSIDERABLE
SUCCESS IN BENGAL VETERINARY COLLEGE

Available in bottle of 4 ounces, 1 1b. and 10 lbs.

BaGaRs W

NOVOLEP

Preparation For External Applieation
On Wounds & Sores OI Animals.

COMPOUNDS.

pellent when

p sore’ and also
‘foot sore' in foot and mouth disease,

HOSPITAL.

Samples on request :

BENGAL CHEMICAL

CALCUTTA—BOMBAY—KANPUR
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IL-CAKTE is the residue
left after the oil is extrac- @

ted from the seed. India is
the largest oil-seed producing
country in the world. A
variety of oil-seeds are grown
in the country. Large quanti- ¢

i T e i

L Eoge, S g

DIL CAKES for
EEVESTHEK

were extracted. Decorticated
oil-cake has better feeding
value as compared to that
of undecorticated oil-cake,

OIL-CAKES AS FEED

P PP e g NS, NI,

16 ) wetable 1 are b

ties of e getable oils  are | The food PR
utilised both for human con- by '.’ he food constituents tha
sumption and in the industry. E , nourish the animal body are
) V. M. PATIL . known as nutrients. These are
fure ' rclr 5' - : ¢ proteins, carbohvdrates, fats,
M{”“_'lfﬂ“h”“l of hydroge-§ e Development Officer, | ;.” e -”H{ R
a1, - e i | e . it ; . 1.|+'~|"";_ 1 ..1;: Qe ¥ - =

:LHP{ oil, popu arly known as ¢ Bombay State, Poona.  LIDDGS, CIGLUISERG -
Vﬂfﬂnﬁjmh- 18 on the increase, E . Protemns are 1mpor .Jl}t as
Oil-cakes are exportedi 10 % these are the constituents

foreign countries, where these

are put to a variety of uses. Recently,
there has been a considerable demand for oil-
cakes. But the substantial portion of the
domestic consumption of oil-calkes is for manurial
purposes. With increased irrigation facilifies,
the demand for oil-cakes for manuring cash
crops, such as, sugarcane, cotton, bananas,
speces, etc., 18 Increasing.

TYPES OF OIL-CAKES

Oil is expressed from the seeds in scveral
ways. The old system is the use of ‘Ghani.’
Ghani-pressed oil-cake has little more fat left
in it. With the advent of mechanised extrae-
tion, oil-cakes are termed as ‘Rotary cakes’ and
‘Expeller cakes.” The rotary cakes are avail-
able in large odd lumps, which have to be
broken into small pieces before feeding. The
expeller cake is available in small flat picces and
can be directly fed to animals. There is yet
another process of extracting oil from the seeds.
This is known as ‘Solvent process’. Oil-seeds
are heated and broken. The broken mass is
then subjected to extraction with a solvent,
which dissolves oil. The oil and the solvent
are separated with the use of a special technique.
The cake produced in the solvent process is
known as “Solvent cake” or “Dooiled cake”,
As the name implies, this cake contains little oil.

Seeds, such as cotton-seed and safflower,
are often pressed without removing the hard
shell of the seed. The cake obtained in this
way is known as ‘Undecorticated cake’ as
against ‘Decorticatcd cake’, which means the
hard shells were removed before these seeds

January, 1960

of body tissues, milk, wool
ete. (Carbohvdrates and fats (and fibres in case
of raminents) supply energy. These nutrients,

besides minerals and wvitamins have to
be supplied in the feeds. Green feeds supply
the 1'(~qnirﬂl vitaming. Most feeds contain

minerals. Particularly, legumes supply abun-
dance of minerals. However, usually minerals
obtainable by the animal through the feeds are
not adequate. Therefore. minerals have to be
fed in the form of mineral mixture. The re-
quirements of protein and energy have to be
met from the feeds the animals consume.

Feeds are, therefore, divided into two classes,
namely  ‘Roughages’ and  ‘Concentrates’.
R-Ollgliﬂ-gf?ﬂ are feeds, which contain more of
fibre and less of other nutrients. Because of
high fibre eontent roughages are less digestible.
These supply bulk, which is also necessary for
proper feeding of ruminents and horses. Con-
centrates are fed in small quantities. These
are rich in nutrients, such as, proteins, carbo-
hydrates and fats. Concentrates contain small
quantities of fibre and are more digestible when
fed in optimum quantities.

Oil-cakes make excellent concentrates for
feeding all eategories of farm animals. These
are rich in proteins, the muscle-building part of
the feed. The livestock in this country are
mostly fed on by-products of grain crops.
These fodders are poor in nutritive value and
usually lack in proteins. Special fodder crops
are rarvely raised. When irrigation facilities are
available fodder crops are grown in small areas
and are fed only to working bullocks and milch
animals. As a result, a large number of animals
in rural areas are inadequately fed.

11
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With the poor qualities of fodders, such as,
straws of jowar, bajri, and rice, available with
the farmers, the efficiency of cattle as regards
milk production or draught has considerably
decreased. However, if these are supplemented
with small quantities of concentrates, specially
oil-cakes, the nutritive value of fodders is con-
siderably increased and ill-effects of poor rough-
ages are decreased. The oil-cakes not only
contain proteins but also nutrients, such as,
carbohydrates and fats. Digestibility of nu-
trients in oilcakes is also high.

Animals require feeds for two purposes,
namely maintenance and performance.

Maintenance means act of survival. The
animal is said to be on maintenance ration
when it 18 not doing work of any sort nor is
growing. The feeds consumed by the animals
on maintenance ration supply warmth and
replace wear and tear of the body tissues due to
the process of life. The requirements of the
animals on maintenance ration ean be met by
feeding adequate quantities of dry and green
fodders of good quality and minerals.

Performance implies growth, production of
milk, eggs, meat and wool, pregnancy and
draught. Naturally, growing animals, milch
cattle, pregnant females, draught bullocks and
laying birds need more nutrients. Extra feed

is required to meet the additional demand of the
nuftrients, required for growth, work and milk
production. The performance of animals can
not be maintained if these are fed entirely on
fodders. Though ruminents, such as, cattle,
buffaloes, shcep and goats, have special ability
to utilise roughages, their capacity to consume
fodders is limited. These animals, therefore,
need concentrates in order to supplement the
demand for additional nutrients required for
growth, milk production, pregnancy, hard work,
etc. Laying birds need more nutrients for
optimum egg-production. The feed require-
ments of poultry birds have to be met from
concentrates, as these birds can not utilize
roughages like ruminents.

When given along with other feeds, oil-
cakes, render the feeds of livestock more palat-
able. Excepting a few cakes, such as that of
castor, karan) and mahuwa. which are harmful,
most cakes can be used in the ration of all the
farm animals because of their high protein
contents. Linseed-cake is fed to cattle prior to
preparation for show and exhibition. Saf-
flower and fil-cake are rich in minerals. Cocoa-
nut-cake, fed to milking animals, increases
milk produection.

The average chemical composition of some of
the oil-cakes, commonly used for feeding, is
given in table I below. The nutritive value of
these cakes is given in table II. The chemical

Table 1
Average Chemical Composition (percent) of oil-cakes used in Cattle Feeds

Name of oil-cake  Mois- Fat Crude Solu- Fibre Ash Lime Phos- Potash So-
ture Protein able phoric dium
carbo- acid (‘*hlo-
hydrates ride
1 2 3 + 5! 6 7 8 1 10 11
Co=coanut-cake 8.5 13.5 =21.60  37.6 132 0.8 0.2] .70 182 —
Cottonseed-cake 6.8 o 1ol KR 110 iy B VL s L) 8.3 - 0:30 280 S SIRGORSN0S
(Undecorticated)
Cottonseed-cake 7.0 ol P40 1884 7:9 /LA a0 13 By (OB S (5 (07 o (01
(Decorticated)
Groundnut-cake 6.3 02" 48.1 24,2 8.4 H.8 — 1.69  1.86 46
Linsced-cake 6.6 1O 3180 85.0 8.4 7.5 0uld- . S48 =TS
Safflower-cake 7.3 8ids 2805 =BT 8 - 2dd 5 JrSRR 0 1 L YR |17 (5 Sy 7 o R S )
(Undecorticated)
Safflower-cake 8.7 100 454 20.1 8.3 1.0, 2. 0108 5 a0 SesTE A B
(Decorticated)
Sesame (til)-cake 5.0 128 389 25.1 0.3 12.0- 000" © 1.65 - 1R =0
Niger-cake 7.6 64 370 268 148 13 SN0 1 1 ) I - YRy | s s
12
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composition 1s indicative of the feeding value of
the oil-cakes. Reasonably correct idea of the
nutritive value of the feeds is obtained from the
digestible nutrients given in table IL. The
starch values given in the last column of

table IIareuseful for comparing relative prices of
various cakes. The price per unit of cake
divided by its starch equivalent gives a fairly

reliable measure of the relative cost of the cake.

Table 11
Nutritive Value of Oil-oakes

Digestible ~ Nutrients  (per-cent)

Name of cake Fat Protein  Soluable Fibre Nutritive Starch
carbohy- ratio equiva-
drates lent

(‘o-coanut-cake 13:6 19.3 32.6 3.0 3.4 R9
(lottonseed-cake Dl 15:9 19.7 4.8 2.4 40

(Undecorticated)

Cottonseed-cake 8.9 29.6 19.7 5.8 1.6 60

(Decorticated)

Groundnut-cake 8.9 41.5 123 0.8 0.8 63

Linseed-cake 10.3 27.0 23 .4 2.3 1.8 62

Sesame (fil)-cake 12.0 35.8 17.8 3.9 1.4 3

Niger-cake 5.2 29.8 21T 3.9 133 51

OIL-CAKES AS MANURE than other concentrates, particularly
pulses and grains. Besides, pulses and grains

Oil-cakes are rich in nitrogen and also con-
tain small quantities of phospheric acid and
potash. Use of oil-cakes as manure, therefore,
results in increased vields, especially of ‘cash
crops’. However, with the growth of fertiliser
industry in the country, it has been possible to
obtain increasing quantities of inorganic manures
such as, Sulphate of Ammonia.  For best
results, inorganic manures need to he used In
limited quantities and in combination with the
bulky manures, like, farm yard manure, ompost
and green manure. The use of oil-cakes as
manure appears to be, therefore, unavoidable.
Hence, oil-cakes which cannot be used for
feeding livestock may be utilised as manure.
Edible oil-cakes need to be used only for feeding
livestock. There is already a shortage ot
concentrates required for the animals. Use of
edible oil-cakes for manure aggravates this
shortage.

When compared with other feeds, it pays to
feed oil-calkes to livestock. Oil-cakes are cheaper

January, 1960

are essential for human consumption, and
hence it is necessary to replace these from
cattle rations as far as possible. It has been
also suggested that instead of putting edible
cakes in the fields, these should be fed to cattle
and the manure obtained from ecattle be pro-
perly preserved and composted. The farm vard
manure ig probably the best manure suitable for
all the crops in all the soils.

OIL-CAKES FOR FEEDING CATTLE

1. Groundnut-cake.—This is commonly wused
for feeding livestock, particularly milch
animals. It contains a very high percent-
age of protein. A good sample of ground-
nut oil-cake should be greyish with red spots.
In storage, this cake gets rancid. Fresh cake,
free from dirt, should be used for feeding
cattle and sheep. Sheep relish groundnut-cake
and may be fed about four ounces per head
per day. Poultry mashes contain as much
as five to ten percent of groundnut-cake.

13
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Cottonseed-cake—This is a very palatable
cake. Tresh cake is yellow in colour.
In storage, cottonsced-cake gets darkish
Undecorticated cake contains a large percen-
tage of fibre and may not be fod to young
calves. Cottonseed-cake contains a substance
known as ‘Gossypol’. This is harmful to
animals. Most of it, howsaver, 18 removed
or destroyed during the process of extrac-
tion and hence cottonseed-cake may be
preferred to cottonseed for feeding cattle.

Linseed-cake.—This is an excellent feed for
all kinds of livestock. It has, however, a
laxative effect on the animal. It 1s rich in
mineral content but produces soft butter, if
fed to milch animals. TIts use in the ration
should be limited to small quantities.

Cocoanut-cake—This is a highly palatable
calke, if fed fresh. It has a very poor keep-
ing quality and slightly higher fibre content.
It is usaful for increasing milk production
and forms a principle concentrate for milch
animals in urban areas, where cocoanut-
cake is produced.

Safflower-cake.—This is an excellent con-
contrate as compared to any other cake.
It has a good keeping quality and is very
palatable. Undecorticated cake has a high
fibre content and is used mainly for manure.
It is rich in mineral content.

Til-cake.—Like linseed-cake, this has a
sedative effect on the bowels, This cake is
highly palatable. However, it easily gets
rancid, unless stored in dry place. 1%l-
cake is an excellent feed for increasing
milk. It ean be fed upto four pounds,
without ill-effects. Mileh animals fed on
til-cake yield Dbutter, which is soft and
white. This calke has a higher mineral
content.

Nigar-cake.—This is highly appreciated as
cattle feed in Deccan and Konkan, especially

~ for milch animals,

14
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HOW MUCH OIL-CAKES SHOULD BE FED

TO ANIMALS?
As a rule, oil-cakes are coustipative
feeds. These should, therefore, not be fed

in large quantities to cattle. Too much of oil-
cakes in a ration will cause extra burden on th}?
excretory system of the body. Pregnant ani-
mals should get smaller quantities. Groundnut-
cake and cottonseed-cake should be excluded
from the ration of the animals 1n advanced
pregnancy.

It is recommended that oil-cakes should
form about 40 percent of the concentrate
mixture for milch and growing animals, the
rest of the requirements being made up of brans,
cereals and pulses. For draught animals, a
good concentrate mixture may be made by mix-
ing equal parts of kuithi (or any other pulse).
cottonseed-cake and groundnut-cake. Sal-
flower and fil-cakes are good for feeding bulls,
cspecially when mixed with pulses,

As a rule, an adult animal, may be fed
about two pounds of cake in a day. This quan.-
tity may be increased in case of cakes like that of
lil or safflower. The younger animals should
he fed relatively small quantities,

Oil-cakes often contain moisture. Higher
the moisture content, more easily cake gets
rancid and moldy in storage. Moldy cakes
should never be fed to cattle as these contain
toxic substances which cause digestive dis-
turbances. Fresh cakes are the best. Qil-
cakes, especially those of groundnut, safflower
and #l are sometimes adultrated with husk,
lhulls, sand and earth. This is done at the time
of extraction. Castor-cake and castor-hulls
are some times used for adultrating groundnut-
This makes the feed umnsuitable for
cattle. Proper care should, therefore. be exer-
cised when purchasing oil-cakes for feeding.

GOSAMVARDHANA.



PRODUCTION OF GREEN FODDER

by D.

D. GOPANI

[ The following is the concluding part of the article which “ad appeared in our

e

cember 18sue. ]

Fodder requirement for 100 adults units in B. mds.

Production from 13

Requirement ot 100

Surplus or Deficit

Season acres adults
B. Mds. B. Mds.

Hot weather 14,812 9,200 + 5,612
Monsoon 12.420 9.200 1+ 3.220
Autumn D,612 6.100 s 488
Winter 3,416 6,100 — 2684
Spring 6,136 5,900 4 986
Total 42,396 6,500 — 5,896

The monsoon surplus will have to be weighing 1000 1bs. would be above its main-
utilized for silage so that it can be fed to tenance requirements, as shown below:

animals in winter. If there is a demand, it
will be advisable to sell the surplus of hot
weather because better prices can be realised
during summer, otherwise it also will have
to be converted into silage.

DISCUSSION

From this trial, it can be seen that by
proper cultivation and management, yield
of green fodder could be doubled at least
under irrigated conditions. Thus, the present
estimate of annual production of 111 million
tons green fodder can be raised to 222 million
tons from 13 million acres put under fodder
crops, thereby substantially bridging the
existing wide gap between the requirements
and availability of fodder in the country.

Big industrial cities like Ahmedabad
have to face great difficulties of fodder sup-
ply to milch animals. If intensive cultiva-
tion.of fodder crop is undertaken like the one
on Patel Farm, the solution of the problem
becomes very easy.

When green fodder is fed to livestock,
there is little chance of vitamins running
short and there will be some saving in ex-
penses of concentrates due to better nutri-
tion value of green fodders. The supply of
digestible crude protein and total digestible
nutrients by feeding one maund of green fod-
der of Napier or Para grass to an animal

January, 1960

(arass Nutrients conteir

1t INutrient re quirfrd

One B. mds. D.CP. T.DN. D.CP. TDN.
].JIH. L}_‘.l.‘-l. Lb-'-'u Ijhﬂ.
Napier ) 10.8 |
Para 1.04 10.2 10.62 747
SUGGESTIONS
1. Itis economical to keep fodder planta-

tion of Napier for

2.
June — July i.e.

two years only.

It is advisable to plant these crops in

after good set of

monsoon so that crops give cutting
from September onwards (60 days

after planting).

3. When Napier is two years old, half
the area should be replanted every
year for continuous supply of fodder.

4. Crops need to be cut as close to the
ground as possible.

5. Patel Farm
acre for his daily
B. mds.

grows these crops in one-

requirement of 9

green fodder, and the farm

considers the rotation with these
grasses better than with Jowar

(Sorghum).
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Appendix—I.

Yield of Green Fodder per acre (Planted 20.3.55)

i)a te of cutt- Yield per Daily yield Date of  Yield per Daily Yield
ng acre, per acre, cutting acre, per acre, Mean
B. Mds. B. Mds. B. Mds. B. Mds.
Naprer
22.4 Negligible 4.5 847 17.6 17.6
17.6 817 14.3 21.6 726 16.1 15.2
3.8 44 15.8 30.8 865 12.4 14.2
17.9 570 12.7 15.10 760 16.5 14.6
15.11 568 0.6 25.12 838 11.8 10.7
6.2 410 4.8 — 4.8
20.3 426 10.6 19.3 9.05 10.8 10.7
3535 4041
Para
21.4 Negligible 10.5 736 14.2 14.2
18.6 608 10.5 18.6 776 19.9 15.2
13.7 230 9.2 247 5ol 15.3 12.3
14.8 359 11.2 28.8 321 9.2 10.2
17.9 2565 7.5
22.10 302 8.6 2.10 623 17.8 12.9
15.12 333 6.2 19.11 303 6.2 6.2
6.2 393 7.4 6.1 279 5.8 6.6
20.3 . 545 12.9 19.3 546 7.6 10.2
3025 4135
Cfuinea
21 .4 Negligible 7.5 590 12 12.3
17.6 726 o 12.7 2.6 484 10.7 11.7
4.8 513 10.7 27.8 H16 7.7 9.2
24.9 393 {iy 15.10 482 0.8 8.8
27.12 454 4.9 25.12 226 3.2 4.0
9.2 84 1.9 — — - 1.9
20.3 307 7 19.3 380 4.5 6.1
2482 i 2677
o>
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PropucTioN oF GREEN FODDER

1956-57

Date of eutt-

Yield por

Daily yield

Date of

Yield per  Daily yie'd

ing nere per acre . cutting ac e p2r acre M=an
B. mds. B. mds. B. Ms. B. mds
Rhodes
9] 4 Nugﬁgihle 20.4 343 Sl 8.7
16.5 201 8.(
18.6 242 i 3.0 277 7.9 7 8
187 212 8.0 157 185 (.6 7.6
2 8 171 0.1 12.8 236 5.6 5.6
16.9 172 4 9 2:9 131 4.2 4.5
22.10 2438 6.9 22.10 101 2.5 :
axr i . 283.11 187 .4 5.4
07 08 1 231 3.0 6.1 161 4.1 S
0.2 251 B, 26 2 304 6.0 5.8
20.3 329 8.2 19.9 164 7.8 8.0
2057 2008
Blue Panic
21.4 Negligible 20 4 294 5.8 5.8
16.5 152 6.1
16.6 2606 8.6 3.6 305 S.7 8.0
12.7 212 8.1 | 286 10.2 0.2
12.8 183 5.4 12.8 263 6.3 6.1
5.9 162 4.7 12.9 200 0.4 0.6
2:2.10 154 4.2 22 10 06 2.4 3.8
== — — 28.11 (4 2.5 2.5
Al B2 125 1.9 6.1 56 1.4 1.6
0.2 121 2.7 26.2 187 il 3B
20.3 121 3.2 19.3 76 3.6 34
1496 1707
| Coneluded |

January, 1960
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Research for the Farmer

ANIMAL BREEDING:—1. A suitable
semen shipper consisting of a small alumi-
nium milk can as outer cover with form rub-
ber lining at the bottom and sides containing
a thermos jar of 3 pints capacity has been
evolved at the Central artificial Insemination
Station, Bangalore, for economical and effi-
cient transport of semen over long distances
by air, rail or road.

2. Investigations have shown that cen-
trally located bull depots or Artificial Insemi-
nation centres for livestock improvement
work covering very distant areas can be suc-
cessfully established to ensure economy both
in the use of bulls as well as in technical
establishment, provided the total time bet-
ween collection and use of semen is not more
than 48 hours (including air journey).

0. Milk cows can be used for draft pur-
pose both during productive as well unpro-
ductive periods (except when near parturi-
tion) without detriment to their producti-
vity.

ANIMAL NUTRITION: — 1. Cassiatera
Lionn grows extensively from almost sea
level to a height of about 4,000 feet and is
rich in protein. This is, however, not
relished by the animals in green condition.
But extensive observations have shown that
its silage constitutes not only a nutritious but
a maintenance fodder also. It is recommend-
ed that silage making of cassiatera at the
flowering stage may be popularised in Key
Villages and N.E.S. Blocks to provide succu-

lent roughage to livestock in the summer
months,

2. Substitute feeds on which considerable
work has been done at the Animal Nutrition
Division, I. V.R.I. which are now being wasted
should be utilised to replace costly consti-
tuents of livestock rations. A list of these
substitute feeds can be obtained from the
Director I.V.R.IL.

II Results of researches of proved econo-
mic value that may be passed on to
Extension Workers for general adop-
tion by the farmers.

ANIMAL BREEDING: — 1. Having regard
to the results of investigations conducted on
animals of Kangayam and Hariana breeds,
which have indicated that milk vield can be
increased by selective breeding in these draft
dual purpose breeds, cattle owners in these
two tracts should be encouraged to offer their
animals for milk recording and to obtain
advice for future breeding programmes.

2. Upgrading of non-descript animals
that are usually of a very small size, by using
bulls of heavier breeds, can be undertaken
without any untoward results, for example
calving troubles etc.

3. Crossing back to the indigenous sheep
by half bred Merino and Rambouillet breeds
increased the wool clip and improved wool
quality.

ANIMAL NUTRITION: — 1. Cottonseed
cake may be recommended for general use
instead of cottonseed for feeding cattle after
adjusting the different components of the
ration.

Recommendations of I.C.A.R. Advisory Board
November 1958

These results of researches may be tested under actual farming condi-
tions through pilot projects for their utilisation in current practices,



Development 6

HIE opening of the Mudhavaram  Milk
Colony in Madras on the 15%h Ocztober,
1959, has marked the beginning of a new era of
dairy development in the State. The dairy
industry has been a family enterprise rather
than an industry. The keeping of a cow, like
vegetable garden, is merely a self-sufficient
family economy. A bold shift from family
enterprise to that of a commercial economy is
nzeded if the dairy industry is to be developad
in India. Therefore, the yield of cow should be
such that the producer gets a margin of profit
after meeting all his 1itial expenses. The
dairy types of cattle have to be built up as a
first step.

CHARACTERISTICS OF DAIRY CATTLE

The difference between improved and un-
improved types of cattle is the manner in
which the nutritional substances are utilized by
them. In the conversion of the protein and
energy in feeding stuffs into milk there is loss
of nutrients. There ars significant differences
batween individuals in their efficiency of feed
conversion. Low yielding cows require compa-
ratively a much higher proportion of the feed in-
take for maintenance. This forms the main
reason for breeding for high milk and butterfat
production. The dairy cattle are characterised
by a large groups of characteristics that
are inherited as a result of combined influence
of a large numbers of genetic factors. Such
characters are size of animal, milk yield, per-
centage of fat content, conformation of animal,
ete.

MODE OF TRANSMISSTON

These characters are inherited as a mid
value between two parents. For example, if
the milk is a character concerned and one
parent can transmit a four thousand pounds
capacity to yield millk whereas the other parent
transmitted six thousand pounds the offspring

January, 1960

by R.N. GOVINDASWAMI

Daiu, ad nausf’ul

of these parents would on an average. with op-
portunity the same, be expected to have five
thousand pounds milk production ability. The
offspring would also be essentially intermediate
between the parents for all characters inherited
in this way. Several independent factors or
genes, all contributing perhaps different
amounts to the same character (let us, for
example, assume milk yield). determine the
capacity of the cow to produce milk. There-
fore, breeding ought to be for a specific purpose.

BREEDING PROBLEMS

The problem of dairy industry is a complicat-
ed one. It has to be tackled by a simultaneous
application of a number of seciences such as
breeding, feeding, management and disease-
control of milch animals on the one hand.
and the utilisation of their produce to the best
advantage of the producer and consumer on the
other.

While the basic principles and theories
underlying both plants and animal breeding
are the same, their practical application to
plants and animals is very different. In the
first place the numbers of individuals that can
be dealt with economically are wvery much
greater in plants than in animals. Secondly, the
time that must elapse between one generation
and other in larger form of animals iz much
greater than in most plants. Thirdly, most
individual plants can be fertilised by themselves
or propagate vegetatively which isnot the case
in animals and so pure lines of plants can be
more easily obtained than in animals. For
these reasons plant breeding is done by specia-
lists who give the results of the labours to the
farmer to cultivate, while animal breeding has to
be carried out by former himself.

SOLUTION

In the advanced dairying countries the
breeding difficulties were overcome by making
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anumber of breeders work together as a Brood

DAIRY EQUIPMENT CO.

scientists to work out methods by which the 2nd Floor, National Insurance Bldg.
practical breeders could improve their stock. 204, Dr. D. Naoroji Road, Bombay-|

We Can Offer \—

[ndia could follow their examples and insti- l
1. Westfalia Cream S:parators.

Society with a common object, and inciuding

tute two or four breeding centres and
research stations on genetics so that their work | :
9. Dairy Appliances and Laboratory
Equipments such as Milk Testing
Centrifuges, Butyrometers, Loek-

can be for the mutual advantage. Sahiwal, |

Sindhi and Tharparkar are {the three milch

breeds of India which could be built up to the stopper, Lactometers cte.
required standards. The Second Kive Year 3. Bnd-Over-End Butter OGhurn and
" . . ¥ . = ,:r ] W T
Plan which has envisaged dairy schemes with Butter Worker.
an outlav of about 22 crorex must create a 4. Milk Boitles and Bottling Equip-
seriod of Second Five Year Plan  because 5. Chemicals sueh as Ayl Alcohol and
: o . : T t Vragaib s ket o 1.
breeding is the foundation for the dairy industry. h“lp;”*““# Acid suitable for Milk
I'esting.
| 6. 1009, pure Vegetable Annatto Butter
Colour.

l At Competitive and Reasonable Prices.

i = T

GOSAMVARDHANA FAIR NUMBER

(To be out in the week of January 1960)
For Commemorating the World Agriculture fair
RESERVE YOUR COPY IN ADVANCE BOOK SPACE FOR
| ADVERTISEMENTS

This Fair Number will be.— Because of its special
character, the Fair Number
will be a profitable medium
for advertisements.

@ Nicely got-up, profusely illustrated and
informatively documented publication.

@ Presenting objectively the various facts The advertisement rates are
! and facts about the latest develop- Rs. 200 (@ Full page
ments and advancements made in Rs 100 (« Half page
Animal Husbandry, Yeterinary Science, Rs. 50 (z Quarter page
Agriculture and in other allied fields (Surcharge of 259, for
in India and other participating coun- adVartisaments bnnke&ﬂ I
tries: 2nd and 4th cover and 109,
I for advertisements booked on
r Price : 075 nP. per copy. 3rd cover,.
Ilor reservation of copies and space please write to
SECRETARY
Central Council of Gosamvardhana,
1 16-A Asaf Ali Road, NEW DELHI
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SN 2 | AT Fa® AT & g1 qg! aifug, v &
I FAT1 & o0 SU-fF=119 F AT 7 Ff2reror qmr |
T T ATHATT HEAT, FATE FF A9 UF 54
fastra w1es earfaa o @ § 1 g9 agt asue
=T FT gfrEmr 2 @ g | %o dF TiE AN
gfareror a9 g1 Sor | fReEt g9 AT, Fer
foreT @&t g9 STET Jiqa, s, qar fqane
FFl g9 Ara1ar, gfwre 7 #r gfeeoy @ gfaenmg
g | HETH, AZHATATE, TAHIE, ATHT qAT FHIAL

H &arfae g1 a1 wTLErAT F o7 oy GIERIE ]
SOAEAT T STIATT |

g9 % Fearad, dug, afagq, faaer qar gargi
% i & gafud 2 wgcaqr faor smad sasn

2C

7 aftafoq & 1.4 e & g 6 smgw qwmw
% afvoreaeq T a7F § 9T AHEATHAl & HEeA
qT YT Y TFTET T GAT ST 6T & J;WT 7 AZANT
AT AT sfaw ag s |

QrE-F (T A

Feror @147 2794 § 241 qHEATHT qr fa=mT FA

% fou oy fammae ¥ 39 fegwaw % (s
waw, A% feedr ¥ @r-Ffa qwed & aenadns
g UF qEOEA AT | AT 0 3 89 & e
>t % wfafafrat § wrr fear | @A § S
qady wF Ageaqe fAuat o AmegrEi 97 fEEr
fraT AT )

TS FT I3ATeT WA & SrR-Ha q3 0 Al
TH. & aifzes 7 fFar qar gfafafaat 1 @mE

ara-Ff w=AeE ¥ O fFEanr & 55 A4 & 91
TS A AT |

72 qEel d99% 41 qafF ufemr qar g
i 247 gHEATel & gaAfAq 45% [&e0r 7 g5 | uhEan
FAT TOAT-ALET QT F SH-GHEATT § H2TH
a7 & | fama 0 Fw 7 WIRAE Afaarass
7o AT AT T AT & | T SUIAT & 91 [ |-
Fiq ST T A5F T AT fqoar 7 A7 !

F5% | SO GFAy FE qATONYO FE[ AT A
g% | AU T & o a0 gt AT U SEH
ST | THTT FH4T |



[FT-rET & &G 7 (el FT ATI fasra a1 %3l @

AT 158 ina S AFD

| AT ST qEhTE 39 Afama AS-HITT &

B F rFq $79 & (oo G 5T @Wra | fe‘f*ama’ﬁﬂﬁfﬂ IATA a9 T27 ST 2 | Fn?
TEE A SAET & fea At gt TF Ta-fafwer sadr At F AAR {37 S RS 2 1]

Hospital In-charge—Tamr 9 fafweaea

Stockman—a3-11s, THA-TT%

Key Village Scheme—#&q Td AT

First Aid Veterinary Centre—rafa=
a1 fafwear &2

(lattle breeding Farm—wEadd et

Cattle Foot-bath—wafwr Fig

Stethescope——a@-aLied 47

W. B. C.—=3a @& q9
Voluntary Muscles——afss ara-atat
Udder—zg #ia

Umbilical Hernia——siqeears=aid
Tumours—a4 2

Teat syphon——== dfeh
Toxin—fasrda g2
Subcutaneous——&E=arFad

Sott Tissue-—FHa1999

Sternal End—s=z & 43
Syrienge—g =1 WI-a77
Sedative——aragraEs®

Retention of urine——w= wvar
Rickets—szfeq-famfa
Periostem——ezarg7or

AT, Q%0

Probe—umo
Pelvis—etifor=
Preventive —afa 1=
Medicine——#tqi=at
Periosteum ——s3ifeg s
Osteitis—afex an=
Ossification—sifeg {710
Nostril-—agT

Marble bones—sif&a & q14
Mastitis—gix a9 9318
Muzzle—aaq

Milk Duck—gwr dtest
Milkeistern——zim=meE

Intar Muscular—-ais 93317
Immunity——faadacas e
Humerus—avsieg
Gilanders —sa®isdT<

Draft breed——aa 34914
Cloccidisis—a @I
Anatomy——T{ - A7-51
Aseptic—FH 7(=d
Amputation of bone-—sifer-3=az
Anthrax—{qedr

—TAFHAT | FATTH AT

ERS
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( wae-fege afaa mifas )

~MEGIYA § NETIT qq1 qegaferg Faay S8 oHT1-90H, TEER, sWa fda, 29D
QAT TAITAT TOTTAT, AL T KO T9T ITHT AT, T3 -077 TATITHT Fegeaa? Iqqr, afafa aF
qaT TAATL FT GLIT, AN FT A7, §4 AT ITFT ITANT, SA-TET AT P, AP B
TR, I 9 T+ 97 97 3T%7 Iq=r3, g9 &7 dghifzar & smare 97 fF=g, manamsi a41 f99-
qral w1 fafr, W& qr7 DS, qar-aEady, g e gfetfiar, ag-are, anfz 97 9 @ |

MEaYT Famt, e, repen & s-wie, 1q-Etasl e am afiwfa,
& fawr afrfen faeqare sud-aate, fararst aqr fGsadet & gamast qar 5, g
faffear ug =90 & o141 & fau ag-yega &1 &1 @r § | I0E fa94i 9% qifas a9, arfafas
Ale, qafea® W, qxy SIFAT a9 93y ¥ afq@ifia, TEEET-aEg, NaraaT aft &
gfered faa7or qagias qvamas, Fea MNggdas aftag, (5-U smas @& s, 45 @6 & 9@
O AW AfET | @ fgmsY a1 st AN A Y frelt oF W H &1 AFar g | a9 S SO
qT UF qI 21T fFar 747 27 | J7 gy F a9 F7 s2FA AT 200 21 9% A1 o9 & g9
aeevafiag fag o & | :

mAagq 7 faefafas fawgt & fasmadt #1 7 e fear S E—Hf9 0F qsqEET
qreHl 47, 93 (AT & wrafrad Soam, auEE! & 19§ a0\ a1 190K, 9% 0F 99,
-, G2 AT AT € FEGU, TANRTAT & ITHA, UAEAAT UF WqSq-qvaH) IqTEH,
MEARTE 0d 3q T HOaF Arafaai faerd & aex qur STHLW, TIET FEA H A, GG
1 2 AT HT 7, 413 & FI9 (9 A1 F&4€, a5 qa1 GH, qI[-9E AT q9T /A, AT,
BT 0F 95T HEl & TR, wafadi w1 wa-fawy, voamer § daR &1 08 awg, gfveo-
TzaEw, Ffw-grafed qraw oF ox-afawne, gu-fafcar qar aaafag e faag arfy
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nias ¥, R.00,

o ufa sY4 7F 98
A MHAHT F1 AT 737  €TF 2 | 5% FR7 IS0 THT 36 S74 0 a4 aIa A Hn -
AT | FHT q98 AAATET D10 G2 R ®qgqr AT QY | AHAET Fofiar Aaa 1 A7 2107

fFAT9q &7 a2, oY &1 o srfg & AR A (@ars fAwfafas o o §3-—
qshad,
FET METIA qiee,

&= ATHGHNS! g,
ag faset |




GOSAMVARDHANA

(An English-Hindi Illustrated Monthly)

Subscription
Annual: Rs. 9.00
Single copy: Re. 0.75
(Exclusive of M.O. Commission/Bank Draft Charges)

Gosamvardhana is a monthly journal containing original articles on
cattle development and allied subjects, namely, breeding methods, feeding
and improved cattle dairy husbandry practices, fodder crops and their
cultivation, cattle feeds and their better utilisation, conservation of surplus
fodder and grasses, improvement of grazing areas, milk and its utilisation,
development of dairy industry, co-operative  marketing of milk, cattle
diseases and their control and treatment, development of Gaushalas and

Pinjrapoles, Key V]llage Scheme, cattle SHGWS milking competitions, cattle
markets, etc. K—a

Gosamvarchana is a useful guide to Agriculturists, Cattle Husbands-
men, Dairy Work Veterinarians, Key Village Officers, Block Develop-
ment Officers Extension Workers, Managements of Gaushalas and
Pinjrapoles, and Students of Agriculture, Veterinary and Dairying.

Contribution in forms of original articles, technical notes, personal
experiences, brief accounts of cattle fairs and shows, competitions, Gosam-
vardhana celebrations, Gosammelans, etc., may be sent to the Assistant

Editor, Central Council of Gosamvardhana, 16-A Asaf Ali Road, New Delhi.

Contributions may ke in Hindi or English preferably typed with
double-spacing on one side of the paper. The articles may be suitably illus-
trated wherever possible.

The Gosamvardhana also accepts advertisements for agricultural and
dairy equipment, veterinary appliances, gardening tools, manures and
fertilisers, cattle feeds, laboratory equipment, chemicals and pharmaceutical
preparations, insecticides and disinfectants, irrigation equipment, fodder
chaffing machines, grass baling equipment, seeds and plants, cattle shows
and fairs, general equipment for farms and dairies, cattle sales and pur-
chases, dairy products, training courses, books and periodicals, etc.

Enquiries regarding subscriptions, rates of advertisements, and agency
terms may be addressed to:

The Secretary,
Central Council of Gosamvardhana,
16-A, Asaf Ali, Road,
NEW DELHI-6
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Doctor Do You Know That . . .

“You are devoted to the essential task of preserving the health and
well-being of millions of heads of livestock and of countleds animal pets !

The sense of relief occasioned by your timely arrival is the most sincere
tribute to your knowledge, skill and experience.

Relief because of your prevention of serious economic Loss ?  Of course
for our ministrations to the nation’s farm animals add to the wealth of our
farmers, protect our food supply”

Our role is exclusively to furnish you with high quality products your
practice requires. We offer all that is best and latest in instruments,
appliances and equipments for use in Veterinary Surgery, Obstetrics,
Gynaecology, Artificial Insemination and Poultry husbandry.

*

CIRUGIA DE LUX PRIVATELTD.,

Head Office : Branch Office :

24, Chowringhee Road, Bombay Mutual Annexe Bldgs.,

IV Floor, Room No. 34,
|17 Gunbow Street,

(Fort) BOMBAY.

CALCUTTA-I3

TELEPHONE : 23 - 5552 TELEPHONE : 26 - 3802
G RAM : “SURGIQUIP" 5y
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