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CHAPTER i

Dairy farming has been a part of life since time imme
morial in our villages. AfOng w ith  the change of time, the 
liv ing  pattern had been changing and also the type of dairy 
cattle. The lo w  y ie ld ing  nondescript cows are being replaced 
by the higher y ie ld ing crossbred cattle. The crossbred bullocks 
are not so good w ork ing  animals as the local bullocks. Since 
mechanisation has come in agricultural operations also the 
need o f bu llocks are aiso reducing. As the demand for miik is 
increasing especially in the urban areas, the dairy farming 
business engaging higher yie ld ing crossbred cattle is becoming 
more and more lucrative.

Am ong all the different farm animals dairy cows of good 
p roductive  capacity are unequalled producers of human food. 
Cow  produces more human food for a given quantity of feed 
than is produced by any other farm animal. As producers of 
prote in, hens are the nearest competitors of dairy cows, while 
as producers o f energy pig rank second. However both hen 
and hog use human food resources to certain extend.

M ilk  is said to be a nearly complete food. No other 
s i n g l e  food  is as nutrit ious as milk. It provides nutrients to 
man at all stages of life. This m ilk is produced by the dairy 
c o w  in an economical way u til is ing  cheap roughage which are 
not d irec tly  needed for human consumption. The special 
value o f the cow  as a domestic animal arises from her ability 
to consume and digest large quantities of roughages and to 
convert it into m ilk  and meat suitable for the nutrition of man.



(OX or w h ite  t0J W°  d is tinc t sPeciQs, 3os indicus
B o t h  have d ' } Bos bubalis (buffaloes or black cattle). 

h ^  d,Stlnct characteristics and do not interbreed.

I t c o m e s l o r h n T 8 ^ 0 largestcatt,e  Population of the world.
m ilk  n ro d i .p f  UL, ° ne Tuarter of the total number. But in
Vield n J  UCt,Onth0y are very p o o r- The average annual milk
and 4Q1 w ° W an°  buffa loes has be9n estimated at about 175 Kg 
and 491 Kg respective ly. Accord ing to an old estimate time

, “ Ual m i lk y !e ld  Per m ilk ing  cow  is 3710 Kg in Den
m ark. 3 2 5 0  in Sw itzer land  and 3250 in USA. This gives an 

p p ro x im a te  com parison of our animals w ith  exotic cattle as 
ta r  as m ilk  p rod u c t io n  is concerned.

C a tt le  rearing in India is carried out under a variety of 
adverse c l im a t ic  cond it ions . Cattle husbandry centres around 
t e sm a ll c u lt iv a to r ,  to  the large m ajority of whom  livestock 
ra is ing  is subs id ia ry  to  crop production. The cu ltiva tor is 
g e n e ra l ly  poor and resourceiess. He lives in fragmented holdings 
m a in ta in in g  2 -3  animals. Grazing during most of the year is 
poor excep t du ring  monsoon and available feeds are not 
s u f f ic ie n t  to  susta in  the ex is ting  population. Marketing fa c i l i 
t ies are inadequa te  and almost w ho le  of the marketable 
surp lus  is p roduced  in rural areas.

In d ia n  breeds of ca tt le  are usually known as Zebu in 
Europe and S outh  Am erica. In the USA, they are called the 
Brahman. In recent years these cattle have attracted great 
a tte n t io n  in fo re ig n  countries  for cross breeding w ith  local 
breeds and th e y  have developed some new breeds out of this. 
The Zebu are prized fo r  th e ir  qua lit ies  of endurance, docile 
tem peram ent, resistance to  trop ica l diseases and ab ility  to 
u t i l is e  coarse fodder.

Im p o r t a n c e  o f  D a i r y  f a n n in g

The im portance o f  da iry  fa rm ing is mainly in the nu tr i
t iv e  va lue o f  m i lk  and m ilk  products. M i lk  and m ilk  products 

e a s o n e  o f t h e m o s t  im p o rta n t sources o t rood  fo r all c iv il ised 
n a t io n s  All co u n tr ie s  w h ic h  have h igh ly  developed agriculture 
h a v e  a  developed da iry  en te rp r ise  also. I. may not be out o f
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place if we correlate the general health of a community and 
their per capita consumption of milk.

Milk is supposed to be an almost complete food because 
it contains all the components of food in the proper pro
portion at which it is needed in human body. The proteins 
of milk are of high quality and in addition it can supplement 
other proteins. The quality of supplementation is important 
as all proteins are not equally utilised in the body. The 
deficiency in certain other proteins can be made good by the 
proteins of milk so that the utility of the other proteins is 
increased when it is consumed along with milk.

The quality of the proteins are compared each other by 
the biological value of the protein. The biological value of 
the protein is a measure of the completeness of the protein as 
far as its capacity for building body tissue is concerned. All 
proteins are not of equal value since some of them do not con
tain all the important aminoacids required for the body tissue 
building. Out of the different proteins of food, egg protein 
has the highest biological value and milk proteins comes next 
to it. The proteins are made up of different aminoacids. 
Certain aminoacids are classified as essential aminoacids. 
Thje means they are indispensable for human body and should 
be supplied in food for proper health. Proteins of animal 
origin contains greater proportion of essentia! aminoacids 
than proteins of vegetable origin. The solids of milk are present 
in right proportion for nutrition and milk is highly digestible 
and palatable. M ilk contains all important minerals needed by 
the body except iron and iodine. It is particularly rich in 
calcium which is likely to be deficient in ordinary diet. M ilk 
also contains important vitamins necessary for the growth of 
the body.

Another major importance of dairy farming is the 
employment opportunity it offers. Large amount of employment 
potential exists in various stages of dairy farming and milk 
handling. The idle family labour also can be usefully deployed 
in the dairy farming, in addition, when large quantity of milk 
production exists, manufacturing of various milk products are 
possible and that also offers employment opportunities.
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Characteris tics
Dairy farming has certain peculiar characteristics. They 

may be arranged as follows:

1 Milk and milk products form a part of the daily diet o f 
majority of people. Some consume fluid milk whereas others 
include dahi, butter, ghee and buttermilk in the menu. M ilk  
also is an essential part of the drinks like tea and coffee which 
are consumed by most people every day.

2 It gives employment for many people. Many families 
keep one or two cows to provide milk for the family. Many 
farms are being started in which the owners derive a major 
part of their income from the sale of milk. These farms 
provide jobs for a large number of people and idle labour of 
the family is being utilised.

3 Capital investment in dairy farming is high. Dairy farming 
needs not only land for production of fodder crops but also an 
investment in buildings livestock and dairy equipments. 
Generally dairy farms need more capita! than other farms.

4 Cash income from the sale of milk and its products are 
arge. This is the main item of income in the business. As 

the milk has got good demand, especially in the towns, milk is 
sold for cash readily.

Advantage of dairy farm ing

The fo llow ing are some of the mein advantages of 
dairy farming: J

1 Cheap roughages are changed to costly food The feed
of cattle consists of roughages and concentrates. Rouqhaaes 
consists of grasses hay and straw which are otherwise 
unutilised. The concentrates consists of oil cakes and agricul- 
ural by products like bran etc. These items are not used for 

human food and as such does not produce a competition with 
human food resources. Thus by feeding cheap and other
wise unutilised items of feed the cattle are converting r ™
into costly human food like milk and meat. The dai™ r  r T
^ e h i g h e s ,  efficiency in roughage
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of plants utilises the soli nutrients. When a crop is harvested 
certain amount of soil nutrients are removed from the soil. 
Unless this is replaced into the soil next crop yield w il i  be 
reduced when the crops are fed to the animals and the manure 
is returned to the soil the depletion of the soil nutrients are 
reduced. In addition the manure adds organic materials to 
the soil which increases the humus condition or the soil which 
keeps the soil in a better condition,

'3  Dairy farming produces miik and meat. M ilk  is the 
major source of income in the farm. In addition considerable 
income is obtained by the sale of older cows which are repla
ced by the heifers raised in the farm. Similar income also is 
obtained by the sale of male calves also. These culled animals 
are a good source of meat.

4 Dairy farming supplies dietary essentials. M ilk  is des
cribed as a protective food as it supplies most of the dietary 
essentials including many minerals and vitamins. Even though 
many attempts have been made to produce milk artific ia lly a 
product of the same quality cannot be produced til! now. 
Dairy animals still remain as the only source of such a good 
quality food.

5 Dairy farming gives good return to the family labour. 
Considerable part of the labour in small dairy farms are carried 
out by school children and house wives who are having su ffi
cient extra time. These idle labour when utilised for dairy 
farming gives good return.

6 Milk and its products have good market demand. This 
is especially so in urban areas. Products like cream, butter 
and ice-cream are foods with appetising flavours and good 
nutritive value. As such the producer does not find much 
difficulty in selling the products.

L im ita tio n s  o f D a iry ing

Dairy farming has many limitations due to the special 
nature of the work. The major limitations can be summarised 
as follows:



1 Dairy farming is a confin ing  job. it requires long hours 
of work every day. Taking a day off may be d if f icu lt  The 
cows have to be milked and fed at least tw ice in a day To do 
this some one has to be available throughout the day. In large 
da,ry farms this need a large w ork ing force. In small farms 
feeding and m ilk ing ,s most often done by the owner himself

S S T n X f ”  ' he re9U' ar W° rk and th 'S Pr° ,0nSS *he

2 I t  is a sk i l led  w o r k  and some a m oun t  of scientific know- 
ledge increases the efficiency and profit.

3 Desired type of labour may be d if f icu lt  to get because 
the cows have to be handled carefully. The labourers have to

e selected from a group who are familiar w ith  the work and 
they have to be paid more than ordinary wages.

4 The amount of capital needed is large in dairy farms.
Capital is necessary for cultivable land, cattle sheds, good
cows, equipment necessary for milk handling, etc. In addition
recuring expenditure on feed and labour is necessary to run 
the farm.

5 The risk involved in dairy business is more. The pro
duce of the farm, the milk, is a perishable commodity and it 
has to reach the consumer with in few hours, if chilled storage 
is not possible. Any delay in transporting w ill be dangerous. 
In addition considerable losses may occur due to diseases 
accidents calving hazards etc. The milk production may be 
reduced due to poor feeding or breeding practices. Dairy 
farming is profitable only when there is a good herd of healthy 
cows which are being well looked after.

6 Dairy farming is not a flexible business. The capital 
expenditure involved in dairy farming cannot be diverted to any 
other business. The livestock, machinery or equipment cannot 
be disposed off profitably if he go out of business in a short 
period The farm has to be run many years to make a fair 
return for the capital which has been invested.

7 Adaptability of cattle to the climatic conditions vary,
18 crossbred cattle are intended to produce more milk in the
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warm  hum id trop ica l climates. A dap tab ility  varies w ith  breeds 
and also on the am ount of exotic inheritance. Special attent
ion is to be given to protect the cattle from c lim a tic  
extremes.

Typ e s o f D a iry  fa rm in g

Based on the intensity , the dairy farm ing business can 
be c lass if ied in to  d iffe ren t categories. Each type has its own 
pecu lia r it ies , even though  sometimes it may be d if f icu lt  to 
c lass ify  a p a rt icu la r  farm in to any category. The fo l lo w in g  
types can be categorised.

1 Fam ily cow : Th is  is a s itua tion  w here ’one or tw o  cows 
are reared to  meet the requ irem ent of m ilk  in the family. The 
fa m i ly  is assured o f genu ine  m ilk. The cost of rearing may be 
high, as all feed ing  m ateria ls are to  be purchased.

2 Part t im e dairying: The fam ily  rears few cows w ith  the
in ten tion  of deriv ing a p ro f i t  to supplement the fam ily  income. 
Family labour is utilised and some amount of agricultural by
products if any, may be added to the feeding materials. This 
is the main source of production of m ilk in our country.

3 Commercia l dairying: Large dairy farms falls under
th is  category. Large number of cows are reared and capital 
investment is h igh. Forage production may or may not be 
taken up. P ro fit depends upon the forage production, cheap 
labour and good marketability  of milk. Such large farms are 
very l im ited  in our country.

4 Corral da iry ing: This is a system of rearing where
on ly  m ilk ing  cow s are reared. When they become dry they 
are so ld  and new m ilk ing  cows are purchased. This type of 
fa rm ing is usually  practised in urban areas wherer there is a 
h igh demand fo r m ilk. The cost of rearing w i l l  be high as 
a ll the feed ing  materials are to be purchased. But th is  w i l l  be 
compensated by the h igh price of m ilk.

5 M ilk  colonies: The idea of co lon isa tion o f cattle has
come fo r  c lean ing the c ity  by removing the cows from the a n a  
Governm ent has sponsored such co lon isa tion  and tw o  «uch 
co lon ies  were set up, one at Aarey (Bombay) and one

7



sheep
Madhavaram (Madras). Owners or cattle 
colony were infrastructural fac ilit ies like housing, 
cu ltivating land, etc. are provided on rent, hhe mihc produced 
has to be sold to the organising agency.

P la n n in g  o f  a d a ir y  fa rm

W hile  starting a farm there should be a clear cut idea 
on the aim of the enterprise. When it is started as a business 
enterprise the demand for m ilk and m iik  products shou ld  be 
known previously.

Usually the fo l lo w in g  targets are aimed at in the starting 
of a farm.

1 Production of a fixed quantity  of m ilk  for a particu lar
area.

2 Organ isa t ion  o f  a da iry  to  u t i l i se  the  e x is t in g  fa c i l i t i e s  
l ike  ava i lab le  land.

3 O rgan isa t ion  to  p rov ide  se l f  e m p lo y m e n t .

When the farm is planned to produce certain quantity of 
m ilk oaily for consumers located in a colony of area,the number 
of animals needed to be raised can be determined on the basis 
of the expected average yield of cows in the herd. An additional 
number of 20-25% has to be added to take care of the dry 
animals. The farm should aim at maintaining the proportion 
of dry animals to milk at 1:4 or 1:5. A proportion of 1:4 
means that 20% cows are dry and the rest m ilk ing on an 
average. A proportion of 1:5 means that about 16% of the 
cows are dry. After fixing the number of cows to be raised, 
physical facilities like cattle sheds, store house and other bu ild 
ings are to be constructed. The buildings should include 
accomodation for calves of various age groups.

When the size of the farm is adjusted to that of the 
available land, the number of cows which can be maintained 
based on the amount of fodder which can be produced on the 
land has to be calculated. The calculations are based on the 
fo llow ing  assumptions. One acre of irrigated land w il l  yield 
50 tonnes of fodder per year. Unirrigated land w i l l  yield 
about 25 tonnes per year. Consumption of fodder by the cow

8



depends on the body size and quality of fodder An average 
sizec! crossbred cow w il l  consume about 35 kg fodder per day. 
In such case a cow needs 12.75 tonnes of fodder per year. 
Based on the total fodder production the number of cows to be 
raised can be calculated. These calculations are based on the 
assumption that the cows are fed only grass as roughage. 
Many times cows are fed w ith  straw also. In such cases 5kg 
of grass can be replaced by 1 kg straw.

When dairy farming is started for self employment, the 
number of cows to be reared is determined such that it w i l l  
give sufficient income to maintain a family. Such a unit can 
be described as an economically viable unit. For such a unit 
the number of animals required depends on the y ie ld ing capacity 
of cows. With the type of good crossbred cattle available in 
Kerala a unit of 5 cows can be considered as economically 
viable.

Establishment of Dairy Farm

Establishing a farm needs proper planning w ith  regard 
to the location, procurement of cows, management, etc* These 
are to be planned in accordance w ith  the airn of the farm.

The fo llow ing points need special consideration while 
establishing a farm:-

1 Location: Whether the farm is is to be located in an 
urban area or in a rural area is important. In urban area mar
keting of milk w il l  be easy as there w ill be higher demand for 
milk. But there the cost of land and labour w il l  be high. If 
the farm is located in the rural area, milk has to be transported 
to the urban area for marketing and facilities for transport 
has to be arranged. In rural areas the cost of land and labour 
w ill becheap. Fodder cultivation w il l  be possible only in rural 
areas. These comparative advantages have to be evaluated 
before deciding on the location of the farm.

2 Site of buildings: This site where the buildings are to 
be constructed have to be a raised area. This avoids water- 
tagging around sheds. Accumulation of water around sheds w i l l  
cause bad smell and growth of mosquitos. The urine and wash

9
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water from the cattle sheds can be .̂ Hrs, ^
tion, if the buildings are |oca‘® “  , ;d hav= a hard 
site of b u i l d i n g s  and cattle sheds should na ^  ^ ^
There should be sufficient provisio . -
free from heavy winds. S h a d e  trees around w o u ld  D. , j .

to keep the area cook
3 Layout of buildings. A small scale farm when stsusd 

near the owners house should be located in such a place that 
it is easily accessible from the house and the animals can b 
seen from the house itseif. The dung pit and urine p it should 
be away from the houses.

in a large scale farm, liv ing quarters should be away 
from the cattle sheds. The different bu ild ings like cattle  sheds, 
caif pens, store house, m ilk room etc. has to be located in 
such a way that they are easily accessible from each other, 
This w il l  save labour and supervision of the works w i l l  become 
easy.

B u d g e tt in g
Budgetting is necessary for advance p lann ing and adjust

ing the income and expenditure. Budget is actually  an a n t ic i
pated statement of income and expenditure. Budget can be 
prepared for one year or for longer periods. As the yie ld of 
milk from a cow is distributed for a period of nearly 10 months 
fo llow ed by a non yie ld ing period w h ich  it variable from 2 to 
10 months or more the budget has to be prepared for longer 
periods. Usually it is prepared for 5 years.

budget includes anticipated income and anticipated 
expenditure for a particular period. On the expenditure side, 
capital expenditure and recurring expenditure are to be accou
nted. Capital expenditure includes cost of land, cows, 
buildings, equipments etc. These costs have to be assessed 
depending on the locality. Cost of buildings have to be worked 
out depending on the number of cows which are go ing to be 
reared. Recurring cost includes, feeding cost, labour, tran
sport of milk and miscellaneous expenditure as taxes, electricity, 
©tc.

Income from the farm comprises mainly m ilk yield, i f  80% 
cows are expected to be in milk (dry : m ilk =  1:4) that number
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x average yield x 365 w ill be production for that year. This 
multiplied by the cost per litre w il l be the income from milk. 
Another source of income from the farm is sale of old cows and 
young calves. If the dung is not utilised for fodder cu lt i
vation that also can be sold and accounted as income.

Items o f  B ud g e t

Expenditure

1) Nonrecurring

Cost of land 
Cost of cows 
Cost of buildings 
Cost of equipments.

2) Recurring

Feeding cost 
Labour charges 
Miscellaneous

Income

Sale of milk 
Sale of animais 
Sale of dung

Practica l Exercises
Routines of the farm including cleaning, washing, etc. 

Care of calves & pregnant cows.



CHAPTER ii

Animal houses are constructed to protect the animal* 
from extremes of heat or rain. Large amount of attention hacj 
been paid to the type of houses necessary for the cows. The 
dairy cows are animais which require cold surroundings. y\s 
the climate becomes warm they become uncomfortabie as t h e y  
find it difficult to reduce the body temperature. Cattle are 
generally classed 'as non-sweaters'. Mot that they does not 
sweat, but the amount of sweat produced is negligible and 
not sufficient to reduce the body temperature in a warm climate. 
Animals' discomfort will be more when the surrounding air is 
more humid. In tropical areas where the temperature is warm 
with high amount of humidity, the cattle houses should be 
planned in such a way that the stress due to warmth and 
humidity is reduced as much as possible. This will be possible 
by providing sufficient air movement inside the shed and 
providing shade trees around.

In tropics the animal need only protection from hot sun 
and heavy rain. So the cattle sheds have to be constructed 
to provide this facility. A shed with a proper roof and good 
concrete floor is sufficient for ths cattle.

Housing system
Depending on the method of rearing of cattle few systems 

of housing are described. One of the system is the intensive 
system where the cows are tied up in the shed most of the time 
and feeding and milking are done in the same shed. In the 
day time they may be taken out by rope for grazing or walking. 
It is called in tens ive  system as the space requirement is limited.

12



Iff semi Intensive or loose housing system the snimals 
are let loose in an enclosed area— paddock, and feeding and 
watering ere done there. Paddocks ere open grounds adjacent 
to the milking sheds where water ing  and feeding arrangements 
are done. St well have sufficient shade trees and roofed area. 
The floor is usually paved by bricks or granite stones. On 
areas where the soil is hard and dry, paved floors are not 
necessary. But in areas where the soil is loose, the soil becomes 
muddy w ith  the admixture of dung and urine. This is especially 
so in heavy rainfall areas. In such areas paved floors are 
necessary. At the time of milking they are taken into the 
milking shed which w il l  be at one side. Shelter is provided 
inside the paddock. This needs more roofed area and paddock 
and correspondingly construction cost is more. But there the 
labour is limited so recurring expenditure w ill be less.

In another range system the animals are let loose in the 
grass land through out. Milking also done in the field. Such 
systems are practised in countries where plenty of grass land 
is available.

Floor space

Approximately 3.5 meters floor space is recommended 
by the Indian Standard Institute for a cow. This area consists 
of space for manger, standing, dung channel and feeding and 
milking passages. The width in the standing for each cow is 
about 1 to 1.2 rn. The w idth as well as length of the standing 
can be slightly variable depending on the size of the cows. 
The feeding passage and milking passage are optional in small 
units and they can be dispensed with to economise the const
ruction cost.

Total floor area is worked out on the basis of the number 
of cows to be stationed. When there are only few cows they 
can be tied up in a single row. Usually not more than 20 
animals are tied up in a row. When the number is more they 
can be arranged in double row. When cows are arranged in 
double row. they may be tied up ''face to face , ie. one row 
facing the other row. Then the feeding passage for both the 
rows w ill be common. They can also be arranged as tail to

13
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t a i l ie., animals facing away' from each other. In this ci 
the milking passage will be common for both rows. Tail to 1 
system is supposed to be having two main advantages.

1 The possibility of disease transmission from affected c
row to another w ill not happen. j

s u f f L e m ^ T T  milki" 9 paSsa9e at the centre provk

the animal like. m illTna ^ h i  '  ° f the att6nder behi
wider passage makes the$ w ork9 e a s iw ^ T f f  du.ng f  
which can be mentioned for tha< The only advanta
gives a better view of the a n im L  ^  t0  SyS,em is tha* 
from the centre. at a 9lance when view
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Construction

The basement should be only slightly raised from ground 
level. In an elevated place the basement need not be more 
than 1 foot above ground level. The standing space should 
have a slope of 1 :50 from manger to the dung channel. The 
floor should be of concrete and made rough finish. This is 
necessary to avoid slipping of the cows legs. Sometimes 
grooves are provided on the standing to get abetter foothold.

H A N G f e

P U K H S  C H A N N E L

Fig 1(b)
A pa t te rn  of  grooving on the f loor

The partition between manger and standing can be 
concrete wall or wooden. The height can be about 70 cm. 
The floor of the manger can be raised by about 20 cm from 
the level of standing. When the manger wall on both sides 
are made of concrete, the manger can be used for feeding 
concentrates also. Iron rings can be provided in the concrete 
wall on the side of standing to tie up the animal.

Roofing material can be asbestos or tiles. Thatched roof 
w ill keep inside cool during hot weather but has the dis
advantage of doing it every year. The roof is to be supported 
on pillars. Side walls are not necessary except when. tt s 
warranted by special reasons like protection from wild animals
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i'f'-V i QSCi th® hsJ'Qf)', ' 
etc. W han  side w a l l s  are. o f  c o w s .  T h is  enables ;
shou ld  be less than the  h^ 9  ^  c o m fo r t3 b le  d L
o f  w in d  over the animals t« 
weather.

. r i i f i o n s  o n  p ro d u c t io n  E ffe c t o f  c l im a t ic  c o n d i t io n s
i-! other characters dene■'eu

M ilk  nroduction, Ilk© ai ‘ ot . . . s on
, t  t ha -n im a i environm ent in wh:ch i*the hereditary make up of the a _ . ' *

lives, and an interaction between heredity and environment
The primary necessity in the expression o * o u  is
genes and gene combinations present in e in iv ua.. heSe

.i . . . „ vr,raec jtq effect when suitaole environgenes w il l  be able to  express ito
ment is provided. If the environment is adverse the express^ 
of the character also becomes poor. H igh am ount or mnk yield
in a cow requires genes for high m ilk  p roduction  and a g00cj

environment suitable for the animal.

A ll animals have the capacity to  adjust to changes jn 
environment. This capacity varies w i th  indiv iduals, breeds, 
species etc. Cows are warm blooded animals and are able to 
maintain relatively stable body temperature despite changes in 
the external environment. This qua lity  is called homeo stasis. 
This is obtained by adjusting the heat p roduction  and heat 
dissipation from the body.

There are two principal sources of heat production in the 
body of cattle. These are heat production by fermentation in 
the mnen and by ^ce!l metabolism occurring throughout the 
body. Out of the total energy consumed by the animal appro
ximately 20% .is lost in the form of heat loss from the body. 
So cold temperature does not produce as much reduction in 
milk yield as a corresponding rise in atmospheric temperature.

Heat dissipation is done through tw o  avenues, evapora
tive cooling and conduction. The principal type of evaporative 
cooling is evaporation or moisture from the lungs and moist 
surfaces of the respiratory passages. A t an atmospheric temp
erature of 40-60°F the normal respiration rate of dairy cattle i* 
15-20 per minute. When the temperature increases from 60 
to 100,JF and above, the respiratory rate increases sharply 
The second type of evaporative cooling is by sweating. The
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proportion of total heat lost depends on the sweating capacity, 
the humidity of aif and circulation of air arc unci the body. The 
capacity of sweating is low in cattle because the amount of 
sweat glands in the skin is low.

Conduction of heat involves the transfer of heat through 
a medium. When the animal lies down, some amount of heat 
is lost by transfer to the floor. Some amount of heat is condu
c t e d  through the skin to the thin layer of air adjacent to the 
body. Conduction of heat through skin to the surrounding air 
is increased by wind. Animal w il l  be loosing the heat from the 
b o d y  until the temperature of skin equals temperature of air.

The ideal environment for dairy cows is between 30 and 
60"F w ith  low humidity level. As the air temperature increases 
above 60°F the animal .dissipates more heat to keep trie body 
temperature constant. Through normal avenues this w il l 
be possible only up to a certain ' level of atmospheric 
temperature. This level is called the critical temperature. 
Critical temperature is the air temperature at which the normal
a v e n u e s  of heat dissipation can no longer prevent an increase
in the cows body temperature. For Indian Cattle the critical 
temperature is about 95°F and for exotic cattle it is 80-85 V. 
B e y o n d  this temperature the animal resort to extra methods of
h e a t  dissipation like panting to control the body temperature.
These methods have limitations and when they become insuffi
c i e n t  t h e  b o d y  temperature increases resulting in a condition 
similar to fever and in severe cases lead to heat stroke.

Increase in environmental temperature increases the 
respiratory rate which is the primary mechanism where by 
exotic breeds of cattle dissipate heat. The heat produced in 
high milk yielding cows is about double that of nonlactat ng 
cows When the atmospheric temperature increase.,, P 
duction and feed consumption are reduced automatically in 
an effort to curtail b o d y  h e a ,  production. Actua y *  ,s th .  
reduced appetite that causes reduction in milk yield^ Heat 
stress w ill be affecting high producing cows more than low

producing ones.
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Sum m er m a n a g e m e n t

Summer ^ v e n t l i l a t i o n  and o ther methods to fceep 
provide w a te , , , , D a jry ca tt le  require 2-3 Ko

ement of cows need special attention t0

. a c o m fo r ta b le .  D a iry  c a t t le  require  2-3 Kq 

water*tpSdrink for every 1 Kg o f  m i lk  p ro d u c e d  anti addition, 
water for body metabolism and re g u la t io n  of body lemperatur. 
by e v a p o r a t i v e  cooling. As air te m pera tu re  increases rr, 
75°Fto 90°F water consum ption  o f m i lk in g  cows increases, 
T o  m e e t  this demand a con tinuous  s u p p ly  o f drinking water 
should be made available to the cow s. For cow s which are 
tied up in the sheds water may be p rov ide d  in buckets or the 
manger may be so constructed tha t a sm a ll water channel is 
provided over the manger w a ll th ro u g h  w h ic h  water flows 
continuously,

Dairy catt le  absorb heat b y  r a d ia t i o n  f r o m  exposure 
d i r e c t o r  reflected s u n l ig h t .  ’ L a c t a t m g  c o w s  especially 
crossbreds, shou ld  no t  be e xp ose d  t o  d i r e c t  sunlight during 
hot weather.  Shade s h o u ld  be p r o v id e d  a ro u n d  the cattle 
shadsto  reduce hsat a b s o rp t io n  b y  r a d ia t i o n .

h M ° ' femsnt  o f  air over  t h e  b o d y  o f  th e  animal W  

constructedSSI pa p  0 n ' T h is  w i l l  be f a c i l i t a t e d  i f  the shedsar

constructed T  T -  ^  Walls' l f  at a "  side wa"S !  
Artificial air mrF should n° t  exceed that of
electric fans. e n tln th e  shed can be done by pf°v,dl J

■
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Feed consumption by m ilk ing cows decreases when 
the a tm o sp h e r ic  temperature riser.. This w i l l  cause a decrease 
in m i l k  yield and genera l  change in body condition. To 
overcom e th is  effect the  fe e d in g  practises should be so 
adjusted th a t  the feeds are offered d u r in g  the cool hours of 
the  day. The a n im a ls  should be taken for grazing in the 
morning as well as in the even ing  only when the sun is not 
to o  hot.  The q u a l i t y  of the  concentrates s h o u ld  be such th a t  
they co n ta in  more n u t r ien ts  and are h ig h l y  digestible. Th is  
w il l  o ve rco m e  the  re d u c t io n  of c o n s u m p t io n  o f  feed.

Sprink ling of water over the body of an im a l  during 
hot days w i l l  bo helpful to reduce the body temperature of the 
animal. This can be done few  times in a day. In areas where 
hot w in d  is b low ing  gunny bags soaked in w a te r  can be hung 
around the shed during noon time.

A daptation of cattle  to clim ate

The capacity of animajs to adjust themselves to a 
change of c limate is called the climatic adaptation. In dairy 
cattle th is  phenomena is important as the high y ie ld ing 
animals are located in the subtropic and temperate regions 
of the w orld  and these ere being used for cross breeding in 
tropical areas. So in usual discussions climatic adaptation 
refers to adaptation to warmer climate.

Indian cattle has got a better heat tolerance. This is 
because of the ir inherent nature. Their critical temperature 
is high. In addition cows are low  producers and so the 
metabolic heat production in cows are low.

P ra c t ica l exercises:
Preparation of sketches of different types of dairy 

barns, Tail to ta il system, Head to Head system, Floor plan for
cattle shed etc.
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C M AFTE R  II!

S e le c t  io n  o f  D a i r y  H e rd
I -  oro tn  he c h o s e n  fo r  the herd

W h a t  t y p e  o f  a n im a  b g s ic  c o n s id e ra t i o n  is
re e d s  serious c o n s id e ra te  • ■ t j e s  o f  an im als are to be
n i lk  p ro d u c t io n  h igh  p roduc  „  ' s o f c o w s likeS indhi
rhosen. There are d is t in c t ^  ^  ^
ind  S a h iw a l w h ic h  are hav ing  “  ancj the ava ilab il ity  in
h e ir  b r e e d i n g  trac ts  are in t e . o f incjjgenous cows
Jouth  Ind ia  is no t m uch. ° . h there  may be isolated 
re g e n e ra l ly  p o o r  y ie lders  even th o u g h
ases h a v in g  co m p a ra t ive ly  be tte r yie .

, rirp no d is t in c t  IocbI
I n  areas like  Kera la w  ®r® Kerala has large faci-,reeds w e  depend upon crossbred co s - ^  ^  ^

i t ie s  fo r  cross breeding °> ca . j jke  B ro w n  Swiss and
ione  u s in g  e xo t ic  ( ,o re ’gn ) , is used. Each breed has 
ersey- Rare ly H o ls te in  reis ian a ^ u s e ^  ^  ^  ^

rs o w n  a d v a n t a g e s .  H o l s t e i  v ;P |ders .  T h e i r  crosses
■ies. P ro b a b ly  t h e y  are t h e  ig  ^  ^  ^  ^  o f  Brown

o u r  c o u n t ry  o f  H o ls te in s  ars hav ing  lo w  per-
w i s s  c ro s s e s .  preate problems in selling i •
e n tage  o f  fa t ani t is have gt least 3.5%
e g a l ly  the  m ilk  so ld  H o ls(e in  m i |k ls around 3.5/.
. The  average fa t percen a n imals m ilk  fa* l0Vel

o ls te in s  are no t preferred ^  produces

B r0 W n a s ; a :  fa t p e rc s n W
^ o r iv  same as tn a i
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i n these animals are around 4 - 4 .5 %. These are heavy animals 
similar to Hclste ins and need larger  quantity of feed. But 
th is is not a disadvantage because they produce more milk. 
In same genetic group, a larger animal w il l  be producing more 
milk than a smaller one. So w h ile  choosing cows larger cows 
are to be preferred. The Brown Swiss crosses orig inating from 
the IViattupetty (Munnar, Kerala) farm have been named as 
"S u n a n d in i" .

The Jersey crosses are smaller animals produces reaso
nably well but it is s l igh tly  lower than the level of production 
of Brown Swiss crosses. As Jersey crosses are smaller cows 
and of more docile  temperament many people prefer them. 
Their m ilk  also have around 4 -4.5% fat.

Out of the above three types of crosses Brown Swiss and 
Jerseys are having more adaptability to our climatic con
ditions.

In choosing the dairy animals the case of ouffaloes also 
need serious consideration. Buffalo m ilk contains more solids 
and s o  fetches more value. They are sturdy animals and can 
utilise more rough fodder. The murrah buffaloes are the 
h i g h e s t  yielders among buffaloes. The lim itations are the 
availability of the animals. It is to be noted that only very 
limited efforts were made in India for improvement of buffaloes 
compared to that of cows.

As the Murrahs are the best yielders among buffaloes, 
crossbreeding programme is not done to improve the milk 
yield. Improvement can be brought about by se lection- 
a process by which offsprings of higher yielders are choosen 
to become the parents of the next generation.

As far as dairy cattle are concerned milk production is 
the important character which is considered for selection. 
There a r e  other characters also which are related to its econo
mic importance. These are birth weight, age at puberty, age at 
first calving, intercalving period, etc. These also has to be 
considered while  selection is done.

The weight at birth of a calf is important because a calf 
of higher birth weight w i l l  have a higher grown up body
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give more number of lactations during their hie time, T h ^  
is no definite indication of the appearance os puberty in came 
except the occurrence of heat. The symptoms of heat in h e j f ^  
may not be well pronounced and as such it may be missed 
As such it may be d iff icu lt to record the age of puberty m a|j 
heifers. So age at first calving is usually given more import 
ance for record keeping.

Intercalving period—the interval between tw o  successive 
calvings— is an important character w h ich  has to be consid
ered. I f  the intercaiving periods are small in a cow it w ill 
give more number of calvings during its life  time. This means 
more amount of milk from the cows and more number of calves 
The minimum inter calving period recommended is 12  months 
This means that the cow should calve once in every year. This 
w ill be possible only if the cow  get pregnant between 2-3 
months after a particular calving.

P ed ig ree  In fo rm a tio n
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example, die relationship of one individual and one of its pare
nts is 50%, w hereas it is only 25°.,', w ith  one of the grand
parent.

In the case of cattle the m ilk  production is a character 
which is expressed only in the females. So it is called as sex 
lim ited character. In such cases the information on the female 
parent only can be used. But it should be remembered that 
half of the genetic makeup had been transmitted by the male 
parent to the daughter. That is to say the milk producing 
potentia lity of the daughter has been obtained from both the 
parents. There are methods by which the genetic potentiality 
for m ilk  production of a bull is estimated. This is by studying 
the m ilk production of d ifferent daughters. Based on daughters 
production an index is given to the bull. It is called the sire 
index. The sire index of bull shows that the bull has the 
potentia lity  in its genetic make up corresponding to a produ
ction of that much of milk. When such records are available 
that information on sire also can be made use of in choosing a 
cow.

pedigree records w il l  be available only in organised 
farms. Small farmers may not be keeping the records of per
f o rm a n c e  of cows. When such records are not available we 
resort to other methods for choosing or selection.

P h en o type  and S e le c tio n

When cows are to be choosen f rom a group whose record 
of performance or pedigree is not available, phenotypic selection 
is resorted to. Mrik yield is a character which is expressed 
only late in life. Cows come to lactation by 2 or 3 years of 
age So when young animals are to be selected i pe igree 
information is not available, selection is to be done oased on 
the external features of the animal.

Phenotype is the Visible expression of a character in 
c o n t r a s t  t o  g e n o t y p e  which is the game make up o l- the, ind i
vidual and c a n n o t  be seen. Phenotype can be appreciated m 
q u a n t i t y  a n d  q u a l i t y  w h e r e  as genotype has to be assesse

based on the genotype.
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When s e le c t i o n  is done o n  young  / 

c o w s ,  w h o s e  p r o d u c i n g  a b i l i t y  is no t k n o w n , ,
o n  externa! features. This p r o c e d u r e  has its ow n 
External features need not a l w a y s  r e p r e s e n t  its mn'v 

ability . A c tua lly  the produc ing  a b i l i t y  o f  a c o w  c o ;■.,, 

judged by seeing any o f the an im a ls  features, But sur; 
procedure is resorted to  because there is no other possibijj^. ' 
In such s ituations certain characters w h ic h  are described 
"d a iry  characters" are 1 examined and se lec tion  d o n e  on ^
basis. The important dairy characters are the  sizes and n, '

. uni.
fo rm ity  of udder, thickness and toruousness o f m ilk  veins, i5rger 
body capacity etc.

J u d g in g

"J u d g in g "  of animais are usually  conducted along with 
w ith  cattle shows. These judg ings are on ly  an evaluation o f  
externa! features of the animal or the beauty o f the animal. A 
cow  w h ich  is judged as the best need not be the best milk
producer, for m ilk ing cows m ilk  y ie ld  com petit ions  are carried 
out separately.

In judging of cattle usually they are classed in to  differen 
categories like calves, heifers, cows etc. and judged separately 
For judging, -Score cards'We used. Such score cards designs, 
by American Dairy Herd Improvement Association is used anc
is available for different categories. S c o re c a rd s  consists o 
enumerated characters classified into 4 divis ions and maxi
mum marksto be awarded for each divis ion is given. These 
divisions w ith  marks are, General appearance 30, Dairy chara
cter 20, Body capacity 20, and mammary system 30. For each 
division sub divisions and allocation of marks are given In the
judging process the judges examine the animal and marks for
each sub division is entered in the score card and f ina lly  the 
total for that animal is worked out. In the similar way one 
score card has to be f il led  up for each animal. Finally, based  
on the total marks obtained for each animal prize winning 
animals are selected. This is a tedious process, especially when 
there are large number of animals in the competition.
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S c o re  card fo r  ju d g in g  dairy  c o w s

The score card approved by the Am erican Dairy Herd 
I m p r o v e m e n t  A sso c ia t io n  (D H iA )  is genera lly  accepted. A  
c o n d e n s e d  v e r s io n  o f  the score card fo r da iry  cow s is given 
here. Som e m in o r  items and marks fo r sub d iv is ions  are
om itted here.

/ .  Genera! appearance  Perfect score 30

(A ttractive i n d i v i d u a l i t y  w ith  fe m in i ty  v igour, harm onious 
blending o f a l l  p a r ts  a n d  impressive style a n d  carriage) 

Breed characters.

Head— Ciean cut, p r o p o r t i o n a t e  t o  th e  body, large open
nostrils, b r igh t eyes a le r t l y  c a r r ie d  ears.

Shoulder b lades—Set sm ooth ly  and t i g h t l y  a g a in s t  the b o d y .  
Back—Stra ight and strong.

Rump— Long w ide  and nearly level.

Tail head—Set level w ith  back line and  free from coarseness, 

ta il slender.

Legs and feet —Bone f ia t and strong, pastern s h o r t  and s t ro n g ,  
feet short com pact and well rounded, Forelegs m e d iu m  
in length s tra igh t w ide  apart and squarely placed. H in d
legs— n e a r l y  perpendicular from hock to  pastern from
side v ie w  and stra ight from the rear view.

2. Dairy Character. Perfect score 20
(Evidence of m ilk ing  ab il ity  angularity. Genera! openness 
freedom from  coarseness, g iv ing due regard to period 
of lactation).

Neck— long Isan and blending smoothly into shoulders.
W hithers—sharp. 
Ribs—w ide  apart, r ib  bones w ide fla t and strong. 

Flanks—deep and refined. Thighs— w ide apart from the rear 
v iew. S k in —loose and pliable.

, i Perfect score 203. Body capacity 
(Relatively large in proportion to the size of the animal 
prov id ing ample capacity, strength and vigour)
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Barrel Strongly supported, long and deep r.be, •,/ 
depth and w id th  o f the barre, tv .io  ,y

towards the rear.
Heart girth -Large and deep with well sprung foie • 

in to the shoulders. Wide cho-t t wO..
P Jk ~

4 . Mammary system
(A strongly attached w e ll balanced capacious ucc 
fine texture indicating heavy production »na a long 

of usefulness)
Udder—symmetrical moderately long w ide  and deep

a t tached  s h o w in g  m o d e ra te  c le a v a g e  between naive 
q u a r te r in g  on  sides, so f t  p l i a b i s  a n d  w e d  co l lapsed  

m i l k in g ,  quar te rs  e ve n ly  b a la n c e d .

Fore udder— high wide slightly rounded fa ir ly  uniform vvici  ̂
from top to floor, and strongly attached.

Rear udder—High, wide, s lightly  rounded, fa irly uniform width 
from top to floor and strongly attached.

Teats — uniform size, medium sized, cy lindrica l squaroly 
placed. Mammary veins—larga long and tortuous.

Usually in minor cattle shows judg ing is done without 
the score card. The judges keeping in m ind the comparative 
importance of the different characters make an overall assess
ment o f each animal. Selection of good animals are done in 
two or three rounds, in the first round some o f the apparently 
good animals are chosen. They are evaluated again in the 
second round and a smaller number is selected. This process 
is continued t i l l  the selected animals are about 5 -6 . These are
lined up for final evaluation and they are graded as first 
second etc.

G ra d in g  up

This is practice for im proving cattle  by crossing the
native female cattle with the sires of a a tom  hr a # w fnr mamr *• Z g,Ven breed continuously

characters sim ilar "o
offsprings become more s im ih r A  99neratl°n  passes the 

by sixth generation the offspring w i M h d '
cters of the sire's breed. Gradinn ■ naVS ab° Ut 98°/0 i4 sng up was practised in Kerab
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few  decades back us ing S indh i bulls. The improvement 
produced by th is  process is slow . Even after six generations, 
w h ich  m ay take abou t 2 5 -3 0  years, the local cattm  can be 
upgraded on ly  to  that of S indh i.  As such the programme was 
d iscontinued.

C ro s s  b r e e d in g  f o r  m i l k  p r o d u c t i o n

Cross breeding is the crossing between tw o  d ifferent 
breeds o f cattle . It is done to  produce new breeds or to 
improve certain qua lit ies  like m ilk  produc tion  in the cross 
breds. Even though th e o r it ica ily  cross breeding is a crossing 
of tw o  breeds, crossing of local cattle w ith  exotic  cattle  as 
clone in India is aiso referred as cross breeding.

Cross breeding is an accepted procedure for improvement 
of m ilk  production. As the offsprings get halt of the heritage 
from  each o f the parents, the offsprings w i l l  be having an 
average ievei of the qua lit ies  of the parents. That is to say, 
if a co w  y ie ld ing  3 liters of m ilk per day is crossed w ith  a bull 
o r ig ina t ing  from a herd having 15 liters of m ilk  per day, then

o f f s p r i n g  is expected to p ro d u c e — ^— =  9 liters of miik per

day. Each and every offspring may not produce the same 
quantity . Some may produce more and some less, b u t  the 
average of a large number of such crossbreds w i l l  be g iv i n g  an

y ie ld  o f about 9 liters.

Indian b r e e d s  a n d  nondescript cows are having poor 
m ilk  y ie ld ing  capacity. The m ilk  yield of exotic cattle is much 
high A t  the s a m e  t im e Indian cattle have much of disease 
r e s i s t a n c e  and heat tolerance. The exotic cattle are poor 
th e s e  respects. In the cross bteds also these characters w i l l  oe 
in m edium  is level. As the m ilk  yield is increasing there is a 
reduction of heat tolerance and disease• ' 6
disadvantages have to be overcome by oerter managem

crossbred cows.
r hrpedinq the Indian cows are

• ......
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crossbred f e m a l e  is crossed w ith  a n  exotic bull the 
generation crossbred offspring w i l l  be i n h e r i t i n g  7c

inheritance, - These are called 75%  c ro & .

Usually it is the am ount o f exotic  inheritance w h i c h  is bei 
referred. Thus if exotic  bu ll is used for crossing every  genG 
ration of crossbred cow, the exo tic  inheritance  w il l  reach 
about 98.5%  in the s ix th generation. This w i l l  be almost 
equal to  the exotic breed in genetic  make up. This type oj- 
" fo rw ard  crossing" is not recom m ended in cross breeding 0f 
cattle. The crossbred animal has to have s u f f ic ie n t amount 
of Indian inheritance of heat to le rance  and disease resistance 
So exotic inheritance in a level q t 50%  or s lig h t ly  more only 
is recommended in cross bred ing of cattle .

If 50%  crossbreds are mated in between, the level of 
exotic inheritance remains at that level. It must be remem
bered that by seeing an animal nobody w i l l  be able to say 
exactly what is the percentage o f exotic  inheritance. So in 
practise a crossbred cow  is to be crossed w ith  a crossbred 
bu ll.

For cross breeding d ifferent exotic breeds are being 
used. In Kerala Jersey and Brown Swiss are the tw o  breeds 
w id e ly  used for art if ic ia l insemination. Rarely Holstein aiso 
is used. In the northern d istr ic ts  Jerseys and in southern 
districts Brown Swiss are being used. It certain areas facility 
fo r storing the semen of both the breeds are available.

Heterosis
In crossbred animals there is a phenomena called 

heterosis, or hybrid vigour. This is a c o n d itio n  w here the 
crossbred o ffsprings shows superior perform ance than either of 
o f the parents w ith  regard to  certa in characters. This is 
prom inen tly  seen in certa in types o f crosses. Typ ica l example 
is the bro ile r chicken having high g ro w th  rate. The gene tica l 

explanation o f th is  phenomenon is tha t in each parent there 
are some defic iencies in d iffe ren t characters. W hen two 
unrelated parents are crossed, in the o ffsp ring  the defic iency of 
genes o rig ina ting  from  one parent is being covered by the genes



75 % E X O T IC

S O X C R C S S

Fig 2
Inheri tance of e x o t i c  germplasm in cross b reed ing



contributed by the other parent. Thus t i r  
superior qualities than the parents. Heterot 
seen in all the different crossbreds. The effect of h.e.er. 
w il l  be reduced in the second generation and may os. 
litt le  deterioration in quality.

in the crossbred cattle there is no evidence of typical 
heterosis. But it is believed that it is present in the cross, 
breds to certain extend.

As the heferotic effect reduced from second generation 
onwards, a procedure o f multip le crossing is sometimes 
practiced, in this, the second generation or th ird  generation 
crossbreds w il l  be crossed w ith  a new breed, and later 
again w ith  a new breed or to one of the orig inal breed. 
For example, a Jersey-—local crossbred w i l l  be crossed with a 
Brown Swiss, next generation, w ith , say, Holstein and later 
again w ith  Jersey or Brown Swiss. Thus in each generation 
some amount of heterotic effect can be expected.

D eve lopm ent o f  new  breeds

Cross breeding has been used as a tool for developing 
new breeds. As this method helps in m ixing up of different 
characters from two breed sources it may be useful in 
certain combinations. For example, Kerala w hich does not 
have a typical breed may try to develop a breed having good 
milk production capacity and heat adaptability. A  suitable 
exotic breed can be crossed w ith  local cattle to produce cross 
breds. The level of exotic inheritance (50% , 62.5%  or others) 
which should be there in the crosses has to  be determined 
after studying their performances, fo r few  generations. Once 
the desired level is finalised such crossbreds have to be 
produced in large numbers, they are to be bred between them 
(inter se mating) and animals w ith  desired characters are to 
be selected. This process has to be continued fo r many 
generations t i l l  the desired characters are " f ix e d "  in the 
population. A t that stage such crossbreds can be said to be 
a new breed.



A move in that direc t ion is being made at the Indo- 
Swiss project at Mattupetty, Munnar. They have evolved a 
group of cross breds by crossing local cattle w ith  Brown Swiss 
bulls, These cross breds are now being called as "Sunandin i". 
From that group a new breed can be evolved by suitable 
selection for few generations.

Typical example of new breed developed in foreign 
countries is the beef breed Santa Gertrudis originated by 
crossing Zebu cattle w ith Shothorn breed. It contain 3/8 
zebu blood and 5/8 short Horn blood.

Practical exercises:

Study of characters of common Indian and Foreign 
dairy breeds.
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CHAPTER !V

genital orqans

The male genital organs consists of te -ss  . 'v -  ■ 
W H -H m l..  vas de,ere„ se. Semina! . a A l ,  A  P f f  
cowpers gland and Penis. P a‘e 9 ;ir

,  J h® testes' are two ov'3l shaped glands oiaced ou* <uH 

1  s u s t CHVHyf C0Vered bV Skin CW9rin9 called 

temperatur6ean d ° T  th8 ^  bV mUSdeS Whi° h reactt0 extern;_n . h . ^eeps the Iestes c ioSe to the body in col

o f  th e  testes1 i T  ' n r rm t8mpera ,u re - The mam func t io
male qerm J |  T '  ^  SPemS (sPermat0Z°a) which are th
t e s to s t L n  h h -  ° "  i l  produces the male hormon
e x u a r h »  » t  'S .reSP° nSible for th8 prodiJction of seconder

orowth . f  ■ S ' n ma!e' TeStOSteron als°  causes prope 
* of tsie penis and accessory sex organs,

surfJ ^ 7  lS 3 th,iCken9d tUbe attached t0 the posterio
toot o !  k  Starts {rom the top portion of th<

stes comes to the bottom portion and then continues as the
. as ® erens' The sperms which are produced inside the teste- 
is collected in the epididymis. They undergo some maturation 
process for some time here and then only sent o u t  The vas 
deferens starts from the epididymis and ends in the uretei 
inside the penis. The function of epididymis is to act as a
passage for sperms during ejaculation of semen. The epidi
dymis contains certain glands which produce some secretions 
so that the sperm cells can be carried in a liquid medium
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Fig. 3
D ia g ra m a t i c  representa t ion  of  male rep roduc t ive  organs of  c a t t l e

1 C o w p e r ' s  gland

2 Re t rac to r  penis muscles

3 S-shaped curve of penis

4 Head of e p id id ym is

5 S c ro tu m

6 Tai l  o f  e p id idym is

7 T e s t i s

8 Gians penis
I

9 Vas deferens

1 0 Ur inary b ladder  

1 1 Seminal  ves ic les  

1 2 Prostrate gland 

13 Rectum
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T h e  seminal vesicles which are lying across , r. 

produces a f lu id  which is being added to the sperms a m 
of ejaculation sim ilarlv thep ros ts ie  glands also su p p l ies  
secretion. These flu ids mixes w i th  the spermatozoa 
form the semen during ejaculation.

The penis is the organ for copula t ion and it he lps  w 
depositing the sperms inside the female genital tract, The perns 
consists of tissues having empty spaces wh ich  get f i l led  up 
by blood in response to sexual excitation. This f i l l ing  up of 
tissue causes the organ to be turg id  wh ich  is called erection, 
In the case of bulls the penis has a 's '  shaped curve called 
zigmoid flexure. This curve is straightened by relaxation of 
the corresponding muscles at the time of erection and the penis 
is protruded out.

Semen is the flu id  which is ejaculated into the female 
genital tract at the time of copulation. Semen contains sperms 
or spermatozoa and the liquid secretion contributed by the 
various accessory sex glands. The average volume of semen 
of an ejaculate from bulls is about 3 -4  ml. This may contain 
about 1000 m ill ion sperms per ml.

Female gen ita l organs

Ovaries

These era a pair of pea-shaped glands located inside
the abdominal cavity on both sides of the vertebral column.
The ovary of a fu lly  grown cow w il l  be having a diameter of 
about J inch.

. These organs produce ova and the female hormones 
which are responsible for the maintenance of reproductive 
function. A t the birth of the individual itself the ovaries w i l l  
contain numerous, but a fixed number of potential ovum cells 
which later develops one by one into mature ovum These
mature ovum are discharged from the ovary at each reproduc
tive cycle of the female. During the reproductive cycle each 
o the potential cell develops migrate to the perifery, contain 
itself in a protrution filled  w ith  a flu id  on the surface of the 
ovary called the graffian fo ll ic le . The number of fo llic les

iTM C 6Ve ° P in a reproductive cycle depends on the type of



a cycle.

The graffian fo l l ic le  also produces a hormone "o e s tro 
gen". This is responsible for the exh ib it ion  of heat symptoms 
in the cow. The fo l l ic le  breaks after about 1 2 hours after end 
of oestrus and the ova is released into the fa llopian tube. 
This process is called ovulation. After ovulation, in the place 
where the fo l l ic le  was grow ing, a smalI body called corpus 
luteum grows w h ich  acts as a temporary endocrine gland and 
secrete the hormone progesterone. I his is responsible for the 
maintenance of the fertil ised ova, especially attaching the 
fertilised ova on the internal surface of the uterine tract. In 
case fe rt i l isa tion  has not taken place the corpus luteum regr
esses in about 14-16 days after oestrus. This w i l l  be fo llow ed 
by the g row th  of a new fo l l ic le  and the cycle repeats.

Fallopian tubes

This is a long th in  tubu lar structure arising from the top 
of each horn of uterus and ending at the ovary. The ovarian 
end of the tube is a funnel shaped structure wh ich  
enlarges around the ovary to receive the ova at the time of 
ovulation. The ovum w h ich  fa lls  into the tube s low ly  travels 
downwards to the uterine horn. Fertilisation can happen during 
this journey at the anterior one th ird  portion of the tube. I 
fe rt i l isa tion  has not taken place the ovum travels into the

uterus.

Uterus

It
horns. This lies on the dorsal 
on the median line. The horn 
mature cow. In pregnant an 
the horns and as it grows the 
abdominal cavity on the righl 
uterus has a th ick muscular m 
closed except during oestrum.

During pregnancy the closed os
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uterus is supported inside by a mucus plug. This plug 
turbed during pregnancy may cause abortion. On the 
of the uterus there are certain raised, button like stmjry../ '  
called cotyledons which are highly vascular. During p r ^ o ^  ’/ 
the maternal (uterine) cotyledons attach t ight ly  with s i - , , ,  
cotyledons on the foetal placenta. This is the route throMr-u 
wh ich  the foetus get nutrients from the mother.

Vagina

This is a tubular structure connecting the uterus to thQ 
external opening, the vulva. The outlet of the urinary bladde 
opens on the f loor of the vagina. The c lito ris  is a small pro 
j'ection of erectile tissue at the base of the vagina just insicT 
the vulva.

Oestrous- cycle

After sexual maturity or puberty the female cattle show 
repeatedly at fixed intervals the signs of oestrus or heat. Thes« 
signs of oestrus are caused by the action of oestrogen liber
ated into the body from the graffian fo ll ic le . This causes many 
changes in the reproductive tract, the changes are mainly 
intended to receive the semen from the male and to accept the 
fertilized ova. Externally the symptoms of heat include a change 
in the behavioural pattern of the cow, as mounting on other 
animals or a llow ing to be mounted upon by other animals, 
mucus discharge from the vagina and bellow ing. Signs of 
intense heat remains for about 12-18 hours. The ovulation 
occurs 12 hours after the end of the above stage. After 
ovulation the corpus luteum w h ich  develops on the ovary 
produces progesteron hormone. As long as this hormone is 
present in the body no further oestrus occurs. If fertilisation 
has not taken place the corpus luteum regresses and new 
graffian fo ll ic le  grows and the cycle repeats.

D e te c tio n  o f heat

In mature heifers and cows oestrus or heat appears every 
2 1  days t i , I it becomes pregnant. Usually the heat r e m a i n s  for 
24 hours. Detection of heat is important. If it is not done at 
the proper time, breeding of the animal is delayed and this 
w il l  result in economic loss. Heat is generally detected by th©
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signs exhibited by the cows. The usual signs are bellowing, 
mounting on other animals, a l lowing other animais to be 
mounted upon it, discharge from the vagina etc. The intensity 
of each sign is varied in different animais for example, some 
of the cows do  n o t  be l low  ato l l .  Such cases are called silent 
heat, in  som e  cases the discharge may be scanty and may 
be f o u n d  d r ie d  up on  the tail and thigh region.

A rt i f ic ia l  In s e m in a t io n

It is a t e c h n iq u e  in which the semen of bulls are 
collected, processed  s u i ta b ly  fo r  storage and inseminated at 
the p rope r  t im e  of th e  heat pe r iod  o f  the co w .  Th is  is an impo
rtant too l in a n im a l  p ro d u c t io n .  It has enabled the catt le 
breeders to breed th e  c o w s  w i t h  super io r  bul ls,  thereby imp
roving the  producing c a p a c i t y  o f  o f fsp r ing .

The m a in  advan tag e s  of ar t i f ic ia l  insem ina t ion  are as 

fo l lc w s : -

1) Increased u t i l i ty  of superior bulls. In the normal 
course a bu ll w i l l  be used for serving 200  c o w s  in an year and 
may produce abou t 100 calves. When A rt if ic ia l insemination 
is adopted, as the semen is d ilu ted, the semen collected from 
a bu ll d u r in g  the period of an year c a n  be used to inseminate 
3 0  to  40 thousand cows. As the bulls are used extensively 
the n u m b e r  o f bu lls  can be reduced and only few  of the avail
able b e s t  bu lls  need be reared. When superior bulls are used 
the o ffsprings  of the next generation w i l l  oe super,or.

2) B u l l s  genetic  capability  can be proved earlier. The
. r i |J~aroPv/rllll8tPCi OPI t lG  b3Sis 01 tnG

genetic po tentia lity  more number of daughters
m " k yield o f  its ,T'2nab\eevaluation, it becomes possible in

T s h o T t  period of t im e when artific ia l insemination ,s

adopted.

3) Transport of semen over long distances as well as 
storage o f semen for long periods are possi le.

4)  T ra n s m is s io n  o f diseases by the bu ll d u r in g  service can 

be prevented.



Fig.  4

A r t i f i c i a l  vagina for  c o l l e c t i o n  of  semen f rom bu l l s

« ■ * >  -
semen, storage of semen and i n s e m m a t ]o n . ° M d i iU t l0n  ° f

Collection; The common method of coMam;^ r 
use of an artificial vagina. It consists nf » h °  'S by
of about 4  inch diameter and 14  in rh  i ru b be r  cyl inder
smooth  rubber l iner is D ",  T  ^ 9 - f i , t e d  w i t h  a ta P A 
fo lded over the edge of the c y l S ^  ® "dS ° f the  l iner 5re

!n the sPace between liner and outer cylinder a  ^  '*  f ' ‘ led 
's attached to one side of the cylinder A t th mbber C° ne 
a graduated tube is fitted t „  , ' • th e end of the cone
« < « . . . i n .  „ ° " “  “ > 
a cow. When the penis Drotmd a llowed to mount on
artificial vagina. If the temneraf88 ° Ut *S directecl int0 the
artificial vagina is correct ejaculation3^  PreS$Ure inside the

laculation ls made and the bull



dismounts. The semen which collects inside the tube is pro
tected from direct sunlight and sudden change of temp
erature.

Examination of semen: Semen is checked for the
volume, colour and consistancy. The usual volume is 3-4 ml. 
The colour is dull white, but in Holsteins the colour w il l be 
creamy or yellowish. Consistancy may be thick or thin. 
A drop of the semen is examined under miscroscope to det
ermine the mass activity '. If it is good it is then diluted.

D ilution of semen: Semen is usually diluted with
'Egg-Volk-C itrate ' diluter. It consists of 3/4 quantity of 
sodium citrate solution of 1.96% and 1/4 quantity of fresh 
hens egg yolk. In addition small quantities of antibiotics are 
aiso added to prevent bacterial growth. Maximum amount of 
dilu tion recommended is 50 times, ie, 4 ml semen can be diluted 
to a maximum of 200 ml. The diluted semen is transferred 
to small containers and cooled slowly to 4-5°C and stored at 
that temperature. When transported, it is done in ice fil led  
thermos flasks. This storage method is called chilled storage 
and the diluted semen is called chilled semen.

In another method of storage the diluted semen is 
frozen and stored in liquid nitrogen at a temperature of—196UC. 
For this the diluter includes 7% glycerol aiso. The diluted 
semen is filled  into small straws of 1/2 ml capacity and slowly 
frozen by liqu id nitrogen vapour. After freezing the straws 
are filled  in special containers are kept dipped in liquid nitrogen 
to reduce the evaporation. The containers are to be refilled 
at intervals, usually once in about 2 weeks. This method is 
called deep freezing and the semen is called deep frozen 
semen. It has got many advantages. The semen can be 
stored indefinite ly in the container. It can be transported to 
long distances. As it can be stored for long time wastage of 
semen does not occur as in the case of chilled semen. The 
only disadvantage is that the technique is costly as it need 
liquid nitrogen in large quantities and the costly containers.

Still another method of storage is the room temperature 
preservation. In this method the diluter consists of egg yo lk- 
citrate solution and coconut water. In addition to antibiotics
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antifunga! agents and an enzyme oatalmm 
semen after d ilu tion is f i l led  in small o' 
and transported at ordinary temperature 
this method is evident, as no c o o l i n g  is i 
been found that the fertilis ing ab i l i ty  o f  ssm 
and the fe rt i l i ty  rate after 4-8 hours is very c

Insemination; For insem ina tion  the ss \? 
long narrow pipette to w h ic h  a syringe is cos 
case of frozen semen a special ’ inseminat ion c. 
which can hold the straws. The pipette is imho:  ̂\  
vagina into the os uterus and the semen is :
pressing the syringe. For locating the correct c c -  v
hand of the inseminator is in troduced through ,-eo( !̂c 
This method is called the rectovaginal method or 'ill!
nation.

Correct time of insemination: As the  ova is mov,,
about 12 hours after the intense heat period, the  insemsoau0n 
time has to be so adjusted that the sperms are available a; m. . .  v i c
anterior part of the oviduct by the time the ova reaches 
there. This can be assured by insem inating tha cow at the 
latter half of the heat period. In cases where the heat per.oc 
is prolonged than the usual time a second insemination also 
may be tried.

Pregnancy diagnosis
Diagnosis of pregnancy in cattle is done by f e e l i n g  the 

size of the uterus through the rectum. The method is called 
; rectal examination. The hand (w ith  gloves) is lubr ica ted  

with soap and slowly pushed into the rectum of the animal 
after controlling the animal properly. By pressing the palm on 
the lower wall of the rectum the uterus can be felt. The en
largement of uterus due to pregnancy can be felt by about 

| third month of pregnancy. An expert may even d ia g n o se  the 
case at 2-2J months.

Pregnancy
The gestation period in cow is about 280 days with a 

variation of 5 days on both sides.
: ■■ w 
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C a lv in g
Calving occur at the end of pregnancy. Many days 

ahead o f  ca lv ing  sym ptom s of approaching calving are visible. 
The u d d e r  becomes sw o lle n  and enlarged, The vulva and 
s u r r o u n d in g  r e g io n  becomes swol len 2-3 days ahead of 
c a lv in g .  T h e  muscles an d  ligaments on the pelvic region 
b e c o m e s  re la xe d .  This w il l  be evident by the drooping of 
sk in  o n  th e  p a r t  a r o u n d  vulva.

During calving the foetal cove rings— the p lacenta—is 
pushed firs t w h i c h  b u lg e s  ou t w i t h  the f lu id  inside. This is 
also called the "w a te r  bag". It breaks, releasing the f lu id  and 
t h e n  t h e  foetus s low ly  comes o u t .  The normal position of the 
f o e t u s  is w ith  stretched o u t  fo re  legs w ith  the head resting 
on i t .  T h e  hooves of the fore limbs w il l  be seen corning out 
first. This w il l  be fo llow ed  by the face and  head, 
calving process is s low  t i l !  t h e  chest re g io n  comes out. 
The r e s t  o f  t h e  ca lf's  body is pushed o u t  in a short time.

N orm ally  the calving process takes less than half an 
h o u r  from  the tim e the w ater bag comes out. If the calving 
process is pro longed beyond a reasonable time vetennaiy help

is to  be sought.
A fte r the ca lv ing  isover the p la c e n ta  w il l  be usually 

excelled w ith in  i - 1  hour. If it is not e x p e l le d  w i t h  in 2 - 3
hours a ve te rina rian 's  help should be sought t o  re m o ve  th e

placenta manually.
D uring the process o f calving nava l  co rd  b reaks w h i c h

thP foe tus w ith  the mother through the placema 
connects the foe tus nets the nourishment
and it is th rough th is  cord t  e o e ^ g e . s j h e ^  ^  by
while it is inside the wom b. If t of ^  inche3
i t s  o w n  at calving it has to be cut
from  the body. End o f the cord attar “  {he entry
ca lf may be dipped in tinc tu re  c>f 10 ^  after calv ing th e  
of any disease produc ing  org n • mUcus w hich  is

sticking on. The calf is not breath artif,cia!
especially the breath'no-■ g th9 chsst alternately,
respiration is to be triea y
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Pulling the tongue w i l l  help in this process. The calf's body 
is to be cleaned w ith  a dry towe! or gunny bag.

The new born calf usually does not need any help, i, 
starts walking w ith  in few minutes of birth, find out the udde 
and starts suckling the teats.

P ra c t ic a l exercises
Demonstration of collection of semen, dilution, exami

nation storage and insemination. Detection of heat in cows



CH A hi tR  V

M I L K  P r tO D U C T iO M

Even though  t h e  f e m a l e s  o f  a l l  t h e  m a m m a 's  p r o d u c e  
m ilk in the m am m ary g land t o  n o u r i s h  t h e i r  y o u n g  o n es ,  t h e  
q u a lity  and the q u a n tity  of the m i l k  v a r ie s  in  d i f f e r e n t  s p e c ie s .  
Dairy ca ttle  produce large q u a n tity  o f  m i l k  w h i c h  is m o r e  t h a n  
su ffic ie n t fo r th e ir  young  ones. T h i s  w a s  m a d e  p o s s ib l e  b y  
the hum an e ffo rt over many generations b y  s u i t a b l e  m e t h o d s  o f  
breeding program m es and se lection  o f ca ttle .

. The q u a lita tive  changes in the m ilk  of d iffe re n t species 
probab ly  in d ica te  the n u tr ie n t requirem ents o f t h e  y o u n g  one 
of the species. W ith in  the  species itse lf there w i l l  be d iffe rence  
in the  co m p o s itio n  o f m ilk . The average com p o s itio n  w h ic h  
is described sh o u ld  no t be taken as a va lue w h ic h  is constan t. 
The de ta iled  c o m p o s itio n  o f m ilk  is discussed in chapter V i l l .

M ilk  p ro d u c t io n  in cow s  is a process con tro lled  by the 
gene tic  make up o f  the  an im a l and env ironm enta l c o n d itio n s  
in w h ic h  it is m a in ta ined . Genetic  make up is th e  inherited  
p o te n t ia l i ty  o f the  c o w , inhe r ited  from  parents. The e n v iro n 
m enta l c o n d it io n s  in c lu d e  the  nu tr ien ts  ob ta ined  by the  c o w  
the m anagem enta l p rac tices  and c l im a t ic  co n d it io n s .  W hen  
all these fac to rs  are favou rab le  the co w  is able to  produce 
more m ilk .

M ilk form ation

The m ilk  m ay be d e f in e d  as the  lacteal f lu id  ob ta ined  fro m  
healthy la c ta t in g  m am m ary  g lands, and ob ta in e d  after a c o m 
plete m i lk in g .  The m i lk  is fo rm e d  in the  g lan d . The process 
of m ilk  fo rm a t io n  con s is ts  o f  syn thes is  o f  m any co m p o n e n ts
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utilising the raw materials detained from the b;^oo or,, 
process of selective absorption of the res;, of thm tG l l i ijC ‘
The synthetic capacity of the mammary ceiis ere evident 
considering the fact that most of the components present in

the milk are not present anywhere else in the body than tne 
udder. This is the case w ith  major part of me protein, 
lactose and milk fat. Thus the udder of a cow w h ich  produces 
20-24 litres of milk a day w il l  be vvorKing ss a very actively 
metabolising gland.

The udder of the cow consists of four mammary glands 
combined together by a skin covering, each gland is indepen
dent in function. It means that each gland has independent 
supply of blood vessels and nerves and the secreted milk is 
drained by its own teat opening. The milk is formed in the 
alveoli which are hallow sac like structures. The diameter of 
an alveolus is about 0 .1 -0 .3mm. Each alveolus has a duct
which jo ins w ith  similar ducts to form bigger ducts. Finally 
these ducts open into a cavity called gland cistern at the base 
of the gland. The gland cistern is connected to a smaller 
cavity inside the teat, called teat cistern. This opens out thro
ugh the teat opening. Teat opening remains closed by a layer of 
circular muscle fibres cailed the sphincter muscles.

Milk removal

The milk which is formed inside the alveoli flows in to  
the ducts and into the gland cistern and stored there during 
the interval between milking. The milk has to be brought to
the teat cistern for milk removal either by the calf or by
milking by human agency, This is effected by the process 
called " le tt ing  dow n". It is a reflex action produced by the 
nervous stimulation caused by the handling of udder, like 
washing, etc. and by the routine fo llowed during milking. 
This stimulation causes letting down through the action o f  a 
hormone called oxytocin released from the posterior part of 
the pituitary gland. On letting down the m ilk f i i ls  the teat 
cistern and externally it can be seen that the teat b e c o m e s  

turgid. M ilk  can be taken out only after letting down, whether 
it is done by suckling of the calf or by hand milking or by 
machine milking.
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ISIt is im poitant to note that the loti in* i d o w n  pun 1 ss 
transitory, that is to soy. that it remains on ly  lo r .1 short t im o 
Usually the effect remains for 6-S m inutes So m i lk in g  has to 
be completed during th is  period to got the com p le te  m ilk  Iron i 
the udder. If the cow  is not m ilked during  th is  po iiod . the 
milk which has come to the teat cistern s lo w ly  f lo w s  track to 
the storage spaces. The animal has to be made to let d o w n  
again to do m ilk ing.

• >y. °
Machine m i l k in g  of  co w s  

a) Por tab le  m i l k in g  machine in opera t ion
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Fig. 5
Machine milking of cows 

b)  Udder s h o w i n g  the teat  cups of machine in position

St has to be born in mind that milking process cannot 
be done w ithou t the co-operation of the cow. If the cow is 
f r ig h te n e d  or made nervous or beaten, the letting down 
process is inhibited, if it happened after letting down, the 
process is reversed. This is due to the release of a hormone 
called adrenaline during fright or pain.

The letting down process can be enhanced by providing 
com fort to the animal and by fo llow ing the normal routines,
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which are usually associated w ith
l e t t in g  d o w n  is a re f lex  a c t io n  -9 opera t ion .  The

usual cond i t ions  associated w ith  'S _PrQmot8d by the
are the place where the cow is tied m ' -f,n9 ihGS0 COnditions
of bucket or even m us ic^ f h ' ^  ™  9 ' the Sounds
feeding o f the co w  jus t before 0111° ° *  u dCCUS!omeci 50 that<
etc. If the conditions are chann'' * ' n9' bandlin9 ° f  the udder
not let do w n  properly. '  sudden,/ ,he an|ma| may

by e x e r t in q V x to n T l^  ^  rem° Ved by hand m ilk in9’ '* is don8
the na lm  Thi P W9r ,he ,eat' Th* ‘ eat is held

lore f in a lT a n d  the • iS PreSSed by the thurnb andfore-T inger and then w i th  met f
^ Th „ r tha f,ngQrs the teat is pressed

° t ’ 6 m ' < w h icb  is trapped inside the teat
c,stern overcome the contraction of the teat sphincter and
flows out. Then the thumb is released to allow flow  of milk 
into the teat cistern. This process is repeated. For efficient 
milking the m ilk ing process has to be fast and the
milker has to do the m ilk ing w ith both hands. Usually a
good miiker w i l l  be able to milk out two litres of milk per 
minute. If tha m ilk ing is s low it is evident that the whole 
milk available in the udder of a high yielding cow cannot 
be milked out completely. The process of hand milking has 
to be done w ith  suffic ient care. Puiiing the teat downwards 
during m ilk ing  has to be avoided. The method of milking 
can be described as fu ll hand milking and stripping. This 
may be f is t ing or thumbing. When the teat is pressed against 
the palm by the fingers the method is full hand milking. 
Usually the thum b is used to press the teat against the fore
finger. This method is fisting. This is the recommended 
method. Some milkers fo ld the thumb and the teat is 
pressed against the palm w ith  the thumb and forefingers. 
This method is thum bing. It gives more pressure to the teats 
and in the long run may do harm to the teats. Stripping is 
the method of m ilk ing by thumb and forefingers. This is done 
at the close o f m ilk ing . This is also the method when the 

teats are very short.

For milking the cows, machines are also available. By 
machine, milking is faster a n d  large number of cows can be
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u works by s u c k m g a c t .c n  due to
m i l k e d  St Shorter time. m There are tour te a t  cups
negative pressure or pai’ ' ]e t t jn g  d o w n  o f  m i lk .  Then
Which are applied on the te a t ; tea t and l t  causes f lo w
n e g a t iv e  pressure is app l ied  c o l l e c te d  in s u i t a b le
of milk into the teat cups. The mu 
containers.

Lactational character is t ics
Normally lactation is a consequence o f pregnancy. 

During preqnancy period the udder grows and at the rnatur tion 
of pregnancy the udder starts lactating. The normal lactation 
in cows continues for about 10 months. Some times it may 
prolong for longer periods. The daily yield increases during 
the initial period t i l l  it reaches the maximum w h ich  is called 
the peak yield. This is usually reached by 6-8 weeks. Later 
there is slow decrease in yield up to the end of lactation.

The cows are usually milked 2 times a day. It maybe
better if it is milked three times as there w i l l  be an increase in
the daily yield. Three times milking w i l l  give about 20%  more
milk than two times milking, where the intervals are equal.
But as three times milking needs 50% more extra labour than
2 times milking, this w ill be useful on ly in high y ie id ina  
animals. y

Clean milk p ro d u c t io n

Milking and milk handlina ha<! tn 1 j  
hygienic conditions. ne ln Proper

Milk is a good nutritious food. 1,  js 
for bacteria. During miikinn anH rw-u u good medium
of chances for bacteria to enter thJ a" 9 th6re 3re plentY
Possible that harmful bacteria fnath 9 w ith  ,ha t is
10 Thus the milk “ act as a9r iC) a'S°  « «  a<*ess 
OSes. As such milking and milk hanH.01" 06 ° f Spread o f  d 'se- 
Proper hygienic precautions. 9 haS t0  be d°oe  w ith

Precaubon'sa'mt^ker^ ^  th® Udder- even whoThis k  h taken may contain soma When Proper
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ot milk. These may not be disease producing but thsv can 
make changes in the milk which w il l  result in spoilage. 
Bacteria can bring about these changes faster when the milk is 
Kept in warm atmospheric temperature. As such, in tropical 
areas the milk get spoiled easily. For better keeping quality of 
milk the bacteria! load in the milk has to be reduced by reducing 
the contamination of milk as well as the milk has to be stored 
in cooled conditions. Cooling w il l  reduce the bacterial m u l- 

, implication and corresponding changes which they may bring 
.about.

■ he bacteria in m ik  during favourable conditions conve- 
rts 'actosa of milk to lactic acid as a part of their metabolic 
I ;' t ,i  . ^ ll!o caLlses increase in acidity of the milk and at

o f ^ ^ : J eVG" Ca,USeSC0aguiati0n m!^ - ^ven a1t lower levels 
be used‘f -T  m ,ik.wl11 coa9Liiate on heating. Such milk cannot
of milk US0S' That 'S th8 r0ason w h k bacterial loado. m 11K ha* to be reduced.

udder i l S  ° \ T V of. bacteria into milk ere varied. The
w il l  be si 9 °  ine main source- Ins idethe udder there

udder has to be washed w i t  an S e r  or '  k ' n0 ^
solut ion and mopped w i th  a .owe FoTw aTh ng
■ng Powder solution or iodophore s o l u t i o n S I

The hands of the milker also w i l l  contribute i
amount of bacteria. This is esneriallv c k k  3 S®
clean practices. Milkers' hand also is to be ^  'S not havm9 
tiseptic solution before milking, if the milker is a ^  
persons he may also contaminate the milk as when s T 6 
or spitting etc. As fares possible d is c e d  'ng
not be allowed as milkers. P6rS° ns should

The dust particles, and particles of duna -nH m-inn i,- 
may accidentally fall into milk w i l l  contribute”  i nSwhloh
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Fig. 6
HandrniIking dons into a hooded milking pail

The vessels used for m ilk  handling like m ilk ing  pail, 
m ilk can, m ilk bottles etc: are the main sources of con tam ina 
tion of milk. T h e s e  vessels have to be properly washed and 
kept dry in between use. M ilk  fat w i l l  s tick to  the surfaces 
of^vessels. The vessels have to be washed w ith  su itab le  
detergents. The common detergents are sodium bicarbonate 
( w a s h i n g  soda), d isod ium  phosphate, sodium hexametaphos- 
phate etc. Many detergent powders are available in market
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which are usually a mix! ,,- M t
Examples are, "V im "  " b v *  ™  °  Powder detergents-
able, asTeepol. r W t h J t  6* C'- Lic!uid detergents areavail- 
(antiseptics) are to b« used ° R Sur' aces some sanitisers 
or colour and should’  not’  be to fT  ?  " 0t havs any sme"  
quantity is retained in vesse'- V  'i "  eVen if some
bleaching powder so lu t io n '’’ T v ' n  * W" !ab!e aritlseptic 15
chmg powder w ill destroy' ,> ° rine conta" '  'n the blea-
compound called iodophn - • !  ;;te,la- N o w a d a y s  a
and detergent properties I t ' k T T  whicil has90,an tisePtic 
with synthetic detergent It • 0:' |'potJnd of ' ° d|ne combined 
which has to be diluted or 'S brown thick solution 

dilution rate w il l  be g“  ' T V ° °  The
now marketed in thr + a ” 00tt'e- This compound is 

m the trade names of •'polysan', "Asiphore".

be kept in atmnenh ° bacterla' Such milk can

keeping quahty can be ' s t , M The 
preferably at a c re a se d  if the milk is kept cooled

UdDk  ot 3 temperature of 5-10uc.

In d u c tio n  o f la c ta tio n

Lactation in mammals are usually preceded by preg
nancy and cav ing . Certain cows do not become pregnant 
because of infertility. The cows may be genetically superior 

u. cue to infertility they become uneconomic. In such cases 
we rnay adopt a procedure to induce them to lactation by in
jection of suitable reproductive hormones. This is a new 
advancement in Dairy Husbandry.

The cows are given the hormone injection for a period 
of seven days. Due to this the udder grows and with in two 
weeks after the end of the treatment period the growth of the 
udder become almost full. Then milking is started. Almost 
normal level of milk is obtained and the lactation continues 
suffic iently long. The composition of milk from induced 
lactation has been found to be same a ^ t f ^ ^ o f  normally calved 
cows. There are large number of f ? b ^ s i ^ ' i ^ ;1<ifluence the
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result of treatment, Even though in major i ty  of Ca , 
produce almost normal amount of milk, in some ca: 

response is poor.

M ilk in a  d isorders
Cracks on the teats: This occurs due to rough ha w

of teats during milking or due to d r y  weather. When
cracks are deep it may become painful and the c o w  w i l l  e v j ' 
pain and may kick when milking is attempted. Because of th 
complete milking may not be possible and corresponding ic >3 

ensues. This can be cured by local application of antiseptics 
preferably in an oil base. Care should be taken to wash off
completely the antiseptic from the teat before milk ing is
clone.

Swelling over the udder: Swelling of the u>pider espe
cially towards the front side of the udder occurs sometimes 
just before calving. This slowly disappears 8-10 days after 
calving. Rarely it remains for longer lime. Normally this does 
not need any treatment.

Hard milkers: When teat opening is very small it is
d iff icu lt to milk out the available milk from the udder. The 
milk comes in very narrow streaks and it takes too much of 
time for milking, in such cases the cows are called hard 
milkers. As this condition is not easily curable the 'rnilkability ' 
of the cow is to be checked when a milking cow is purchased- 
I he condition may occur in one or more teats. The usual 

treatment done is to introduce sterile teat plugs or sterile 
flexible tubes into the teat opening and keeping it there in 
between milking. This has to be done carefully as there is 
the risk of introducing bacteria into the teat causing mastitis.

P ra ctica l exercises

Practice of m ilking, procedures for clean milk  pro
duction.
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M,b ° d; ! me uitum cow. So to improve the future 
generations of toe cows, present generation of calves are to be 
looked auer we 11. Phis is especially so in the case of cross
bred cattife as tec ram or grow til of the calves are faster than 
that of nondescript cattle. This is evident from w hat can be 
observed easiiy that well red and well maintained crossbred 
calves coine to maturity by 1 -1 1 years where as nonde
script ones w i l l  come to maturity oniy by 3-4  years of age. 
As the g row th  rate of crossbred calves are faster, correspond
ingly it neeas better nourishment and management.

Caie of the calf shouId start from the stage of foetus 
onwards. The pregnant cows should be fed additional ration 
from about 5 th m onth of pregnancy. Half a k ilo  concentrate 
may be g iven add it io n a lly  at that stage and s low ly  increased 
to one k ilo  at the  end or pregnancy. The cow  has to be dried 
out before 8 m onths of pregnancy, so that, the cow  w il l  get 
at least 2 m onths  o f  rest period before next caiving. This is ne
cessary fo r  the better g row th  of foetus as well as health of the 
cow. The c o w  w i l l  be able to recoup her health before next 
calving.

Cows w h ic h  are nearing ca lv ing, the down calvers, 
should be separated from  other cows and tied up w ith  s u f f ic i
ent space to  move about. It w i l l  be better if a room or a 
shed can be spared fo r the cows. Immediately after calving 
the new born ca lf w i l l  be covered w ith  a s limy matter w h ich  
is the remains o f foe ta l membranes and f lu id . This has to 
be wiped dry w ith  a dry to w e l or gunny bag. Even though 
the cow  may lick and remove the s lim y material, it is better



that the cow is not allowed to do so, as 
materials may impair the digestion of the cow. There w ;h ^ 
some mucus material in the nostrils of the calf which a - ’ 
has to be removed. The calf may be watched for the sig , 
breathing. If it does not breath attempts should be made 
stimulate breathing. This can be helped by opening the mouth 
pulling the tongue, tickling the lower part of the tongue etc j 
Artificial respiration also can be tried by alternately pressing 
and releasing the chest.

W e a n in g

In organised farms a system of rearing calves separated 
from their mothers is practised. This is called 'Weaning', 
The calves are removed immediately after calving and looked 
after separately. Mother's colostrum is fed by placing the 
colostrum in wide mouthed vessels. Most of the calves will 
start drinking from the pails without difficulty. For those 
who hesitate, the mouth is slowly dipped into the pail of milk 
for a moment. When it get the taste of milk they w ill start 
drinking. For stiil stubborn calves, allow them to suckle the 
thumb and then dip the mouth along with the thumb into the 
pail. As it suckles the thumb they w il l  get the milk into the 
mouth.

Colostrum

The milk which is present in the udder at the beginning 
of lactation is called the colostrum. This is a thick yellowish 
fluid with large amount of nutrients. The colostrum contains 
large amount proteins, the majority of it is the globulins. These 
globulins are mainly the antibody structures which when ab
sorbed into the blood circulatory system of calves can give 
resistance to the calves against many enteric diseases. These 
antibodies were those originally present in the mothers blood 
which had been accumulated in the milk during the milk for
mation in the udder. It is one of the way of natures protection 
of the newborn calf. The new born calf has to get the colostrum 
as early as possible. In the early hours of life, the calf can 
absorb the antibodies which are present in plenty in the 
colostrum, directly into the system. This capacity of absorption
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helps in removing ino mccoriiuiTi', w inch ;;; the oung ; -
m the rectum at the time of birth.

In the f irst few  months the entire food or the calf is 
milk  i tself. It w i l l  not have the capacity to digest other 
foods properly. After 1-2 months it w i !I s lowiy develop 
the capacity to digest other foods. The typical digestive patten 
of catt le  is by tne fermentat ion in the rumen. In the can the 
rumen is not developed. By about 4 - Smooths the rumen act iv i ty  
develops. The rumen development c 3 n oo s 11 m u i o iG d if the 
ca!f is a l lowed free access to forages. The calf  may 
eat pieces of straw even at 2-3  weeks of age. Even though 
it w il l  not be digested at that stage it w i l l  help in tine rumen 
development.

IV!ilk repiacsrs and ca if s ta r te rs
In western countries special feed preparations are avail

able wh ich  can be used instead of milk. This is called milk 
replacers. This is given after the colostrum feeding. The 
major constituent o f m ilk  repiacers is skim milk power which 
are usually available cheaply in western countries. After few 
months m ilk  replacers are replaced by caif starters, which is 
highly nutr it ious concentrate feed having higher d igestib ility  
than the ord inary concentrate feed.

Calf starters can be prepared by selecting necessary feed 
items w h ich  are loca lly  available. One example of such a 
mixture is as fo llo w s .

G roundnut cake 32 parts

Tapioca chips 15 r f

Y e llo w  maize 10 t /

W heat bran 25 /  !

Fish meal 10 t /

Molasses
Piv>
/•'I

/  /

M inera l m ixture 2
1

I f

Salt f  t

A dd it ives  like V itam in  B complex _ (dried yeast) and 
Vitamin A  (shark liver o il)  in small quantities.



D ehorn ing

Removal of horn buds at early cays 
This is usually dona in female calves. "  •_  ̂  ̂ " w t o r  ar.-
owners would like to have the horns, as it g /e r ^
arance to the animals- Animals when de- orneu an  ̂ .c n j e< 
easily when they grow up. it avoids in ju r /  me m ^ i.g ,k ,ng  
between them especially when they are iei. loos^

Dehorning can be done either oy cauat ic  potam or by 
electric dehorner. In both the cases it has to be done during 
the f irst tw o  weeks of life. Better it is done in the f irst weeK 
itself. In caustic potash method the hairs around tne horn bud 
are cl ipped and small quant i ty  of vasel ine is app l ied  around the 
area. It is to prevent the caustic from f l o w in g  over the skip,
The caustic potash st ick is rubbed on the bud fo r  f e w  minutes 
til! the bud become soft and fine drops of b lood starts coming. 
The stick is rolled in a piece of paper and held by hand. Care is 
to be taken not to rub the caustic on the skin around. Caustic

Fig. 7 
Dehorning o f ca t t le  

a. Dehorning by caustic potash
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Fig. 7 
Dehorning of cattle 

Dehorning by electric deharner
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potash is hygroscopic and so on the applied area mois;:cr.; 
accumulates and may flow down. It  can be moped w i th  codec 
There will be severe irritation on the horn bud due to th 
caustic. So the calf may rub the head against some objects 
To prevent it rubbing against other calves, the treated calves 
may be isolated for a day. Instead of caustic potash electric 
dehorner can be used. This is a tubular iron piece heated by 

< electricity. This is made red hot and applied over the horn bud 
area. It causes burning of skin around the horn bud and later 
the horn bud sloughs and get removed.

Removal o f extra teats

Supernumerary teats are usually seen in many calves 
When the calves grow and start lactating supernumerary teats 
give a poor appearance. It may also interfere with milking 
process if they are very clbse to the teats. So supernumerary 
teats are usually removed while the animal is in the calf hood. 
It is to be done in the first week of life itself. The calf is laid on 
its back, the supernumerary teat is pulled by a forceps and cut 
off by a pair or scissors. On the cut surface a bit of tincture of 
iodine is applied- There will not be much bleeding as the 
blood supply will be meagre at that time.

Identification
Tattooing is the usual method used for identifying the 

animal. It is a method of affixing a permanent number on the 
V  inside of the ear. Tattooing machine consists of different 

numerals made of fine needles and a machine in which the 
numerals are to be arranged to be pressed on the ear. Usually 
the numbers are put on the left ear. Inside of the ear is 
cleaned w ith  cotton to remove the wax. Then the necessary 
number is arranged on the machine and checked the correctness 
by pressing on a thick paper or on a leaf. Tattooing ink is 
applied on the surface of the ear, on the middle area and the 
ear is placed in between the jaws of the machine and pressed- 
It causes pin point breaks on the skin surface in the shape of 
the numerals. The machine is removed and the ink is rubbed 
hard on the broken skin. The ink particles which goes into the 
broken skin remains life long in the shape o f the number.
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Far tags a re some times used ss iden tif ica t ion  m3i 
flre metal badges in w h ich  a number as w en  as 

These^  the farm is engraved. This can be s c r e w e d  on the 
nant i i rough a ho le  mads in the ear. The disadvantage w i n  
^ js  method is tha t  it may get dislodged whan the animal rues 

theear against some objects.

Hot iron b rand ing  is the age o id  system 0 1  pu t t i  g 
ident i f ica t ion  marks on the an imal. Th is is done by b u rn in g  
the skin by red ho t  iron, w h ic h  is shaped in the  o rm  o 
n um be rs .  It is usually branded on the th ighs .  H o t  i ron 
branding is a lm os t  d isco n t inued  n o w a d a y s .  Even X oug  
the marking is pe rmanent  i t  has many d isadvantages,  
pa infu l  to  the  an im a l .  The c o n t in u i t y  o f  the  skin is los t  

that area and so hide value is reduced.

A newer method of branding is b e co m in g  popular now
a days. It is called freeze branding. I n  th is  method branding
is done by brands made in the shape of numbers  an 'oZe/1
liquid nitrogen. The frozen brands are applied on the body
usually on the side of abdomen for few seconds^ Thi* w 
cause death of the pigment producing cells on the s im 
Later, after about two weeks, when fresn hairs come P 
hairs on the branded area will be colourless. Thus w
hairs w i l l  b e  seen in the shape of the brands. This has many 
advantages. There is no injury to the skin and it is n 
painful. It gives a permanent marking visible from a distance.
The limitation is that i t  c a n n o t  be p ra c t i c e d  on animals having 

a w h i t e  coat.

C astratio n

This is the method by which the testes of the males are 
removed. It is done surgically or otherwise. Castration in 
bulls are usually done nonsurgically, with the help of a 
burdizzo castrator. The cord connecting the testes with the 
body which includes the blood vessels and nerves, is crushed 
by pressing the cord in between the jaws. Even when it is 
completely pressed, the skin will not be broken. Fordoing 
the castration the bull is laid on its side and the legs are tied 
up. The cord of each testis is placed in between the jaws of
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b ' o c; c: 
nothe castrator and pr®ssed *° estes become deac; _ 

and nerves are crushed the tes reabsorbed. i his
regress and in few weeks t h . j s  , ch,
i n  t h e  disappearance 01 drive. Then -
and the animal w il l  not show an / s„x

i -11 r» \y

; C as tra tion  can be done at any age. Usually it is
be tw een  1 - 3  years of age. Early castration may retard tW  
muscular development and as such it is better to do castration 

at about 2-3 years of age.

Herd replacement
H e rd  replacement is the process of replenishing the 

F ro m  a herd of animals some animals are removed
. ‘ V

Burdizzo Castrator for cat 11 ©



p t  intervals. Fhis process js naijpri „
for various reasons:- ' ° u,|'ng. Culling is dons

1 Old a g e -O ld  animals hernmo 
nomic. So they may be culled u s J a W  ^  Uneco'
years. • ,ua "> an age around 10-12

be cuS.°ede C° WS maV be PODf and as 3U0h they may

to dise°a™sCOWS rnay bec0me “ neconwnic or may die off due

For such various reasons usuallv Pb „ , „  , ,
cows are to be culled every year This 4  WB
year that much of animsic = , means that every

I. herd rep,acernent Replacement ^ d ^  i °  ‘ hS h6' d ' ™ a
new cows from outside or hv s done ekber by purcnasing 
farm itself. Replacement h f growing the calves born in the 
as their pedigree is know 9r™ 0,own CaIv©s w il l  be better, 
cheaper th h  b .

shouldTbhe \ X e m t b um blr n f ^ ,  r8pl~ ‘ ia there 
necessary number of calves ca h ? available from " h ic h

w i l l  be 12 months. That is d iff icu lt to achieve in larqe herds
but intercalving period of 14-15 months ran ha a k -
well managed herds. achieved in

The importance of ava ilab il ity  o f lamor u 

he!deo 'Cia00beoUnderfSt°hOd f r ° m the f ° " 0Wing exa™Pl'e.e r |n°a

*  L Z y j  X T ' z r i *25o/- 25 c° ws -  *
added tn  tha h r* ' 2o new animals are to  b<
added to  the herd every year. This can be done from qrow  
p heifers available. The available number depends on thi 

Yearly ca lv ing rate. In w e ll managed herds we can expect 9< 
alvmgs every year from  100 cows. Out o f th is , ha w  b 

female calves, (say, 45 num bers). Out o , th is  5 o/o may di

Comet here,ntSta98S' ^ 2 H a b e rs ) .  The remaining w i 
°  he ife r sta9 e w h ic h can be used fo r replacemen
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That is to say, from  available 43 heners 2 o heire s 
selected and added to the herd. Thus theie is mem 
tun ity  o f selection, a n d  as  the superior 25 out of ^3 i^seu, 
next generation w ill be superior in its quality.

C o n s id e r  a case where the intercalving period is 
resulting in lower birth rate per year. If the average iruer 
calving period is 18 months the number of ca.ves born e y  
year w ill be about 75 only. Deducting 50% males and 
mortality from this, the number of heifers which may ^  
available every year will be about 34. Out oi this r
s e l e c t e d  for replacement. In this case selection wi no a 
as e ffic ien t as the previous case and so improvemen over 
generation also w ill be less.

Improvement o f cows over a d is tric t or state also neces
sitates production o f more number of calves, so tha t selection 
can be applied on the future animals. Unless th is  is practised 
improvement w il l  be impossible.

S 6 Thus in ca lf rearing tw o  aspects need to be stressed.

1) rearing o f calves in a better way.

2) producing more calves by reducing the in tercalving period 

; o f cows.

G en e tic  im provem ent by selectio n

Selection is a process by w h ich  fu tu re  parents of the
s to c k  are  se le cte d . In other w o r d s  a g o o d  co w  is selected
a n d  their offsprings are preferred to be added to the her . 
Generally that is considered as a slow  process because of the 
various factors involved in the genetic improvement.

Genetic improvement can be calculated on the basis of 

the follow ing form ulas:-
h2 X SD

Yearly Genetic improvement -  Qeneration interval

where ha =  heritability of the character 
SD == selection differential



Out of the three factors in the formula, if t h e  values f0r

r)0minator >ncre3Ser> or tiie V3,ue for denominator d ec r e a se s ,  
{hen the genetic improvement will be more.

Heritability of a character is the fraction of the genotype 
which is transmitted to the next generation. We know that all 
the characters of the parents are not transferred to the off
springs. The amount of the character transferred is variable. 
Some characters are transmitted in larger proportion than 
others. For example, the coat colour pattern of Holstein 
cattle are transmitted to offspring in large proportion. If a 
sire and the Dam has the same colour pattern the offspring 
also will have the same colour pattern. Other characters like 
milk yield is not transmitted in such large proportion. This is 
mainly because the number of genes involved in the character 
are many (about 3-4 pairs, for milk yield) and they segregate 
during gametogenesis. In addition characters like milk pro
duction are too much influenced by environment.

Mathematical methods are available to estimate the 
proportion of genetic transmission of characters from one 
generation to other. Such an estimate is called the heritability 
of the character. Generally the value is expressed as a Q u 
antity between 0 to 1. If the character is completely heritable the 
value is 1 and if it is not heritable the value is 0. Characters which 
are partially heritable get a value in between. In the case of 

-.m ilk yield it is around 0.3 to 0.4. This is a factor which can 
hot be altered by human agency. The selection differential is 

f  th e  difference between the average of the selected animals and 
the herd average. If the average milk production per cow in 
a herd is 10 litres and few of the selected cows give an 
average of 15 litres, the selection differential is 5 litres. 
Selection differential can be increased if the selected number 
is small. If only 10 animals are selected from a group of 100 
cows the selection differential w ill be high. On the contrary, 
if 90 cows are selected out of 100 cows the selection 
differential w ill be small. This means, for effective improvement 
there must sufficient animals from which selection is to be 
made. For example if milk production in Kerala is to be 
improved by selection there should be sufficiently large popu
lation of cattle in kerala from which good cows are to be
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s e l e c t e d  a n d  r o a r e o .  l-> o < c ^ i  w h |ch  moars '•!v k
t h e r e  m u s t  b e  o p t i m u m  o . r t n  ; a ^  ^  T h s  C f  J f ,

c a l v i n g  period s h o u h  >> nj lp ‘ ' g V 3 , y  10q c o w ?  s-w. cp 
b i r t h  r a t e  i s  85-90 c a l v i n w  __ j n t e r c a i v i n g

I n t e r c a l v i n g  p e r i o d  i s  1 2  m o n t n s ^  l h u  T i i r S  0 n s  c f  I n

c o w s  c a n  b e  c o n t r o l l e d  by 'js to produ *
a c t i o n  n e e d e d  f o r  ^ r o v e m e n ,  • ■

offsprings b y  r e d u c i n g  t h e  i m e m

m o r

mgS - . 'o , in the case of crossbred cac b3
The generation interva « ~c , i? -s about 5-5-7.

put as 3-37-years. In the caseo, . e b u ^ i t . -  ^

years. As the generation ,n ° m 0 re, G enera tion 'in terva l
grasses which can be made i -  1 m aturity a ta r i  eady
c a n  be reduced if the anim« .?° Co n t-ro|ieH by genetic make 
age. E a r l y  maturity is has to  be done
up and partia lly  by management wo ^  ^  tQ ba
on the basis o f early matu uy » . staqe to attain early
fed and managed properly m the gr.ow.ng stag*
maturity in the calves.

Practica l exercises
D e m o n s t ra t io n  of dehorning, t a t t o o in g ,  castrai.cn



CHAPTER—VII

FEEDS a n d  f e e d in g

r o t I L ? c t h nhSHCOntained in any fGed Stuff can be classified a» proteins carbohydrates, fats, vitamines and minerals. In
addition there is varying amount of water in all feed stuff. The
nutrients and water contents can be estimated by chemical
methods. As the water content in feeds varies it may not
be possible to compare the quantity of nutrients in different
feeds if  they are expressed as such. So usually the chemical
composition of feeds are expressed on "dry matter basis".
This expresses the percentage of the nutrients present in the
feed stuff when the water content is removed. In other words
the nutrients are expressed as a percentage of the dry matter
content. For example, Berseem grass contains 2% protein on
wet basis. The water content in it is 90%. That is to say, the
dry matter is 10%. When the protein is expressed on dry matter
ba&fsit isj:2 X 100 =  20% Different grasses may contain diffe-
y . ; 'V  7 ^ 1 .
r^ itam ou n t of .water. So it becomes easy for comparison when 

is expressed on dry matter basis.
The approximate chemical composition of some of the 

common feeds are given below (on dry matter basis as per
centage)

Feed Protein Carbohy
drate

Fat Minerals

Rice Straw 3 79 1 15
Gram Straw 6 78 0.5 8
Groundnut cake 52 35 8 6
(decorticated) 
Coconut cake 24 58 10 OO

Peas 25 69 1.5 4.5

Grass
■—

5 82 1 12



D ig e s t io n

I he chem ica l c o m p o s it io n  o f feed st
correct p ic ture o f its nu tr it ive  q u a l ity  as tin 
absorption of the nutrients present in the feed 
in d iffe ren t animals. The nu tr ien ts  in the feed, i ike, o,v 
carbohydrates fats, etc has to be absorbed f ro m  the m ?; 
canal th rough its w a ll and get m ixed up in the b lood . ! 
o f the nutrien ts of the feed w i l l  not pass th ro ug h  the  irucs 
w a ll as such. They have to  be broken up in to  s im p le r  
unds by a process of "d ig e s t io n " .  The digested msirri-d 
passes through the w a ll o f the in testine in to  the b io cd  oy , 
process o f absorption '. These absorbed nu tr ien ts  aie dh:tr: 

s- buted in the body through b lood. The body tissues get 
nutrients through the b lood and they util ises the nutrients for 
the d iffe ren t body functions . The. a c t iv i ty  is "m e ta b o lism ". 
M etabo lism  results in p ro d u c t io n  o f  some un wanted end 
products w h ich  are removed from  the body  th rough  the process 

■ of excretion.

The digestion of feed s tu ffs  may be carried out either by 
enzymes or by microbes. In m onograstic  an im als having cnly 
one compartment in stomach . the  d ig e s t io n  is enzymic. 
D iffe ren t enzymes are secreted in to  the s tom ach and intestine 
and they cause the s p l i t t in g  up o f nu tr ien ts  in to  its component 
parts. Small am ount o f  m ic rob ia l d iges tion  may also take place 
in posterio r p a r t : of the intestine. In rum inants , wh ich are 
having fou r compartments in the s tom ach d iges tion  is mainly 
by the microbes res id ing.in  the . cav ity  o f  the  a b d o m e n . These 
m icrobes can util ize the  ce llu lose o f  straw,, grasses etc and 
produce certain vo la t i le  fa t ty  acids. in  a d d it io n , the large 
number o f m ic ro b e s : themselves; becom e d igested when they 
die off.

RUrn i r i a n t  s t o m a c h

t h e  s tp m a c h 'p f  rUmmarits^epns|&SGf fou r  compartments, 
rumen, reticu(um, omesurrt and a^omesurrt. The feed material 
remains in the rumen. ^ ^ I n d '  i t  ge t fermented by the
ac tion  o f  m icroorgan ism s include many
spec ies o f  bacteria and p rb tp ^ o i^ A ^ h e s e  are responsib le for the



icrobial fermfm!3ti°n prior to lh*5 oasinc and duodenal dip- 
^tive process. The suitable products of fermentation espe
cially die volatile fatty acids are removed frequently from the 
rumen to the other compartments and :o the intestine and 
and absorbed during this process. The rumen microorganisms 
degrade the complex poiysacharides like cellulose end hemi- 
cellulose to volatile fatty acids which supply mors than half 
of the energy need of the animal. The microorganisms also 
synthesise all the essential amino acids and B-comp'ex 
vitamins which are required by the animal.

Feeds

The different animal feeds available are grouped in 
different categories based on their bulkiness and chemical 
composition. The bulkiness of the feed is due to its fibre 
content. The feed material containing more than 18% crude 
fibre is.called roughage. They contain relatively low level of 
energy giving nutrients. These include straw pro mo grass, hay 
silages etc. The feed stuffs containing lesser amount of crude 
fibre and higher amount of energy yielding nutrients are 
called concentrates. These include, cereal grains, oils seeds 
and their by products, like wheat bran, rice bran, coconut cake 
groundnut cake, gingelly cake etc.

The concentrated feeds are usually prepared by mixing 
suitable quantities of different feed stuffs based on their chemi
cal composition. Generally a mixture is prepared by mixing 
suitable quantities of feed items available. So that the protein 
content of the mixture is about 20%. Nowadays different 
feed manufacturing companies are producing concentrate 
feeds. Such feeds are called compounded cattle feeds. In 
this case it is easy for the farmer to feed the cattle as he need 
not purchase the different feed items. The quality also can be 
maintained at a reasonably constant level.

The compounded cattle feeds are usually available as 
course powder. This form is called mash'. Such feed is 
also available in the form of 'pellets'—small cylindrical pieces.
It is made by suitable processing in the factory using steam 
The advantage of pellet form is that adulteration with cheap



• i hv nther people.- In acJdsttcn ii,~
materials are not possiole T ,  istening w i th  water. This T
be fed to cattle w i thou t  mo
save a lot of labour in large farms.

fl.,aj|oh|e as greens like d i i fe ren t  grassppRotinhanps are avaiiaoiv^ ^
, rt, ’ r hp nreen roughage include grasses H% or dry like straw. I he green » , , , .

r . i c !ikp maize, barley ana lsguminnn^guinea, napier, fodder crops UK oils
i or h^rseem These conta in oO-npo/fodder like cowpea, lucerne 01 b^r  ̂ u ^

moisture. The grasses contain 1-2%  pro ei ere as
legumes contain 4 -5%  protein.

The different types of grasses wh ich  can be cultivated 
in Kerala climatic conditions are Napier ( lant an rdinary)
Guinea, Para etc. They are perennial grasses but for better
growth they have to be replanted after 3-4  years. Maize also 
is cultivated as a seasonal crop for fodder and the yield js 
very high compared to grasses. It needs w et and drained 
soil with good sunlight. It cannot tolerate waterlogging 
Two crops can be taken under rainfed cond itions in Kerala, 
Ordinary crop variety of cowpea or fodder variety of cowpea 
can be grown. It grows well in moist soil w ith  good 
sunshine.

S ilage m ak ing

Silage making is a method of conserving the green 
fodder w ithout loosing much of their water content from the 
fodder by certain amount of fermentation by bacteria. The 
main advantages of silage making is that the fodder grasses 
which are available in plenty during rainy season can be con
served for use during summer when fodder is scarce. Durinq 
rainy season when grass cannot be dried to  make hay, it can 
be silaged. The leaves and th ick  stem of fodder grasses will 

ecome little soft due to ensilaging and th is  makes it more

occurs and° h DUri" 9 Si'a9'ng baC,erial fermenta,ionoccurs and this produces certain vo la tile  fa tty  acids as it 

S C r * "  ,e—  The vo la tile  ackis can be

These maTbOeddrencShes0 Di!5 mad8 different ,y pes of silos.
below ground level when t h e V o T r i  f fDrenC,heS ™ y be du9 

so" ls su ffic ien tly  hard. These
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are recianfluiar in shape and the depth mav he
times it ts made in such a way that tractor- V'i r '/ ,n9 '
into the silo to unload the fodder inside w i  f b,HU" ' "
not hard and if there is possibil tv . ■ 50,1 13
drench, then the drench can be built VJter 00 /l, ia lnt0 >llu

j  soi l .  I he site should  be suff iciently
elevated so that w a te r  w i l l  not nova +t ■ •WMI not °°ze into the pit during rainy season. J y

The oide of the silo has to be lined by plastic sheets or 
some ind of broad leaves like banana leaves of teak wood 
eaves. us is not necessary if the walls are made in stones 

or ric work. The grass is filled in the silo at a stage when the 
woter content is about 65%. Ordinary cultivated grasses like 
maize, guinea napier etc. may contain about 80-85% moisture 
when cut in rainy season. Such grasses have to be slightly 
wilted under shade for a day or so before ensiling. It is better 
to chop the thick grasses into small pieces. Special machines 
called chaff cutters are available for chopping the fodder into 
pieces of about 1 inch long. Chaffing help in packing the 
fodder properly. The fodder is put in the siio and pressed 
down properly so that it is packed properly w ithout much of 
air in between. It can be done by moving the tractor over 
the grass when the trench is sufficiently large. Otherwise it 
can be pressed down by people walking over it. After properly 
pressing the fodder it is covered w ith  plastic sheet or 
leaves and then layered w ith  a thick layer of mud.

Sometimes certain additives are sprinkled over the fodder 
during packing. This may be 5% solution of molasses or 1 % 
solution of salt or 1 % solution of urea. Molasses w i l l  help 
the fermentative bacteria to m ultip ly  in the beginning. Salt 
solution w ill give a better taste to the silage. Urea w il l  increase 
the nitrogen content of the silage.

The chemical changes which occurs in the silage is 
responsible j or its preservation. The plant tissue continue to 
respire even after it is cut. When the silo is sealed w ith  mud
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the fodder does not get oxygen > ..?,.-ges C?
avai lable oxygen in between the 9* ^  ^
released w h ich  dissolves w i th  me moi, ' q ,,a r
carbonic acid. This increases the “ Ci 1 / . ....
>f the p lant  leaves temperature ins.ae also i n - r ^

are also ;
The 

at a green,;

of  the p lant leaves temp«icnu.~ ■■ _ v  avea-?
hydrate ferm enting type o f  b a c t e r i a  w n i u  -  . ■ . . . . .

plies and this result in the p r o d u c t - o n  o  

along w ith  certain fa tty  acids w h w i  
responsible for the preservation of the gras 
the ch lorophyl changes and the gra^seo nir>w ■ .,
colour. Well preserved silage has a pecun

When the packing is not done properly large amount ,  
air w i l l  be available in between the grasses. m* >*•!• T ;
to  p u t r i f a c t i v e  c h a n g e s  resulting in bad sme  ̂ "
become putrif ied . This w i l l  also happen vv ere is
gap at the top o r  on sides.

G o o d  qua lity  silage w i l l  be having an appearance 0 f 
greenish brow n co lour w ith  a pleasant sm ell. ^ eaves ano 
stems w i l l  be in ta c t .  T h e  stem becomes so ft and there
w o n 't  be wastage in th ick  stemmed fodder, like maize. Nutri
t ive  value o f the silage w i l l  be same as tha t o f the grasses 
it  may increase when additives are added d u r ing  s ilage maki

Hay making
Hay making is one o f the m ethod oi preserv ing the 

grasses by dry ing under sun. I he crops sh o u ld  bo harvested 
at the  p re f low e r ing  stage so tha t m ax im um  a m o u n t o f nutrients 
are conserved. The m oisture co n ten t sh o u ld  be less than 1 5 ^ .  
O the rw ise  m ou ld  g ro w th  and fe rm e n ta t io n  m ay occu r during 
storage. The n u tr i t ive  va lue is no t a ffec ted  m u ch  d u r ing  hay 
m aking. The carotene co n te n t is a lm ost c o m p le te ly  lost.

but
ng.

Feed m a te ria ls

The concentrate feed of cattle inc lude o i l seed cakes, 
cereal grains (maize, bajra, etc) and their byproducts, pulses 
and their byproducts, etc. (Horse gram, Bengai gram, Black 
gram etc.) The cereal grains generally are rich in starch and
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fVlaiza
Yellow  maize is a nnrui 

livestock. Protein content is a b o T s ^ t  ^  f T ^  ^  
essential ammoacids lysine and meth ion i t ;T  “  ^

G roun d nu t cake

It is an important QAnmn 
protein content is about 40 -45°/ ' The'8 '-! 1,1 liVfi4t0C;<- 1,18
method of oil removal ,n 1  %  ? "  * onte"*  Va,;os w i,h
ic a h n u t m  'i Oo/ • ^ n «  pressed cake the oil content

. . 1 ' }  / ° '  'n expeller pressed it is 6-8T and in solvent
extracted it is less than 1%. Many times large amount of the
hulls are also mixed up w ith  the karnals during oil expeilation.
Such cakes w il l  have higher fibre content and lower protein 
content.

G in g e iiy  cake

• * u Tht V s simiiar t °  groundnut cake. The protein content 
is about 38% . The oil content may vary according to the 
processing. It has a better p a y a b i l i ty  than groundnut cake.

C o tto n  seed caka

This is the main source of feed protein for livestock in 
cotton cultivating areas. It contains about 3.0-40# protein. It 
contains a toxic material called gossipo! which is in jurious 
to swine, poultry and young calves.

Cottonseed is usually fed to cattle either as such or 
after grinding. In cows this produces m ilk w ith  harder butter. 
So churning w il l  be easy and the milk also appears th ick  even 
though the fat % in m ilk may not be more.

C o co n u t cake

This is the common feed for cattle in Kerala. The expe- 
ller cake contains 8 -7%  oil but the solvent extracted cake 
contains less than 1% oil. The protein content is about 30% . 
It is more palatable than other cakes.
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Bajr-a  t h a t  0 f m a i z e

I t  has s i m i l a r  feeding value 
protein content is about 8 - 1  0 /y

W h e a t  . T h e  g r a i n s  a s  s u c h  i .

Wheat contain 8 -1 4 %  Pro te in ‘ , „  ;s extensively  used
not used for l ivestock feeding but  the bra
It contains 12-14% crude protein

R ice  tains 3 0 /  fibre, 12% fa t and 12-14%
Rice p o l i s h in g  c o n t a i n s  /U e n e rg y  an<^ Vitamin B

p r o t e i n .  I t  i s  e x c e l l e n t  s o L j ' ^ e  a v a i l a b l e  i n  c e r t a i n  a r e a s

c o m p l e x .  O t h e r  m a t e r i a l s  w h i c h  m a t e r i a l s  a r e  T a m a r i n d
are also used for cattle feeding. d kem e, sjlk
seed, Rain tree seed, Rubber seed, Mango 
cotton seed, tapioca waste, etc.

Q u a n t i t y  o f  c o n c e n t r a t e  an d  ro u g h a g e  t o  be fe d .

Good quality  roughages are the % % % % %  
feeding. When quality o f roughages a r e  m entioned ' s

considered are the p a y a b i l i t y  and the prote in  con ten t. % l a  
t a b i l i t y  depends on the stage of m aturity  o f th 9 J
grasses are more palatable and cows w i l l  eat more q r, .ty
than mature fibrous grasses. In cu lt iva ted  fodders  early stage 
of f low ering  is the stage at w h ich  the grasses are to  be cut.
A  large sized cow  w i l l  eat nearly 40 Kg of grass in a i a y  if it 
is palatable. Long a n d  th ick  grasses have to  be chopped in
small bits to  avoid wastages. This is the case w i th  maize, 
guinea grass, etc.

The protein content of roughages are ne g lig ib le . It 
can be increased by m ixing it w i th  legum inous  fodde rs . Fodder 
varie ty  of the cow  pea is the main le g um inous  fo d d e r w h ich  
can be g row n  in Kerala cond it ions . C o w  y ie ld in g  3 -4  litres of 
m ilk  can be m ainta ined on fodder a lone if  it is m ixed  w ith  
legum inous fodder also.

Concentrates are fed to cattle  to supp lem ent the nutrient 
content of the roughages. Common measures o f nutrient 
w h ich  are considered are energy value, p ro te in  content 
and minerals. There are d ifferent methods o f expressing the
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ient requirement of animals. The common method is by 
nU|CU|ating the total digestible nutrients (TDN). The TDN 
reqLiirements cows have been worked out. It w ill be possible 
to calculate the amount of concentrates needed for cows when 
the composition of feeding stuff is known.

The protein content is the nutrient which may become 
insufficient in many of the feeds. So when feed is prepared 
care is taken to have suffic ient amount of protein. It is insisted 
that the concentrate feed of a lactating cow  should contain at 
least 20% protein. The protein content should be s lightly 
higher, about 22%, in the feed of high yielding cows. For 
dry cows feeds w ith  about 16% of protein w il l  be sufficient.

Quantity of feed to be given every day is important. 
Scientifically this is worked ou ton the basis of the TDN and 
protein content of the feed available. For practical purposes 
the fo llow ing thumb rule is used in working out the quantity 
of feed. The requirement is calculated seoarately for production 
and maintenance. The production ration is worked out as 1 Kg 
of a good concentrate mixture for every 3 Kg of milk produced 
per day. For maintenance 1.5 Kg concentrate is allotted for 
an average size cow. This is the ration for a day. This can be 
fed at two times in a day.

P ractica l exercises

Familiarisation with common cultivated grasses and 
feed stuffs. Silage making.



CHAPTER—VIII

M ILK AND M ILK  PRODUCT'

Milk can be defined as the natural secretion of  the 
mammary gland, it is intended for the young one of the 
species. But from the beginning of the c iv il ization man had 
found that milk of animals can be used as food for human 
young ones as well as adults. In this process he had selected 
the cows and goats which have better yield. This process of 
selection; when continued over many generations had resulted 
in certain breeds of cows which yielded large quantity  of milk. 
This excess quantity could be utilised as human food, as 
liquid milk as well as different types of products. Thus we 
have now different types of high yielding breeds of cattle and 
different types of traditional milk products.

Genaral characteristics of milk.

Milk is a liquid in which different components are distri
buted in a water base. The amount of solid contents varies in 
the milk of different species. Correspondingly the total 
nutrient content of the milk also w ill be variable. As the milk 
from one species is different in composition from that of 
another species, there is differences in the composition of 
milk of individuals of the same species. Even the milk of 
one individual will be variable in composition in different 
periods of lactation. As such the composition of milk which 
is described will be only applicable in a general sense. The 
discussions which follow w ill be mainly only the cow milk.
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iVi pOS i t

Water

ion of mis 

fat

'•'v of d IffG

Protein

rent species 

Lactose

88.3 3.1 1 . 2 7.2
87.2 3.8 3.5 4.8
87.8 3.8 Q 0vy . c- A 5
80.8 6.9 r~0.5 4.9
82.3 7.6 CO

CO•A

90.7 1 . 2 2 . 0 5.7

Minerals

Hunian q7 ' 9 q Q ^  ! -1 0 . 2
Cow' v" ' °  4.8 0 7
Go« 8 7 -8  3  8  3.2 4 .5 0 ;5

Sheep 0-9. 8.5 4 . 9  0 9

Buffalo 82.3 7.6 4.3 4 . 3  q q
Mare 9 0 .7  1 .2  2.0 5 . 7  0,4

General ly, the sol id contents of milk., which is described 
as total sol ids, are classif ied as fat and solids not fat (SNF). 
The classif icat ion is useful because the fat contact varies much 
where as the SNF is not so variable. SNF consists of protein, 
lactose and minerals, w

Legally certain standards are prescribed for different 
categories of. milk, which is sold in the market. Accordingly 
cow milk should contain not less than 3.5% fat and 8.5% 
SNF. Buffalo milk should have not less than 5% fat and S% 
SNF.

C olour
The colour of milk varies from b in ish white to golden 

yellow. The yellow colour is due to the presence of carotene 
which is the yellow pigment of carrots. This pigment is present 
in all green leaves including grasses. Cattle fed on green 
grasses absorb the carotene to the body and converts it into 
Vitamin A. In cattle some of the carotene is secreted into milk 
and this gives the yellow colour to cows milk, in Buffaloes 
the carotene is not secreted into milk and as such the buffalos 
milk w i l l  be pure white in colour.

W a te r in m ilk
Mi Ik consists of certain solid materials which are dis

tr ibuted in water. In cows milk the water content of milk is 
about 87%. That means, 1 Q0 Kg of milk, contains 87 Kg of 
water and the rest the milk solids. The components of milk 
are distributed in different patterns in the water content. The 
lactose and minerals are distributed as solution. The protein 
is distributed in colloidal form and the fat as emulsion form.
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Sp ecific  gravity of milk
Milk is heavier than water. The speci f ic c . / 

from 1.028 to 1.032. In individual cows vanacc 
this level may be found. The specific gravity. I: 
by the amount of different solid components of the

I dC

err.
ths 
' h

The specific gravity is measured using |
The lactometer has got graduation from 10 to 40. In 
"Zea l"  type lactometers are commonly used wh ich  are ca 
ted at 29°C. The lactometer is allowed to f loa t  freely j 
m ilk and then the reading at the surface of milk is read, 
specific gravity of them iik  is given by Reading. For exam

1 + Tooo
pie a reading of 28 is equivaiant to a specific gravity of 1 .0 2 3  

As the specific gravity varies w ith  change of temperature, it |las 
to be read at 29CC itself. If the temperature of m ilk is different 
a correction is to be applied to the lactometer reading. p0r 
every 1UC rise in temperature 0.3 division is to be added to the 
reading. Similarly for every 1 UC fall of temperature subtract 
0.3 division from reading.

Specific gravity can be used as a rough guide for detect
ing addition of water to milk. As water is being added to 
milk the specific gravity becomes lower. As there are other 
factors also which causes variation in the specific gravity, this 
alone cannot be taken as a sure indication of addition of 
water. For example the evening milk w i l l  have a higher fat 
percentage and this w ill cause a reduction in specific gravity,

Fat o f  m i lk

The fat content of milk is distributed in the form of small 
droplets. The method of distribution is called emulsion as 
water in oil emulsion. As the specific gravity of fat is less 
than that of the rest of the portion these globules slowly rise 
to the top of milk if it is kept stationary for some time. This 
property is called the creaming property of milk. As the 
movement of globules to the top surface is dependent on the 
size of the fat globules in addition to other conditions of milk. 
The size of fat globules varies between different stages of lact
ation as well as in different species. The globule size is
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. nium at the end of lactation. So it w i l i  be dif f icu l t  to

i n  butter from i3te lactation mi!k- Similarly in goat 
^[l( globule size is small.

There is wide variation in the level of fat in milk. It can 
( v,afy from about 2.5% to 6 %. In rare cases even wider vari

ation may be found. The following are some of the important 
factors causing variation in fat percentage.

1 Breed: Certain breeds like Holstein Friesian has got 
lower fat level than others. The fat percentage in Holstein 
is about 3-5% while those of Jersey and Brown Swiss the 
level wili be about 4.5%. in general when the yield is high 
the fat percentage w ill be lower. This relationship is evident 
in the case of nondescript cattle which yield only small quantity 
of milk but w ith  high percentage of fat.

2 Stage of lactation: At the beginning of lactation the 
milk is very thick having about 2 8 % total solids. At this stage 
it is called the colostrum. It slowly changes to normal milk 
with in 6 - 8  complete milking. The colostrum clots on boiling 
as it contains high amount of globulins. As the lactation ad
vances the quantity of milk increases and correspondingly the 
total solid content slowly reduces. Around 6 - 8  weeks the 
yield of milk is maximum and during this stage the total solids 
are at the minimum level. Later as the lactation progresses 
the quantity slowly reduces and slight increase in the total 
solids occurs. This change continues up to the end or 
lactation.

3 Interval between milking: When the interval between 
milking is short the milk will have a higher percentage of fat. 
This is due to the fact that milk when secreted during the period 
when intra mammary pressure is less will have a higher fat con
tent. This is the reason why evening milk contains more 
amount of fat than the morning milk of the same cow.

4 Variation during milking; The milk drawn at the end of 
a milking will be having higher fat % than that was drawn at 
the beginning.

5 Season: During summer the quantity of milk is reduced 
due to adverse climate as well as scarcity of green fodder. The



milk during summer seP'-0“ 
unt of total so iids.

vv.rd

Proteins of milk . 0 ,-0-W vJ* /°Milk contains aopro/'- • <« ^  gcjdibc/ i '
Portia i. of t h ; protein is ,lobuhn, e.v.
quantities of I a c t a i b u m i n ,  aC a d d i t i o n  c n ^ - c s m -  -
milk is of high nutritive value- r jzing Gf pspsr, v./E w  pmr;;,
commercial p u r p o s e s  eks, p l a » u c ~ ,  

etc.
C a rb o h y d ra te  o f nisik

Uct05e iS  !hS e x t e r n ' '■ d
the milk sugar. This is important. {actic- ac;c. s- UlS
can be fermented by bacteria to P ... rnany fermented
reaction is utilised for the preparation 
milk products I ike "Dab; (euro).

PROCESS!

n a t io n

SMG OF M iLK

i ■ h the milk is heated to a higher It is a process b-A wh ch the ^  ^  coo|ed ^
perature for a f i x e d  p e i . o d  • m 7 1 1 uC f o r  i r

rnly used t e m p e r a t u r e - t i m e  com ^  ,bl r O i l i l l . l U | | l y  L i x J O C J  H / 1 I I f J ' J  I  _ .  « _ .  „  .  7 < >

seconds. This time-temperature com bina tion  cLstt o ,  n os, 0f 
the bacteria present in m ilk inc lud ing  ise - ■ooucing 
organisms. So the m ilk after pasteurisation become safe for 
consumption and it can be stored for longer t im e if Kept cold.

R e c o n s t i tu te d  m i lk
This refers to  the m ilk  prepared by dispersing whole 

m ilk powder in water in approximately 1 .7 p rop o it io n  (one 
part of m ilk powder w ith  7 parts of w a te r) .  Th is  w i l l  have 
s im ilar properties as that of w ho le  m ilk.

Recom bined niiik
This is m ilk  obtained by mixing butter oil or butter with 

skim m ilk powder and water in suitable proportion. Suitable 
mechanical treatments are necessary to mix the three items 
properly. This process is usually adopted in dairies to cover 
up the defic it in m ilk collection during summer season.
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XonnocJ m i lk

This is m ilk  ob ta ined by m ixing water, skim milk p c w ra r  
and whole m ilk  together to produce milk w ith  3 % fat,' Usu
ally buffa lo m ilk  is used for this. It is produced in the ’ dairies 
of large c ities o f India w ith  the intension of selling milk at a 
low price.

S te rilise d  m ilk

This is the m ilk wh ich  has been heated fo about 1 1 G'JC 
for about 30 minutes using steam under pressure. Usually 
the m ilk  is f i l le d  i,n bottles, closed by crown cork and then 
sterilised. This can be kept for about 7-10 days at room tem
perature. Such m ilk  is produced and sold in Kerala by the 
' 'M i lm a " .

MILK PRODUCTS

Cream

Cream is the portion of m ilk in which the m ilk fat is 
in higher concentration. This separation of cream from milk 
is possible because fat, having low  specific gravity and d is t r i
buted as globules, moves towards the top when m ilk  is kept 
stationery for sometime. Tiiis property is called the creaming 
property of milk. Cream can be separated from m ilk u til is ing  
this property, by a llow ing  the milk to remain stationary for some 
time and then removing the accumulated cream from the top.
It m a y  not be possible to remove the mil!k fat complete ly by 
this method. As few  hours of time is involved in the separation, 
the milk has to be kept cooled, otherwise acid ity of m ilk  w i l l  
increase due to the m ultip lication of bacteria in the milk.

Cream can be separated fastly and e ffic ien tly  by mech
anical separators called cream separators, This works by 
centrifuging or rotating the milk at high speed during w h ich  
the heavier particles moves towards the perifery and the ligh ter 
particles remains at the centre. Thus the skim m ilk  co llects 
at the periphery and cream remains at the centre. These tw o  
are taken out through separate outlets w ith o u t  remixing.
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ho portion of milk which remains after tbs cream is 
^be ra te d  is the skim milk. It contains all the const ituent
of m ilk except the fat.

The separator consists of few 'discs' which are funnel 
s aped but w ithou t the tail. When these discs are kept one 
a 0 V 9  t *le  °ther there w ill be a smal! space in between. Milk 
ls spread in between the discs while  it is rotating at high 
speed and the separation is effected.

Ordinary cream w il l  be having about 25% milk fgt 
ream having higher fat percent also can be prepared. Cream 

is used to be converted to butter. Cream also is used for jCe 
cream making as well as for adding to coffee or tea.

Butter

Butter is the concentrated form of milk fat collected by 
churning either cream of dahi. At home butter is prepared by 
churning dahi. Churning is usually done by hand. In dairies 
wheie large quantity is handled the cream is separated from 
milk. It is s lightly fermented (soured) by addition of suitable 
bacterial culture of previous days sample of cream. Souring 
produces typical flavour. Soured cream is easy to churn than 
•fresh cream. In dairies churning is done mechanically by 
butter churns'. The working of the churn causes agitation 

resulting in clumping of fat globules which when becomes 
suffic iently large floats on the top of the liquid, as'butter 
granules'. These are collected by draining off the butter milk 
through the bottom of the churn. The butter is then 'washed' 
by adding cold water. This removes the remaining butter milk 
and curd particles. After 2-3 washing the butter is collected and 
the moisture content is adjusted by 'work ing ' the butter. When 
salted butter is preferred, powdered salt is sprinkled during 
working at the rate of 1.5 to 2% of the butter.

As per the prevention of food adulteration act cream
ery butter should contain not less than 80% milk fat and desi 
butter, not less than 76% milk fat.

Butter can oe stored in cold condition for few weeks. 
In warm temperature it gets spoiled easily. A t home when
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Fig. 9 

A wooden butter churn

refrigerator is not available butter is stored in a vessel of water, 
preferable in an earthern ware pot. The water is to be chan
ged every day. It can be better stored if stored' in brine. The 
buter has to be immersed in brine. So the butter is placed in 
the dry clean vessels and then brine is poured over it. In this 
case the butter w il l  stick to the bottom and it w il l not float. 
The brine is to be changed once in a week only.
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G hoe

Ghee is prepared by heating the bu tte r  to 
the moisture. Ghee usually conta ins about S3.3;, e ,,v ^  
G h e e  has a peculiar flavour. The c o n s t a n c y  ;s usua 
al ly  granular and partia lly  l iq u id  in the case of cow ;;(v_Ci 
B u ffa lo  ghee is more solid  (granular) and [he co lour vv: 
a lm ost w h ite .

At home, ghee is prepared by heating butter in wide 
mouthed open vessels.  Butter melts and moisture slowly 
escapes.  W hen most of the moisture had escaped the bubb
l ing stops and the temperature increases beyond 100 C. Whsn 
temperature reaches 110°C— 115UC the peculiar smell emenates- 
The curd particles wil l  be l ight brown in colour. At this stage 
it has to be removed from the fire and a l low ed to cool slowly. 
In dair ies butter is heated in steam jacketed vessels. This 
a l lo w s  controlled heating. The cooled ghee is f i ltered through 
cloth fi lter and packed. The ghee residue originates from the 
curd particles w hich are precipitated casein . The ghee resi
due is nutrit ious and can be used to be added to biscuits 
etc.

Agmark grading is practised in some ghee factories 
Th is  is a type qua lity  testing organised by the Central Govern
ment. It assures the consumer proper q ua lity  and also provides 
the  m anufacturer better market for good qua lity  ghee. Two 
types of grades are a llotted after testing. "S pec ia l grade" and 
"g e n e ra l g rade". In the case of special grade w h ich  is of 
superio r q ua lity  a red coloured label w i l l  be affixed on the 
conta iner. S im ila r ly  for general grade a green label w ill be 
a ff ixed . These labels are issued by the Government of India 
and properly accounted.

Butter oil

This is an o ily  product prepared from  butter, by heating 
under reduced pressure and evaporating the water content 
com ple te ly . The pressure is reduced to  the extent that the 
m e lted  butter boils at about 60uc. After complete evapora
t io n  of w ater content it is suddenly cooled to low  tempera
ture. In com pos it ion  it is s imilar to ghee but consistancy is
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o a t  of a th ick  oil ,  l ike palm oil. As the evaporating tempera
ture is l o w  there is no structural change occurr ing to the fat. 
As such th is  can be used for making recombined milk.

M i l k  p o w d e r

M ilk  powder is prepared by evaporating the water 
content of milk. The powder can be stored easily for long 
t im e for use later. Basically there are two methods of milk 
powder making: Roller drying end spray drying. In roller
drying process large ho llow  cylinders heated to 150CC by steam 
under pressure is used for drying. Preheated milk is poured 
on to tw o  cylinders kept close by and which are rotating in 
wards against each other. Because of the heat, milk is dried 
up instantly . Dried milk film  is scrapped by blades before the 
rotation of the drum is completed. The dried milk is powdered 
seived and packed hermetically in spray drying the milk is 
sprayed as minute droplets into large drying chambers where 
they mix w ith  a current of hot air at 130-140'C. The water 
con ten t is immediately lost as vapour and the milk forms into 
powder. The spray dried milk powder is superior in quality 
as it has got better colour, flavour and solubility.

C ondensed  m ilk
It is the product obtained by evaporating part of the 

water from w ho le  milk and adding sugar to preserve the milk. 
This product is referred as " fu l l  cream-sweetened-condensed 
m ilk ".  It is a very thick flu id with not less than 9% milk fat, 
31% total m ilk solids and 40% cane sugar. It is prepared 
from high quality milk with necessary quantity of added sugar 
and condensing it to the desired level of total solids. Con
densation, consists of removal of water from milk by boiling 
under partial pressure. Vacuum pans are used for this purp
ose which are maintained at about 25 inches pressure and 
heated Then the boiling point is reduced to 55°-60uC. After 
condensing it is cooled quickly with some agitation and packed

in tins.
■

C heese §.
Cheese is a coagulated milk product consisting of mainly

,he fat and protein of milk. It may be cured for different peri
ods of time varying from 3 months to 1-2 years or more under
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low temperature. D e p e n d i n g  on the type of processing la
low icmpucuui • iphip They are usual ly c |a„
varieties of cheeses are availab . nmnimt , ''Ag
as hard and soft variety depen ing in „  . 01 w T Sr
content Differenttypes of bacteria as well as moulds are ^  
in the curing process. During the curing (ripening) proc^  
the proteins are broken down to simpler compounds. Fat brSak 
down also take place to certain extend The compoUnds 
which are resulting in this process gives a pleasant smell and 
taste to the cheese. Because of the bieak own o fat ang 
protein the digestion of these compounds are also made easier, 
thus increasing the nutritive value as compared to that of ^  
milk from which it was prepared. Some of the common 
varieties of cheese are, cheddar, Swiss, Roquefort, Brick, 
Limberger, Camembert, cottage, etc. Out of this tne cottage 
cheese is an unripened variety.

In general the preparation of cheese consists of the 
fo llow ing steps: The milk is coagulated by fermentation with 
bacteria or by the addition of rennet, or both. The rennet is 
an enzyme preparation obtained from the stomach of calves. 
It contains the enzyme rennin which has got the capacity to 
coagulate milk. The coagulum is cut into pieces and then hea
ted for varying time to remove the w hey-w h ich  is the liquid 
portion. The coagulum consists of protein and fat. The 
lactose and minerals are lost',in the whey. After removal of whey 
the coagulum is put in suitable moulds and pressed. This 
removes little more whey and the material forms into a solid 
mass having the shape of the mould. Later, in certain varieties 
spores of fungus are applied. This raw cheese is then ripened 
by storing in cold temperature having high amount of humidity. 
The ripening period varies from 3 months to 1 year or more.

Ice cream

It is a frozen dairy product made from suitable blending 
and processing of cream and other milk products, together with 
sugar and flavour. It should contain not less than 10% milk 
fat. 3 -5 %  protein and 36% total solids.

The main ingredients are the m ilk  fat and m ilk solids not 
fat. These are obtained from calculated quantity of cream
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and milk. In addition sugar f lavour (Vanda essence, Ice cream 
essence, Fruit juice, Chocolate etc.) and stabil iser are added. 
If desired, suitable colour also'added.

■ A typical mix t o r  ice cream is as fol lows:-

The mix is prepared in suitable proport ion. It is paste
urised and homogenised. rThen it is stored for ageing at 4 - 5 uC 
for 6-24 hours. This process helps to increase the v iscos ity  
resulting in smoothness of ice cream. After ageing it is frozen 
in suitable ice cream freezers. In this process the mix is coo led 
and at the same time agitated. Agitation causes incorpora tion  
of small air bubbles into the mix. The stabiliser present in the 
mix helps in retaining the air bubbles. Final effect is that the 
Ice cream become soft. Ice cream is fi l led  in paper cups and 
stored at about— 20UC for few hours for hardening.

Dahi (cu rd )

Dahi or curd is the product of m ilk  w h ich  had been 
produced by bacterial fermentation. These bacteria g ro w  in 
milk utilise the lactose of milk for their grow th and th is  results 
in the formation of lactic acid. This acid when produced in 
sufficient quantity causes coagulation of milk. This coaguium  
is called dahi or curd. The term dahi is preferred, as curd is a 
general term. M ilk w il l  coagulate (curdle) by the add it ion  of 
any acid. This curd has to be differentiated from the coagulurn 
formed by bacterial fermentation. So the term dahi is used 

i for the coaguium formed by bacterial fermentation. The 
common types of bacteria are streptococcus lactis, S. cremoris, 
Lactobacillus acidophilus and L. bulgaricus. These are acid 
producers. In addition, certain other bacteria ferments the 
citrates of the milk and produce the typ ica l f lavour of dahi. 
In ordinary dahi the acid producers and flavour producers are 
necessary in proper proportion.

Sweet cream (25 % fat)
Fresh whole milk
Whole milk powder
Sugar
Stabiliser
Flavour few drops.

300g, 
500g, 

80g, 
1 50g, 

2 g ,
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Somet imes other bacteria a!'-'-* ' - r  t
minants. These produce u n d e s i r a b l e  c h - m g  

product ion ,  whey ing off  ( r e m o v a l  o f  waU ( / no 
coagu ium ) ,  etc.

Y o g h u r t

It is a product similar to dahi. 
product in Bulgaria. The long life of Bulgar ian tribes is- 
sed to be due to the effect of consumpt ion  of yog raj,;. 
Yoghurt is prepared from milk of high sol id content, pro,or.r^rj 
by evaporating some q u a n t i t y  of water from milk, 
milk is fermented by special type of bacteria (Lactobarj||Us 
bulgaricus) to get a product wh ich  is quite thicker than 0 ;lf

Paneer

This is a coagulated product made from milk. It j., 
also called surti cheese, probably because it has originated in 
Surat. This product is common in Northern India.

The milk  is heated to near boiling and then coagulated 
by adding lime juice, 1 % citric acid or sour whey which 
was obtained from paneer prepared few days back. After 
complete coagulation the coagulated material is poured into a 
cloth and hung to remove the liquid port ion, the whey. 
When it is cooled the coaguium mats together to form a solid 
mass. If a rectangular or cylindrical mould is used instead 
of cloth bag the coaguium is obtained in the shape of the 
mould. This block of coaguium is paneer. Paneer is used 
for preparing sweets like Rasagola or preparation of dishes like 
"m utter-paneer" (green peas w ith  paneer).

K hoa

Khoa is concentrated product from milk. Milk is 
concentrated by heating in open shallow vessels. Milk has to 
be continuously stirred during evaporation. When it becomes 
semisolid in consistancy it is removed from the fire and 
allow ed to cool. This product is used in the preparation of 
sweets like dooth peda and gulab jaman.
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LABORATORY TESTS ON MILK

1 E s t im a t io n  o f  s p e c if ic  g ra v i ty

The usual specific gravity of milk varies around 1.030. 
The variation is due to the variation in the solid contents of 
milk. As the specific gravity of fat is 0.96, the specific gravity 
of milk reduces as the fat content of milk increases. This 
happens in the afternoon milking where the fat content w il l  
be more than that of morning milk. Solids not fat (SNF) 
contents do not vary much in individual animals but it varies 
in different breeds. Addition of water to milk reduces the 
total solid contents of milk. As such the specific gravity is 
also reduced. So reduction in specific gravity is usually taken 
as an indication of adulteration of milk w ith water. As the 
specific gravity is normally slightly variable this test cannot 
be taken as a sure test to detect and adulteration w ith  water.

The specific gravity is determined using a lactometer 
"Zeal type" lactometer which are calibrated at 29l C 
is used in our country. This has marking from 0 to 40 
or 10 to 40. The lactometer is allowed to float freely in a 
quantity of milk usually taken in a cylinder and the reading of 
the meniscus of milk is taken. The reading corresponds to 
the second and third decimals of the specific gravity. For 
example if the reading is 32, the specific gravity is 1.032. The 
specific gravity is also given by Lactometer reading -j

"1000

2. E s tim a tio n  o f fa t  in m ilk

The fat content of milk is usually estimated by Gerber's 
method. Special Gerber's butyrometer tubes are used for this. 
It has graduation from 0  to 1 0  on the stem which directly 
corresponds to the percentage of fat of milk when the test is 
done.

The test is done as follows: Keeping the butyrometer
tubes in a stand add 1 0  ml of gerbers sulphuric acid (sp. gr. 
1.82-1.84). Then add 11 m l of well mixed sample of m ilk from
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a pipette through the sides of the t u o — - ^ e m * ' . '
a separate layer on the acid w i th o u t  mix ing- ■ 
of Amyl alcohol. Close the tube w i th  a rubber stopper ana r 
thoroughly till no white particles of mi lk are seen, 
hold it w ith the mouth downwards and s~e L e evui o. ti.s , _ .. 
in the stem. If the level is low keep it again in the stand, Cp9- 
the cork and pour sufficient dilute acid to bring the levs 
nearer to the graduation of 10. Close the tube t igh t ly  dn(i 
centrifuge. After centrifugation ta k e o u t the^ tube hold ing the 
mouth downward and read the fat column. If the fat column 
is w ith  in the graduation, reading of the top meniscus minus 
the reading of the bottom of the fat column w il i  give the per_ 
centage of fat in the milk.

3. E s t im a t io n  o f  so l id s  n o t fa t

The solids not fat (SNF) can be determined by a formula. 
Even though this value w il l  not be very accurate it w il l be 
sufficient for ordinary purposes. There are different formulae. 
The one accepted by the M ilk Marketing Board of Keraia js 

LR
SNF =  —^— F 0.2 F +  0.5 Where LR is lactometer reading 

and F =  fat percentage.

4. D e te rm in a tio n  o f to ta l so lids

The total solids can be determined by evaporating and 
drying a small weighed quantity of miik. The weight after 
drying is expressed as a percentage of the original weight 
of sample. This is an accurate method.

The total solids can be calculated by a formula also, 
when lactometer reading and fat percentage are available.

LR
Total solids 1.2 F - f  0 . 5

P ric ing  o f  m ilk.

Usually the miik is priced on the basis of the volume. 
But in organised dairies the milk is being priced on the basis 
of the total solids contained in the quantity of milk supplied. 
In other words the price is based on the quality. The fat and 
SNF is tested and based on this the value per litre of milk is
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c a lc u la te d .  U s u a l ly  char ts  s h o w in g  the pr ice to be g i v e n  for 

d if fe re n t l e v e l s  or fat and S N F  w i l l  be prepared anti w i l t  be 
ava ilab le  at the c o l l e c t i o n  centre.

Th is  sys te m  is use fu l  in a v o id in g  ad alteration of m ilk  

with w a te r because  w h e n  wa t e r  is added the total so l ids  gt 
m ilk is reduced a n d  the  p r ice  a lso w il l  be c o r r e s p o n d in g ly  less.  

This m e thod  is c a l le d  q u a l i t y  p r ic in g  or t w o  axis pr i c i ng  of 
milk.

Pr ac t i ca l  exerc i ses

Est imat ion  o f  fat, specif ic  grav i t y  and  ca l c u l a t i o n  o f  S N F  
b y  fo rm u la . Determ inat ion o f  ac i d i t y  o f  mi lk.  D e m o n 
s tra t ion  o f  preparat ion of: dahi ,  but t er ,  gh e e ,  c h e e s e ,  
ice cream,  p aneer and khoa.



CHAPTER-IX

m i Fd\l jes

The diseases may be caused by various agents l ike 
bacteria, rickettsia, viruses, fungi, protozoa, helm inths or ar
thropod insects. These are diseases caused by malnutr i t ion 
as well as metabolic disorders. The control measures are 
varied depending upon the causes. Some diseases are pre
ventable by suitable vaccinations, while  such types of pro
phylaxis is not available for some others.

Animal diseases causes heavy economic losses to the 
farmer either due to death of the animal or due to reduced 
productivity of the animal. There are certain diseases w h ich  
are transmitted among animals as well as from animals to 
man, which are called zoonoses or zoonotic diseases. Rabies 
may be considered as the most serious zoonotic  disease as 
there is no effective treatment for this once the symptoms are 
manifested. Other important zoonotic diseases are tuber
culosis, Brucellosis, Anthrax and some parasitic infestations. 
Some of the parasites have to live in one or tw o  animals be- 
fore they can infest man. In those cases such anirnais are 
called intermediate hosts and man is the final host In some

in" i ^ h°s t  and animals ate the

a n d  t a k e  '  ^  ^  ° f  * h i S  d a n g e r  t 0  h u m a n  h e a l t h
nd take necessary precautions to check the spread of the

t0 man' tde an'mals w i l l  become a source

and v i ^ ~ e n l n ; C r 9 ar S a re th e  baCtSria 
skin, respiratory tract, alimentary c a n T e t c ^ T *  ' T ™  ' ' '<S' 
the body they try to m ultip ly  in the body tissuesnce ^  £ » '
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tries to dosiroy t „e  disease producing agents th rough the 
defense system of f oe  body. lt consisls ;he „ , hitB
corpuscles and ,he antibody system. The w h i ts  corpuscles
toes to destroy the disease agents by engulfing them and
killing. l -  Olitioooies reacts with the disease agents and try 
, 0  destroy tnein. This reaction is -specif ic", in the sense that 
the antibody of a particular disease reacts only with the caus
ative agent or that disease. In this orocess if the defensive 
system of the body fails, then the disease ensues.
P reven tion  o f  diseases

Quarantining: This refers to a procedure of Keeping the
animals which ere imported to a new area at the point of entry 
itself, in an isolated place for a prescribed period of time. 
This is to keep the animals under observation and to allow time 
for any iatent infection to develop into disease condition.
If aftei the quarantining period the animal has not shown any 
disease it is allowed entry into the area. In India we do not 
have definite rules of quarantining for imported animals- 
Many countries which have controlled many of the animal 
diseases have formed definite rules for quarantining. So that 
further introduction of diseases are prevented.

V a cc in a tio n
This is a method of protecting the animals against certain 

diseases. Vaccination causes the production of antibodies in 
the animal body against the disease. Vaccines are prepared 
by suitably treating the disease producing organisms. Here 
the vaccine acts as an antigen— an agent which causes pro
duction of antibodies. Vaccines have been developed for many 
of the animal diseases like Black quarter, Teatanus, Rinderpest, 
Brucellosis and Foot and mouth disease.

Vaccine is only one of the many biological products 
intended for protection of animals. Others are antiserums, 
antitoxins, etc.
T rea tm en t

The treatment of a disease is done by administering 
drugs which may be chemicals, antibiotics (penic illin , strepto
mycin, etc.). The choice of the drug depends on the effecti
veness by which it removes the causes, if the cause is
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o w rw , b§hiiVt0 Uf of tfe© 3 - •• .3 ha-f <<.• Ex; y cpu i; i i j  Some; 
o f the disgasgs m ight hyy© psvppfe fey tfvs tssksn iike pum 
OGB fm f poisoning or di©rrh@@3 £jys@d b\ fc^sh supply of 
straw. Inadvertent drenching ©f by quacks may
produce pngumonia due to the Ifcjtfjd entering the respiratory 

After the hiflory Ss collected e preliminary ©xcmtmitim-
^  t o  fol@ t k n  -̂1 . .v ,a » if A » * A t iA r \  r h h ,  . . . mi1 his w it
•— , ***& mmmy ;js coiiecx&g 3 f i r e i im u w y  examu

to bg mad© baf#d on the external i f©atati@n. t his
bo fo llowed fey a systematic examination o f  the animal. This 
involves m&m'matfan of d ifferent systems of the body like 
tnspjrafpr-yy circulatory etc..

m a s t it is

This is an inflammation of the udder w h ich usually occurs 
m eavy m ilking cows due to infection o f the udder w ith

conrHfi0r9anif T '  lnfection d u a lly  occurs due to insanitary 
from n th ^  , cattle sbed, or due to  spreading o f in fection 
mav ® ^ e r.,nfected cows through the hands of the milker. This 
may occur m any one quarter or in more than one quarters.

The disease may develop in acute or chronic form in 
acute case the symptoms develop fast t k 6 ^
w ill be swollen and warm Th^ skin 1 *  \ I  qUmm  
milk is reduced in the bTginnmg a„d J T  'eddiSh' Th*
The animal w ill evince pain durinq m i i k i n n f T  8 m" k ' 
milk w ill get yellowish and than bloodtinaad Th 518888 
milk obtained from the affected quarter w»l he 8mCUnt ° f 
serious cases the animal develops fever The Sm811' ln 
sometime develop overnight or it may take 2-3 dew. SVmP,° mS

i» « « : T r . v . " d. r , r  £ * • = r“ v ™  • »
1 i8CWt0rY tissue would £&&&



I n  s u c h  cases even after curing the disease, amount of m ilk  
obtained w i l l  be less than that before the disease. If all fou r 
quarters are affected simultaneously the animal may go dry 
even after treatment.

Control of mastitis depends on sanitary precautions and 
early detection of affected cases. Small w h ite  c iots of m ilk  
which may appear before the swelling is evidenced can be 
detected by a 'strip cup'. This is a w ide mouthed cup w ith  a 
black platform. A black cloth tied over a cup also be used. 
M ilk from the suspected quarters may be milked d irec tly  over 
the black surface to find out the presence of c iots. A no the r 
method of testing for mastitis is by using special test papers, 
which are f i l te r  paper strips impregnated w ith  ind icators like 
bromthymol blue. As mastitis milk is s ligh tly  a lkaline in 
reaction, when a drop of milk is poured over the paper the 
colour changes to dark green. Many other tests are in vogue to 
detect mastitis su ff ic ien tly  early.

Treatment of mastitis is done by antibiotics. Special 
preparations of antibiotics for infusion into the teats are avail
able. The effectiveness depends upon the type of organisms 
and the stage of development of the disease. Before infusion 
of the medicine the udder is completely milked out. The m ed i
cine after introduction into the udder is allowed to spread 
properly by massaging the udder.

MILK FEVER

Milk fever is a deficiency disease involving calcium of 
blood in high yielding dairy cows. Usually it occurs in cattle 
which have recently calved—often in the first few days after
calving. It is characterised by partial paralysis of limbs and
partial or complete loss of consciousness. The animal is not 
able to rise and lies down with head bent over the body.
The posture of lying is characteristic.

The condition is produced by lowering the blood calcium 
level because of high drainage for production of milk. There is 
aiso decrease in the phosphates of milk. As the parathyroid 
gland is closely associated with calcium metabolism it has
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been postulated that the basic cause 01 0?e 1 
the d is function  of the parathyroid S*an '

 ̂ i Uw the sympion. 
The disease can easily be diagnosca ^  not _h3  w

The name m ilk  fever is a misnome. tn ''_ ^ 8 sometimes
rise of b o d y  temperature. The temperature 1 t!-,e ceriisr
subnormal. The owner may not notice o r r e r y  re juc t 3n-
stages of the disease. The animal m^y -  ;nc |ude excitm ent 
to  move. The f irs t symptom may sometime ^  t h 8  an i -
and spasm of hindlegs. Afterwards pa,a y ^ - ^  the he:;;Q,
mal lies down. The animal becomes u n c i .  pulse may
w i l l  be bent and placed over the side o . e ^  sometime
be fast and breathing heavy. After y ing jm a( stretches
the stomach becomes f i l led  w ith  gas an

its legs. , ^ • +r3

The usual treatment is to give ca lc ium

venously. Preparations o f ca lc ium  g lu £ ° 'T ®  w ith  suitable 
other add it ions are available. It nas .o be g ^
precautions. I n  most of the cases the -re .uh  is -
in few  minutes the an im al show s recovery and

legs.
KETOSIS

Ketosis in cattle  is a cond it ion  occuring  due ^  e ~̂
bo iic  disorder. There w ii!  be an inbalance.between t e num  
tive  intake and nutrit ive  requirement fo r the b o d V- 8 

co n d it io n  usually occurs in high producing  dairy catt le . here 
w i l l  be lo w  b lood  glucose level and dep le tion  o f  g ycogen 
reserves, o f the liver. A s a  result prote in is m ob il ise d  from 
the body to  be converted into glucose in the liver. S tored fa t of 
the body is aiso mobilised. Production of Ketone bodies is 
increased and it appears in the b lood and urine. Body w e ig h t 
rap id ly  reduces and m ilk  p roduction  is lowered.

The animal shows decreased appetite and b lo o d  glucose 
level goes down. M i lk  y ie ld  suddenly decreases. The urine 
has g o t peculiar smell, s im ila r  to  tha t o f ammonia.

Treatment consists o f intravenous in jec t ion  o f g lucose oi 
fructose. P rop ion ic  acid can aiso be g iven as sod ium  p ropr io - 
nate. G lycero l or p ropy lene g lyco l is sa tis fac tory  w hen  given

orally .
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To prevent the condit ion in cows ~mpo; -
taken in the feeding. Suff ic ient good n u t r i s n i - ^ ^  VVhsr 
a v a i l a b l e  just before calving and "Iso during lactauen. ^  '
the m ilk -yield goes down suddenly w i th  out any \n0"^  
Qf 0ther diseases ketosis has to be s u s p e c t e d .  11 

diagnosed by checking the urine for ketone boaii f i S .

nap idly -
j t  is the f irst

ANTHRAX

It is an acute and febrile disease having 
course. It is the oldest disease known in cattle.  ̂  ̂ ^
disease of animals whose causative agent was^ l0
a m i c r o  organism. It is the first disease against w nw  t 

teria! vaccine was found to be effective.
Anthrax is caused by a bacteria. Bacil lus 0 nth«^J»- , ‘ ^  

are highly virulent organisms and affects almost a “ ™ '.a 
including man. When they gam entry to t i e  > 
multip ly rapidly, invade the blood stream to product©® r P 
fatal blood infection. When the organisms are expos^ o ‘ 
they form into spores by developing a haid covering o 
the ceil. The spore is highly resistant and remain viao e! 
many years in soil, water etc. Cattle usually ge, the d o . -  
by grazing in contaminated pasture.

Svmptoms depends on the seventy of the disease, \/er^ 
severe, (acute) cases occur at the beginning of a u r e a t e -  J  
such cases the onset is sudden/there w i l l  be staggering, 
breathing d iff icu lty , trembling, collapse, convulsive movement 
and death. Death m a y  occur before the symptoms are not ced. 
I n  less severe cases which is the common occurrencer h re 
w il l  be rise of body temperature respiratory and cardiac 
distress and f in a l ly  convulsions and death. During me course
o f the disease there w i l l  be high rise of temperature R u m ,
nation ceases, m ilk  secretion is reduced and pregnant animals 
may abort. The disease may last for 3-4 days.

In animals died of anthrax there w il l  be usually an 
oozinq of blood from the nostrils and anus, rapid decomposition 
and marked bloating of the stomach. The blood fails to clot 
rapidly and w il l  be darker than normal. The stiffening er 
muscles after death (rigor mortis) is absent or incomplete.
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3 j'0 

CS.
on

. by hand ling  diseased om,lVl,.;
Many may get the d in fec ted animals,

nr r a r r a w s  and handling ninesor carcasses an c | jm ca , s y m p t o m s ^
D i a g n o s i s  is based °  shoU,d be suspected yVx3n

laboratory examination. (oca| jsed area. When anthrax ,s 
animals die suddenly m a ^ ^ postmortem  examination
suspected it is not advisa e va , 0f skin may result jn
because opening the body or r _
spreading of the d i s e a s e  to the op

x showing advancod symptoms
f Treat7n mild caseT treatment may be done by antibiotics 

of no use. In mild immediate protecti
Anti anthrax serum may be used to g
to the animals in the face of an ou

Annual vaccination of livestock may be done in places 
where out break of disease usually occurs. Vacc.n8t.on of all 
animals around an exposed area w ill reduce losses and help 
control out break. F o r  comprehensive control programme the 
following Steps may be recommended. (1 «tnct qu.raa tm.ng 
of infected premises and preventing animal movement into and 
out of the infected area. (2) prompt disposal of dead animals 
by cremation or deep burial (3) destruction of contaminated 
materials like bedding manure etc. (4) isolation of sick 
animals and immediate treatment with anti anthrax serum and 
antibiotics (5) vaccination of apparently healthy but exposed 
animals. (6) cleaning and disinfection of contaminated stall 
and changing the contaminated pastures.

BLACK QUARTER

It is also called black leg. (the th ig h  region of cattle is 
called quarter) It affects usually young ca ttle  and sometimes 
sheep. It is a rapid ly fatal in fe c tio u s  disease caused by a 
bacteria, C lostrid ium  chauvoei. It is an aerobic bacteria which 
grow  on ly  in the absence o f oxygen. So bacteria entering the 
animal body through m inute punctured w o u n d  w h ich  exclude 
air get a favourable environm ent to  g ro w . The in fection usu
ally enters through food, w a te r and so il contam inated with 
Black quarter organisms.

The disease is characterised by high fever. (105- 1 07UC) 
and formation of gasseous swellings under the skin, especial
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on the h ind  q u a r t e r r o r  s h o u ld e rs  S w e l l i n g  

become co ld  and painless. There w i l l
t h a t  of air bubbles inside the swel mg^ ^ ^  ^

appetite, it w i l l  not r u m i n a t e  and its b ^  wegk M ost
As the disease progresses the smmal w  >. ^  

o f - the affected animals may die in i -  - ! 
symptons are shown.

Diagnosis is based o n  symptoms, p o s t m o r t exaJ"h'e 
nation and examination o f  specimens in the a ° r. mUscles 
swelling on the leg w i l l  c o n t a i n  dark red f lu id . ^
underneath w i l l  be blackish in colour and hence 
black quarter.

Treatment in early stages is done by antib iotics, Peni 
c il ine  os well as broad spectrum antib iotics like t e r r a r n y c . a n d  
aureomycin are good. In advanced cases treatinen 

no avail.
Animals can be protected by suitable v a c c in a t io n

Vaccine produce i m m u n i t y  i n  1 0 - 1  2  d a y s  and lasts for abor

an year.
Recognised contro l measures when an outbreak occurs 

are as fo llow s : Animals w h ich  are showing symptoms should
be isolated and treatment done for those show ing ear y symp 
toms. Apparently healthy but exposed animals shou l^  
vaccinated and if possible removed to another place. D 
animals should be promptly disposed of by burning or burrie 
deep land covered with quick lime, contaminated bedding, 
manure etc. should be burned off. Contaminated floor should 
be properly disinfected. When a suspected case is noted it 
should be reported to the veterinarian.

RINDERPEST

This is' also known as cattle plague. It is a rapidiy 
•atal disease affecting large number of animals and caused 
3y a virus. It affects mainly cattle and other cloven footed 
animals, as buffaloes, g o a t ,  sheep, pigs and w i ld  ruminants, 
fhe rinderpest virus lives in the WBC of affected animals.
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«

■nay r-1 rs

'fee" sc
fho virus is excreted through the saliva cn 
the nose and eyes and the urine and faeces of 
Outside the body the virus is rapidly desuO/eo b\ o„., .
and disinfectants. Cold preserves the virus.

The disease spreads through air, contaminated ucensiu 
attendants etc. It may be introduced into a herd by 
addition of infected animals or animals in the incubation sw g~ 
of disease. Incubation period is 3-7 day.= . Ti.e symp.-.oms 
9 , 8  high fever, difficulty in breathing (dyspnoea) corgestsd 
conjunctiva, lachrymation. dry muzzle, arching of tne baci<; 
end loss of appetite. At the beginning there w il l  be consti
pation but later diarrhoea with foul smell and sometimes blood. 
There w il l  be ulcers in the mouth and gum. Similar ulcers 
w il l  bo found in the intestinal mucosa also during post 
mortem. The animal may die in 7-10 days from the onset 0f 
symptoms.

Common control measures: As there are chances of 
spreading the disease through common grazing grounds and at 
cattle shows, sufficient precautions are to be taken. The affected 
animals are to be segregated. Newly added animals are to 
be quarantined, for 10-14 days. Proper vaccination of animals 
by Rinderpest vaccine is to be done. This is especially done 
around an area where a disease outbreak is noticed.

FOOT AND MOUTH

It is a disease caused by a virus called foot and mouth 
disease virus. Indian cattle have some amount of natural 
resistance to this disease. They rarely get the disease, even 
when they are affected, it passes off w ithout much lesions’ 
Imported cattle as well as crossbred cattle are more susce
ptible.

The symptoms produced are high fever and blisters or 
vesicles in the mouth and feet. Because of the ' vesicles on 
the mouth there w il l  be saliva dripping from the mouth, and 
the animal w ill refuse to take feed. The vesicles on the feet 
w il l  make the animal to limp. The vesicles break with in a 
day or two and the wound may heal w ith  in few days, but 
extraneous organisms may en te r  the wound'and cause com
plication. This is more so in the feet.
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The death rate is very low in the grown up animals but 
more in young calves. As a result of the disease pregnant 
cows may abort or develop mastitis, or become sterile. Most 
of the males severely affected with the disease may become 
sterile.

Treatment of the disease is not effective as the virus 
is not distroyed by the usual drugs available. The symptoms 
can be reduced by suitable treatment. Hoofs may be painted 
w ith carbolic acid. Boric acid mixed with glycerin may be 
applied on the mouth. Antibiotics may be given to reduce 
any secondary infection.

The disease can be controlled by proper vaccination. 
The immunity lasts for about 6  months' As the out breaks in 
Kerala usually occurs during the start of summer months the 
vaccination may be done by December and repeated every 
year.

Eradication of the disease can be clone by restricting the 
movement of animals, vaccination, quarantining, isolation or 
slaughter of the diseased arid disinfection. Many western 
countries have eradicated the disease resulting in economy.

BRUCELLOSIS

Tins is a bacteria! disease mainly affecting cattle goats 
and swine. Man may contact the disease by mingling with 
affected animals. The disease is caused by organisms of the 
Genus Brucella. Cattle are mainly affected by B. abortus and 
man and goats are affected by B. melitensis. Human disease 
is called malta fever which is characterised by intermitant fever 
which is not susceptible to common drugs for fever.

Brucellosis in cattle is also known as bangs'disease or 
infectious abortion. It is characterised by abortion in pregnant 
cows usually in the later half of pregnancy. Sometimes calves 
may be* born weak, placenta may be retained and vaginal 
discharge? may be present. This may be followed by temporary 
or permanent infertility. Affected bulls may not show appre
ciable symptoms. One or both testicles may be enlarged and 
the bull may become infertile.
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it+oH'from another diseaseThe disease is usually transmit |n fec tion  m c.
animal or f r o m  contaminated enviro Bruceli

probably takes place through the a’ cus membrane o:
may enter the body through the s ^  (he tjme |aps| ^
the body. The incubation period ^  ^  ^
between the entry of theorgani ^ ^
lopment of symptoms, may vary Tr

„ „ ori rpliablv by suitable tests 
The disease can be '®gn basic princip le involved

using t h e  b l o o d  serum o r  milk . T h e  ^  ^  {heir b|Qod
in the test is that the mfecdecan bacterja When
serum some amount of antibodies ag
this serum is mixed w ith  a suspension of rucei a is, 1- m- 
(the antigen) agglutination or clumping occurs. ~ esi is
done w i t h  d i l u t e d  s e r u m  to check the concentration o c,n i
bodies. If agglutination occurs in dilutions o more an 
1 : 1 0 0  it is considered as positive for the disease. In milk 
ring test, the coloured antigens are mixed w ith  the mi <. In 
positive cases coloured ring appears as a result of aggluti
nation.

Treatment of affected cattle is not very successful. 
Antibiotics are the drugs of choice. The disease can be pre
vented by calfhood vaccination. Control of the disease can 
be done by doing diagnostic tests in problem herds followed 
by isolating and treating the positive reactors.

TUBERCULOSIS

It was Robert Koch in 1882 who had discovered that 
tuberculosis is caused by a bacteria-Micobacterium tubercu
losis. He had proved that the disease is specific one caused 
by a specific organism and also it is infectious. In 1890 he 
had developed a test to detect the presence of the disease. 
He produced a sterile liquid containing the growth products of 
tubercle bacilli which was called tuberculin. This injected 
into the skin causes specific reaction rn diseased individuals. 
With tuberculin test the tuberculosis can be detected even 
before any of the symptoms starts showing. Robert Koch 
was awarded Nobel Prize for this discovery.



The tubercle bacilli enter the body usually through food. 
Sometimes they are directly breathed igto the lungs. The 
diseased animal may contaminate the drinking water and 
vessels. The excreta, like faeces, urine, sputum etc. of the 

jff diseased animal may contain the bacteria.

The organism may settle in different parts of the body 
and produce disease. It may be in the lymph node/ lungs, 
skin, bone, brain etc. In animals the lungs is most commonly 
affected. In cows the udder may get affected and the bacte
ria may get excreted in the milk.

When tubercle bacteria get lodged in a part of the body 
the bodys protection machanism tries to kill them-by the 
swallow ing action of the white blood cells. More and more 
cells concentrate on the site. The bacilli have a waxy coating 
which resists the distruction. Other cells also congregate on 
the area and form a protective wall to arrest the spreading of 
the bacilli. Thus a small tubercle, a small nodule is formed 
If the protective wall is sufficiently strong the nodule rem
ains stationary, calcium salts get deposited and it forms into 
a gritty  mass. If the nodule is small it may get absorbed, 
later,

When the tubercle is not properly covered it enlarges 
on the outside and slowly spreads. Bacilli may escape from 
the tubercle and spread to other places resulting in fresh 
tubercles. The tubercle in lungs may break open into the 
w ind tubes and the bacilli may come out in the sputum during 
coughing.

The number and size of the tubercle vary in different 
animals depending on the resistance offered by the ind iv idual. 
Usually the tubercle remains in the body walled off from 
surroundings but when the body resistance is lowered by poor 
nutrition or general weakness, it flares up and spreads to 
other parts. Usually once the bacilli get a foot hold in the 
body it s lowly spreads.

Usually the human type of bacilli causes the disease in 
man. Bovine type also may cause the disease in man. Man

101



f i- ' - i c . ' i Sv:  S :;:"!i lai is very resistant to avian i'/Pe ° ‘ u , ;.jj ;h,0M y; j s ‘S.
more susceptible to bourne type r pas-eunsa-1O1'
from affected cows when used^wnn ^
or boi l ing can cause the disease ^

j ,-tn t'-’e sensitisdi.cn 01 _ *
Diagnosis is based on ducts fo rmed during

reaction o f  the animal s body a u -  ‘ T tsst ;s called the 
the growth of the i n f e c t i v e  by growing the
tuberculin test, T u b e r c u l i n  i s . p . ^  by stsam, and
bacilli in liquid m ed ia jJ ienU  ng C|h/C6 r jn3 is added,
filtering off the bacilli. 10 t!?ls it is i n j e c t e d  into the
This product is col led the tubercu ■ ^ , an jma|s a marked
skin on the side of the neCK. n ^  w jth jn  24-72 hours
swelling occurs on the site 0  1 " ds tu berculin.
which is due to the body's reaction towards

Treatment of diseased animals ^  affeCted
Control of the disease is based  ̂ ,jie herd
animal by tuberculin test and rsm?^‘ aViTmal Droducts l ike 
From the public health P01 ̂ ^ ^ p t i o n  if it is pro
milk and meat w ill become sa ijnuid if heated to a

r . « — c ° « » »

j 0 FINt  S DISEASE

This is also known as paratuberoulosis. i t is Pr° ^ “ L' by microbacter ium p a ra tu b e rc u lo s ^  and J
r ’T o  '  u r t h Z  appearance and a rough coat. The body

6 ill he normal The animal looses condition and
temperature w i l l  be normal, 
becomes extremely thin.

The causative organism is excreted w ith  faeces and w il l  
remain alive for long period. This w il l  cause spread of dree- 

ase to other animals.

Diagnosis of  the disease can be made by f ind ing  out
,he causative bacteria in stained preparation made rom smalt 
t neC , _____ ...hrrrne nicked from the intestinal w a l l s . i t
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can be diagnosed by John in test-a skin test u-sha tnc q ;s w .o - 
stio r e a g e n t  Johnjn. This is injected into the skin o r  the s:oe cn
the neck, in infected animals there w i l l  be an increase c< 

.'more than 3 mm at the site of in jection after 48 hours.

Treatment of the disease is not. successful. The control 
is based on isolating the diseased animals. A i l  animals m a  
suspected herd should be tested by Johnin to f ind  out the 
extend of the disease.

INFERTILITY

In fe rt i l i ty  is a condition where there is d if f ic u lty  m 
getting the animal pregnant. I t  is a partial c o n d i t i o n  a n d  in 
extreme cases it becomes a case of sterility. Usually it is a 
cond it ion  which is described in the cow. But theorit ica lly  
in fe rt i l t iy  may exist in the bulls also. In cows in fe rt i l i ty  m aybe 
due to anatomical defects or physiological abnormalities like 
fa ilure o f ovulations, delayed ovulation, abnormal ovum  
obstruction of the oviduct, Hormone inbaiance, and nutr it iona l 
disturbances. Many diseases cause in fertil ity . The animal has 
to be examined to f ind  out the cause of in fe rt i l i ty .  And 
necessary treatment has to be done. A cow  has to be inspected  
to be infertile  when the cow  does not conceive even after three 
or four inseminations. In such cases the animal has to  be 
examined c l in ica l ly  and necessary treatment adopted.

Some of the specific disease may cause in fe r t i l i ty  in 
catjle . These may be classified as venereal diseases and other 
bacterial or viru! diseases. The venereal diseases are w id e 
spread in nature and are transmitted through service or insemi
nation. Examples are Brucellosis, Vibriosis, T richom onias is  
etc. These diseases can be elim inated by proper trea tm ent 
and con tro l measures.

As the reproduction i§ a complex phenomena associat- 
ing many hormones in the body anyJnBalaraee of the hormones 
involved may lead to in fe rt i l i ty .  The im portant horm ones 
related to reproduction are fo ll icu la r! s t im u la ting  hormone 
(PSH) Lutin is ing  hormone (LH ), and pro iac tin  secreted from
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the anterior pituitary, oxytocin secreted h-om 
P-’tuitary and oestrogen, progesterone and a rcdcgs '  
the gonades. In the body funct ion  the levels c:; .
as well as the proportion between them is hnwc , ? - 
of this conditions which occur due to the - '
hormone levels are as foliowes:-

Anoestrus:- The development of ovaries are hot orw-..
The fo llic le  stimulating hormone is inadequate and the
does not develop. The oestrogen w h ich  is to  be p. ^s . ?
from the graffian fo llic les is not produced and so 
symptoms are not shown. c'shus

P ractica l exercises

Dressing of wounds,

□
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