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Preface

Many among us may not know that animal productivity and animal welfare are closely related. Protecting 
animal welfare involves meeting the most basic animal needs, ensuring good feeding, good housing, good 
healthcare and good behaviour and consequently good animal productivity. However, high productivity is no 
guarantee of good welfare. On the contrary, striving to attain very high levels of productivity (up to the 
maximum genetic potential), which at times may also not be prudent economically, puts physiological stress 
on the animal with resultant impaired health, reproduction and longevity. Similarly, including grains 
(concentrated feed) in high proportions in the diet of cows may put them under metabolic stress, which in the 
long run may result in health disorders. We also know that cows and buffaloes are herd animals. Keeping 
them individually tethered may result in development of many aberrant behaviours and thus poor welfare. 
Many among us also fail to consider the condition of feet and legs of cows living permanently on bare 
concrete floors, or the pain of an animal being castrated or dehorned without anaesthesia. With the 
increasing concern raised by both governments and animal welfare organisations in many countries, the onus 
has been put on those making intensive and rigorous use of animals for economic benefits to treat their 
animals humanely, so that at least their most basic needs are met.  

It is with this background that we have compiled information from books by Indian authors and other 
publications to outline good practices for humane management of dairy animals in India. For each topic, 
minimum standards are set for particular activities (such as clean milk production) and then good practices are 
delineated for achieving those standards. 

The authors express their sincere thanks to the Director of the National Dairy Research Institute(NDRI)Karnal, 
Dr A.K. Srivasatva, for allowing them to collaborate with World Animal Protection and for encouragement in 
producing this Code of Practices. We express our gratitude to Professor N.S.R. Sastry, who has been involved 
from the planning stage, advised us on many issues and chaired the stakeholder consultation meeting. We 
are indebted to the Livestock Production Management (LPM) experts, dairy farmers and representatives of 
NGOs and government agencies who participated in the stakeholder meeting; their valuable suggestions 
have been fully taken into account. We express sincere thanks to Dr P.K. Dogra (Professor and Head, 
Department of LPM, College of Veterinary and Animal Sciences), H.P.K.V. Palampur, DrT.K.Walli (Professor 
and Head (retd), Dairy Cattle Nutrition Division), Dr. A.L. Saini ( GADVASU) and Dr Manjunath Patel (Senior 
LPM Scientist, IVRI, Izatnagar) for reviewing chapters of the manuscript and furnishing supplementary 
information.   

The authors wish to record the contribution of Dr Robin Gregory (Asia-Pacific Programme Director, Humane 
and Sustainable Agriculture, World Animal Protection) and Dr Michael Appleby (Chief Scientific Adviser, 
World Animal Protection)in reviewing the manuscript and bringing it into conformity with other relevant codes. 
We also acknowledge with thanks the confidence reposed in us for undertaking this task by World Animal 
Protection and their India representatives.

We hope and believe that the good practices suggested in this publication, the first of its kind in India, will 
find widespread acceptance and adoption amongst dairy farmers, Government farms and gaushalas, and 
will go a long way to improve the productivity, health and welfare of the animals.  The publication will also be 
of great use to extension workers, veterinary and animal husbandry officers, farm managers and both 
undergraduate and graduate students. 

Authors:
M.L.Kamboj | Shiv Prasad |  P.S.Oberoi | A.Manimaran | S.S.Lathwal | Khushboo Gupta
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1. Introduction

India has made huge progress in enhancing milk production in recent decades with an all-time high of 130 
million tonnes in 2013. The rising population and increasing demand for milk and milk products, however, has 
led to calls for continued growth of milk production. Dairy farming in India is characterised by a huge 
population of low producing cows and buffaloes maintained by a large number of farmers kept under 
traditional smallholder extensive/semi-intensive production systems along with crop farming. This smallholder 
production, although it contributes hugely to farmers' economy and security, has problems such as under 
nutrition, malnutrition, inadequate shelter and poor availability of breeding and healthcare facilities, with 
impaired productivity, health, welfare and sustainability resulting.  The economic viability of this system is 
increasingly suspect, due to limited scope for adoption of the technological advances applied by large scale 
producers. Indian dairy farming is therefore witnessing a gradual transformation to more commercial 
production systems. 

Commercial dairy farming with intensive management and confined conditions aims at high input-high output, 
use of high-producing breeds of cows and buffaloes, and use of modern production technology. However, 
high-producing animals in intensive systems are put under stress and suffer from health and welfare problems 
such as impaired reproduction, diseases such as mastitis, lameness, calf morbidity and mortality, and 
abnormal behaviours.  

According to the World Organization for Animal Health (OIE), animal welfare means how an animal is 
coping with the condition in which it lives. An animal is in good state of welfare if it is healthy, comfortable, 
and well nourished, safe, able to express innate behaviour, and not suffering from unpleasant states such as 
pain, fear and distress. From a practical perspective, the basic welfare needs of all farmed animals are 
encapsulated by the internationally recognised 'Five Freedoms': 

Poor animal welfare can be identified in many ways. Knowledge of these indicators helps farmers, 
veterinarians and others concerned, to identify welfare problems as early as possible and to take remedial 
action. Sejianet al (2008) outlined the following types of indicators.

1. Behavioural: Bar biting, tongue rolling, eye rolling, weaving, tail biting, cross-sucking in calves etc. 
2. Physical: injury, abscess formation, swelling of joints, hair loss etc.
3. Physiological: increased cortisol, reduced feed intake, immune suppression, altered adrenal  activity etc.
4. Production: Impaired growth, reduced body weight, impaired reproduction, reduced milk production etc.

In the following chapters, the good practices outlined will help assure the five freedoms for animals and meet 
their basic needs. Widespread implementation of these practices will improve the productivity, health and 
welfare of the animals and therefore ensure profitable dairy farming on a sustained basis both under 
commercial farming conditions and in traditional smallholdings.  

 

Freedom from hunger and thirst � by ready access to fresh water and a diet to maintain full health and 
vigour
Freedom to express normal behaviour � by providing sufficient space, proper facilities and company of the 
animal's own kind
Freedom from fear and distress � by ensuring conditions and treatment which avoid mental suffering
Freedom from pain, injury or disease � by prevention or rapid diagnosis and treatment of diseases
Freedom from discomfort � by providing an appropriate environment including shelter and a comfortable 
resting area

3
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2. Breeding

2.1 Introduction
India is a rich repository of bovine and bubaline genetic resources, with 37 breeds of cattle and 13 breeds of 
buffaloes, and a population of about 200 million cattle and over 100 million buffaloes. Cows include a 
sizeable population resulting from crossing exotic dairy breeds, mainly Holstein-Friesian and Jersey, with 
indigenous cattle both of defined breeds and 'non-descript' genetics.  There is also a large population of non-
descript cattle and buffaloes, but these are mostly reared in herds of 2-3 animals by small and marginal 
farmers, and are not the main focus of this Code.

Average milk productivity is currently very low: indigenous cows yield on average 2.0 kg daily, crossbred 
cows 6.46 kg and buffaloes 3.91 kg. This is because most production systems are not intensive, but 
subsidiary to the overall land use system, where crop production dominates. Resource availability for intensive 
dairy farming is limited although of late there is an upsurge in the establishment of medium as well as large 
scale dairy farms especially in the outskirts of large cities in northern and southern India.

2.2 Minimum standards

2.3 Good practices for breeding crossbred cows
A large number of half-bred and higher crosses of animals have been produced at organised farms and 
under field conditions in different agro-climatic zones of the country. The crossbred animals are reared mainly 
under semi-intensive (stall feeding plus grazing) and intensive (stall feeding only) animal production systems. 
Accordingly, breeding policy is suggested as follows.

A. Under semi-intensive production, the exotic inheritance should be restricted to 62.5% or less(i.e. the F  1

crossbred females should be bred with the semen of genetically superior progeny-tested crossbred males 
having exotic inheritance between 50 and 75%). The breed of choice for crossbreeding is Holstein Friesian in 
the irrigated plains and Jersey in hilly terrain and coastal areas.

B. Under intensive production, higher levels of exotic inheritance between 62.5 and 75% can be sustained. 
The F  females in the field can be bred with the semen of genetically superior progeny-tested males of exotic 1

breeds with high progeny test index to produce progeny with 75% exotic inheritance. Further, males with 
exotic inheritance between 50 and 75% produced through inter-se-mating can be used to sustain the exotic 
level between 62.5 and 75%. The breed of choice is Holstein Friesian in the irrigated plains and Jersey in hilly 

Minimum standard 2.1
The breeds of cows and buffaloes selected for dairy farming must be well adjusted to 
the local agro-climatic conditions.

Minimum standard 2.2
The breeding and genetic improvement goals of the selected breeds must be 
appropriate to the physiological and behavioural needs of the animals and must not 
compromise the health and welfare of the animals.

Minimum standard 2.3
The level of exotic inheritance in the case of crossbreeding of local cows for improving 
milk production must not be more than scientifically recommended levels and must not 
compromise the health, welfare and longevity of the cows.

7
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terrain and coastal areas. The semen of exotic bulls of high transmitting ability for milk yield and milk 
constituents should be used. 

C. The crossbreeding of non-descript zebu cows with semen of exotic dairy cattle breeds will enhance milk 
production by 5 to 8 times, reducing age at first calving and shortening calving intervals in crossbred progeny.  

D. Sexed semen should be used when possible to avoid the birth of unwanted male calves.

2.4 Good practices for breeding indigenous cows
A.  Animals of indigenous dairy and dual-purpose cattle breeds can be genetically improved using high-
pedigreed and genetically proven bulls appropriate to the breeding tracts (core areas) of different zebu 
cattle breeds. For example, Gir and Kankrej for Gujarat; Rathi, Nagori and Tharparkar for Rajasthan; Hariana 
for Haryana, parts of Punjab, Western U.P. and Rajasthan; and Ongole for Andhra Pradesh may be utilised. It 
is expected that 1 to 1.5% improvement in milk production per annum will be achieved in herds at organised 
farms and 8-10% in farmers' herds. 

2.5 Good practices for breeding buffaloes
A. Selective breeding needs to be strengthened for genetic improvement in buffalo breeds, using genetically 
superior bulls at existing organised farms. It is expected that 1-1.5% improvement in milk production per annum 
will be achieved in herds at organised farms and 8-10% in farmers' herds. 

B. In certain parts of states like Gujarat, Rajasthan and Karnataka, Surti is the breed of choice. Murrah is 
generally the breed of choice in Haryana, parts of Punjab and Western U.P., while in other parts of Punjab 
Nili Ravi has a sizable population and also needs to be improved. Genetic improvement for higher milk 
production, reduced age at maturity, reduced service
period, dry period and calving interval will lead to higher economic returns. 

C. The production potential of low producing non-descript buffaloes in low to medium input production 
systems, in areas where feed resources and marketing facilities are moderately available, can also be 
increased rapidly by using sires of improved breeds like Murrah,Surti and Mehsana. Surti is recommended for 
Karnataka, Kerala, parts of Gujarat and Rajasthan;Nili Ravi for a few parts of Punjab;Murrah for Haryana, 
parts of western Uttar Pradesh and Punjab. In other parts of the country where sufficient feed resources are 
available, Murrah is recommended for grading up of non-descript buffaloes.

D. This programme is also expected to increase meat production. The grading up of non-descript buffaloes 
yielding on average 500 kg with improved buffalo bulls having genetic potential of 2000 kg or more will 
yield an average of 1250 kg in the first generation.  Thus through use of superior breeds over four to five 
generations, low producing non-descript buffaloes can be replaced with animals that are relatively high 
producing for both milk and meat.    

88
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3. Husbandry

3.1 Introduction
In this section, appropriate methods for husbandry are presented, and it is worth noting here that proper 
records help in efficient management of a farm.  Record keeping is essential for evaluating performance and 
for taking remedial actions to maximise welfare and profits: see section 8.

3.2 Calves

3.2.1 Introduction
Successful rearing of young calves is vital to the success of a dairy farming enterprise. Calves are the future 
replacement stocks for the cows and bulls. It is therefore important that they are reared economically to ensure 
early maturity. Mortality of calves (up to 1month) should be kept below 5% by proper practices including 
adequate feeding. Taking care of calves during the milk-feeding phase is possibly the most management 
intensive facet of the dairy operation, but one of the most important. Unlike management of older animals, 
where management lapses can reduce growth rates or milk production, even small mistakes with the very 
young calf can cause death. Additionally,the health of the calf, the development of its digestive tract, and 
growth and development of its body during this period influencesubsequent performance.

3.2.2 Minimum standards

See also sections 5.2.2 (Minimum standards for feeding calves) and 6.5.2 (Minimum standards for health of 
calves).

3.2.3 Good practices for new calves
A. Farmers should be vigilant with the pregnant cow one or two days before the expected date of calving. If 
it is planned to separate the calf from the mother at birth, newborn calves must be cleaned with a clean dry 
towel or clean and dry hay/straw. In addition to drying the calf, this stimulates respiration and blood 
circulation.

B. Remove mucus from the nose and mouth to assist breathing and, holding up the rear legs of the calf, let the 
head hang down to release any liquid in the lungs, mouth or nose. 

C. Cut the navel leaving two to three inches from the stalk, squeeze out the contents, dip the navel in tincture 
of iodine and tie it off using clean thread to prevent local infection. Care should be repeated until the navel 
has dried out. It is important for prevention of navel-ill, joint-ill and calf scour. 

D. Allow the cow to feed the calf with colostrum, preferably within 1 to 2 hours after birth. If the cow dies or 

Minimum standard 3.1
Calves must be housed in clean, dry conditions with bedding while with the mother and 
subsequently. If separated from the mother, they must be within sight of other animals and 
preferably housed in pairs or in small groups.

  Minimum standard 3.2
Mutilations must be kept to a minimum. Branding, tail docking and dehorning should not be 
used. If disbudding and castration are necessary, they should be done as early as 
possible, with pain relief.

11
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has insufficient colostrum, the calf should be given colostrum from other cows or artificial colostrum. The 
optimum time for absorption of antibodies through the calf's small intestine is in the first 6 to 8 hours. The 
quantity of colostrum fed to the calf should be about 10% of its body weight. It is essential that the calf 
receives enough colostrum during the first 12 to 24 hours to prevent early infection. The colostrum is high in 
nutritive value and it contains antibodies IgG and IgM from the cow's immune system which gives the calf 
passive resistance against many infections. See also section 5.2.  
E. In general, removal of the calf from the dam should occur after calving to the calf pen which should be dry 
and clean. Straw for bedding must be clean and dry and should be changed regularly. In some cases, 
farmers rearing crossbred dairy cattle leave the calf to suck milk directly from the dam during the first three to 
four days before being separated from it. This may not be possible in buffaloes and indigenous cows as the 
maternal instinct in these animals is very strong making it very disruptive to separate the calf once the dam has 
seen it. 

F. If possible calves should be housed in pairs or groups as this is important for their social development. If 
they have to be housed singly � for example for disease control � they should be in close proximity and able 
to see each other.

G. For calves separated from their mothers, feed whole milk/milk replacer twice or preferably thrice a day in 
amounts sufficient to meet the nutritional requirements.  A standard allowance is 10% of body weight up to 56 
days, 20% up to 65 days and 40% up to 75 days,  after which whole milk can be discontinued. 

H. Milk should be fed using a bottle with a nipple rather than a bucket, and the bottle should be washed and 
sanitised after every feeding. If use of a bucket is unavoidable, it should be kept in an elevated position to 
ensure closure of the oesophageal groove. Salt licks (rock salt) should be provided to discourage calves from 
engaging in cross-sucking, licking pen mates etc. 

I. Start training the calf to take concentrate and roughage after one week of age. Solid food stimulates rumen 
development. In the pen, clean water must be available at all times. 

J. Calves can be numbered using an ear-tag or tattoo. These procedures, and removal of extrateats if any, 
should be done in the first few weeks. Branding, nose ringing and tail docking should not be used.

K. Disbudding (removal of horn buds) should be avoided if possible. If it is necessary, it should preferably be 
done within a week and not later than two weeks after birth by a veterinary surgeon/trained person using a 
hot iron/electric dehorner under anaesthesia and with pain control afterwards.

L. Dehorning (removal of horns later in life after they are fully formed) is traumatic and should not be 
practiced except on veterinary advice.

M. If castration is necessary, it should preferably be done within a week and not later than two months after 
birth. Pain relief should be applied.

N. Take adequate precautionary measures to prevent navel-ill, diarrhoea (scours) and respiratory infection 
(pneumonia) in calves which are the most common causes of morbidity and mortality in calves.

O. As the calf may start nibbling solid feed in the second week of life, good quality green fodder may be 
offered early in life. In addition, concentrate mixture at the rate of 1 kg per 100 kg of body weight can be 
offered from the first month. 

12
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P. Vaccination and parasite control are important: see section 6.3.

1Q. Weaning from milk  should take place at about three to four months of age or when the calf is able to eat 
enough roughage and concentrate to meet its requirement. 

R. All necessary interventions must be made to avoid heat and cold stress in young calves.

3.2.4 Good practices for calves over 6 months 
A. Vaccination and parasite control continue to be important in older calves: see section 6.3. 

B. In this period other problems to be aware of include pneumonia, diarrhoea, bloat and arthritis. 

3.3 Heifers 

3.3.1 Introduction
A heifer is a female animal from one year of age up to first calving. On most dairy farms 20%-25% of the 
cows are replaced every year with freshly calved heifers, so proper nutrition and management are necessary 
to provide healthy and genetically superior herd replacements. Under Indian conditions the goal should be to 
raise well grown heifers that calve at an average of about 30 months in crossbreds, 36 months in indigenous 
cows as well as in buffaloes.

3.3.2 Minimum standards

See also section 5.3.1 (Minimum standards for feeding heifers).

3.3.3 Good practices for rearing heifers 
A. Feed heifers good quality green fodder or straw, supplemented with concentrates and mineral 
supplements. Dry matter intake of about 2% of body weight per day should be ensured. 

B. Growth and body condition of heifers should be monitored closely and a growth rate of 500-600 grams 
per day be ensured. 

C. Vaccination and parasite control are important: see section 6.3.

D. Heifers must have free access to clean drinking water, with sufficient trough space per animal.

E. An optimum combination of age and body weight should be considered for breeding the heifers. Optimum  
1Although removal of the calf from the mother is sometimes called weaning,
that is not so in this Code: the term 'weaning' is only used for the termination of milk feeding. 

13

Minimum standard 3.3
Heifers must be protected from inclement weather conditions, with a floor that is dry, 
comfortable and non-slippery and with bedding if indoors.

Minimum standard 3.4
Heifers should be kept in manageable groups, grouping animals of similar age and weight 
together. During late pregnancy, they should be kept in groups of 25 or fewer depending 
on the housing system.



DIG
ITAL

COPY

breeding weight for smaller (Indian) breeds of cattle can be 225kg-250 kg and that for larger breeds 
shouldbe 275kg-325 kg. The optimum breeding weight in heavy breeds should be reached by 15-18 months 
and in smaller breeds it should not take more than 22-25 months.

F. Before calving, pregnant heifers should be trained for milking by taking them to the milking parlour along 
with the milking cows and allowing them to go through the milking routine. The attempt should be made to 
massage the udder area for stimulation of mammary development and habituation to human handling during 
milking.

3.3.4 Good practices for heifers pre-partum (24�36 months) 
A. Feed good quality roughage and give concentrate supplementation as per requirement. Mineral 
supplement may be fed to pregnant heifers to prevent metabolic diseases such as milk fever. 

B. Heifers should be shifted to individual calving pens about 1 week before the expected date of calving. 
One sign that the cow is approaching parturition is that she becomes uneasy and separates from the herd. 

3.4 Calving

3.4.1 Minimum standards

See also sections 5.2.2 (Minimum standards for feeding calves) and 5.3.1 (Minimum standards for feeding 
heifers and cows).

3.4.2 Good practices at parturition 
A. The heifer or cow should be moved to the calving area in good time, and watched for signs of calving. 
These include enlargement of the vulva, distention of the teats and udder, loss of ligaments at the side of the 
tail-head, and restlessness. Other indicators are a marked increase in the amount of mucous discharge from 
the vagina and increasing frequency of abdominal and uterine contractions. 

B. If the water bag (allantoic sac)has not protruded within 20 hours after initiation of the labour pains, the 
cow may require assistance from a veterinarian. 

14

Minimum standard 3.5
  The calving area must be clean, dry, quiet and isolated, with soft bedding. It 
  must be cleaned again after calving.

  Minimum standard 3.6
Calving must not be induced or accelerated mechanically for human convenience. If 
calving is slow but the calf is in the normal position for delivery, manual, controlled traction 
may be used. Traction using machinery or vehicles must not be used. Extreme care is 
needed for both calf and cow when using traction. If traction is not quickly successful, 
veterinary assistance should be immediately obtained.

Minimum standard 3.7
Cows/buffaloes with a history of previous calving problems such as 
abortion/dystocia/uterine prolapse/retention of placenta must be watched carefully in 
case of recurrence of these problems.
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C. If contractions cease for more than 2 hours after rupture of the water bag, veterinary assistance will be 
required. 

D. In the case of such delays, there is the possibility of milk fever, uterine prolapse, or downer cow syndrome, 
so veterinary advice is important. 

3.4.3 Good practices after calving 
A. Natural expulsion of the fetal membranes should occur 3 to 8 hours after calving and at most within 12 
hours. If the fetal membrane is retained over 12 hours, the cow will require assistance from a veterinarian. The 
placenta should be removed after expulsion to avoid it being eaten by the cow.

B. Milk colostrum and feed it to the calf as soon as possible; preferably within 1-2 hours and it should not be 
delayed beyond 6 hours. 

C. Remove the fetal membrane from the pen floor; clean the pen and the resting area of the dam to reduce 
risk of infection.  

D. Feed the cow with good quality and quantity of palatable food, as during this period she has less appetite 
and may remain under stress. 

E. During this period, there is the possibility of retained placenta, metritis, milk fever, uterine prolapse and 
mastitis. If there are signs of such problems (see section on health) veterinary advice is important. 

3.5 Milking animals
Feeding management of dairy cows during the entire period of lactation is vital for optimum milk production 
and welfare. Proper management during the first few days after calving and during early lactation is of 
particular importance. The procedure of milking itself is covered in the following section.

3.5.1 Minimum standards

See also sections 4.2 (Minimum standards for housing), 5.3.1 (Minimum standards for feeding heifers and 
cows), 6.4.2 (Minimum standards for mastitis control) and 6.9.2 (Minimum standards for lameness control).

3.5.2 Good practices for milking animals, general
A. After calving it may be beneficial to feed laxative feed such as cooked wheat (Daliya) or wheat bran for 
the first few days. The animal at this time must be managed separately. Special care may be taken regarding 
emptying the udder as too-frequent emptying may result in milk fever, especially in high yielding animals and 
those poorly managed during the previous dry period.

B. Feeding management during early postpartum should focus on attaining higher peak milk production and 
better persistency. This could be achieved by feeding the animal with higher energy diets and by maximising 
dry matter intake

  Minimum standard 3.8
Dairy animals must be thoroughly inspected each day in addition to observation at milking, 
with body condition recorded regularly, any sick, injured, thin or obese cows treated 
appropriately, and the causes addressed. 
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C. Monitor body weight and condition regularly during early stages of lactation. It should be ensured that the 
animal does not lose excessive condition during this phase.

D. The animal should be returned to positive energy balance as soon as possible, as a long period of 
negative energy balance results in poor persistency of milk production and lower reproductive efficiency, as 
well as causing poor welfare. This can be achieved by improving the quality as well as quantity of the feed.

E. After peak milk production, feeding should be based on the level of milk production.

F. Milk is most economically produced from fodder. It is therefore advantageous to ensure supply of green 
fodder/silage/hay throughout the year if possible. However, feeding of excess silage should be avoided. 
Concentrates should also be supplied whenever necessary and depending on the level of production.

G. A combination of leguminous and non-leguminous fodders is best to meet the maintenance and production 
requirement of a cow or buffalo. The ratio of leguminous and non-leguminous fodders may be maintained at 
50:50.

H. In case of dairy cows producing higher quantities of milk (>20 liters/day), no suitable combination of 
concentrates and fodders (even at high intake levels) can sustain this level of production without the 
mobilisation of body reserves. Such cows should therefore also be supplemented with oils/fats in their diets at 
300 g per day.

I. Moderate levels of milk can be sustained on a suitable combination of green and dry fodders 
supplemented with concentrates. When feeding a mixture of straw and green fodders, it is desirable to mix 1 
kg of straw with every 4-5 kg of chaffed (chopped) green fodder for each 100 kg body weight.

J. If plenty of good quality green fodder is not available and the ration is based on low  quality straw or 
stovers (the residue of crop plants left in the field after harvesting), additional concentrate feeding is required. 
The quality of straw may also be increased by treating it with urea under expert guidance. Damp or mouldy 
straw should not be fed to cows, as it increases the risk of ill-health due to fungal contamination.

K. The feed intake of moderate yielding lactating cows is about 3 to 3.5kg dry matter per 100 kg body 
weight. Dry matter intake in high yielding animals can be 4% of body weight or higher.

L. For optimum results the protein content of the total ration should be adjusted to 13-14%. Leguminous fodder 
(like berseem, lucerne) contains about 12-14% crude protein, non-leguminous fodder (like maize, sorghum, 
oats, grasses) contains about 7-8% protein.  Wheat and paddy straws contain only 3-4% crude protein. The 
crude protein content of the concentrate mixture should be selected to provide an appropriate protein level in 
the total ration.   

M. Roughage must be chaffed. However, very fine chaffing should be avoided, as it is likely to affect the 
regurgitation process adversely.

N. The grain portion of concentrates should be crushed, otherwise part of it may pass through undigested in 
the faeces. It is desirable to moisten the concentrate mixture and mix it with straw before feeding. 

O. Plentiful clean drinking water must be provided to milk cows at all times.
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P. Due care should be taken to feed cows and buffaloes in late pregnancy, as feeding management at this 
critical stage will affect the build-up of body reserves for use during early lactation, when energy intake often 
fails to keep pace with milk production.

Q. A suitable combination of berseem with oats, maize, wheat/paddy straw and concentrates (based on the 
level of production) is the most practical strategy for feeding dairy cows and buffaloes in winter. The total dry 
matter content of such ration should be about 22%. 

3.5.3 Good practices for milking animals, early lactation
A. Crude protein content of the ration should be in the range of 13-16% of the dry matter. To ensure high milk 
yield the ration should contain over 65% total digestible nutrients.

B. The best quality forage available should be fed. Forages should be chopped to maintain appropriate 
particle size (1-2 cm) and coarse concentrate should be processed to stimulate feed consumption and rumen 
function.

C. Molasses can be used to improve the intake of unpalatable dusty feed, and buffers such as sodium 
bicarbonate can be used at 0.75 - 1.0% of total dry matter intake to improve intake and digestibility of a high 
concentrate ration.

D. In addition, feeding rumen-protected fat at 0.3-0.4 kg per animal per day helps to increase the energy 
density of the diet while reducing reliance on starch as the primary source of energy. When adding fat to the 
ration, calcium and magnesium levels need to be raised to 1.0 and 0.3%, respectively. 

E. Feed mangers and water troughs should be kept clean and should be disinfected using lime powder 
(choona) to prevent the growth of algae and moss. 

3.5.4  Good practices for milking animals, mid-lactation
A. By this stage of lactation condition score should be 3.0-3.5 (on a 5 point scale: see Appendix 2) for high 
producing cows and 3.5-4.0 for average producing cows. At this stage the manager should confirm that the 
cows are replenishing body fat reserves that were lost in early lactation.  All cows being re-bred should be 
confirmed pregnant by mid lactation. Attention should be taken that low producing cows do not exceed a 
condition score of 4.0; they need to be fed carefully to prevent obesity. 

3.5.5 Good practices for milking animals, late lactation
A. At approximately 270 days in lactation, for an average cow, approaching a score of 4.0 (on a 5 point 
scale) is optimum. During this period, low producing cows tend to become over conditioned, showing scores 
at or above 4.5. This occurs more often when poor producers are fed concentrate together with high 
producers. Feeding should be done according to the milk yield of the animal. In herds where an extended 
calving interval prolongs the period of low production, many cows will become over fat. In this situation 
breeding management needs to improve. Very high producing and persistent cows, like first-calf heifers, with 
normal calving interval, may be difficult to get to the goal of 4.0 in condition score while still milking. For these 
cows, it may be necessary to continue to feed extra concentrate during dry period to fully recharge their 
energy reserve.   
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3.6 Milking

3.6.1 Minimum standard

3.6.2 Hand milking
Under traditional, small scale dairying, milking is done predominantly by hand as machines may not be 
economical for only a small number of cows or buffaloes, as well as requiring a regular supply of power and 
power back up.  In hand milking, the hand grasps the whole length of the teat. The thumb and forefinger 
pinch off the upper end of the teat as the other fingers squeeze inward and downward. The increased 
pressure inside the teat relative to the atmospheric pressure outside forces the milk out through the sphincter. 
However, manual milking is labour intensive, and may also compromise milk quality if not done carefully. 

3.6.3 Machine milking 
Milking by machine is also related to natural milk removal from the udder as it is based on the sucking 
mechanism of the calf. A sucking calf or a milking machine uses negative pressure (vacuum) as opposed to 
positive pressure to extract milk from the gland and teat canal. Milking by machine saves time, improving the 
efficiency of milking, and if done properly improves the quality of milk. 

3.6.4 Good practices for milking 
A. For clean milk production and efficient milking, cows and buffaloes should not be milked in the shed where 
they are normally housed, but in a separate milking byre or parlour.

B. Small dairy farmers who cannot construct a separate milking parlour should milk their animals in a separate 
place away from the normal feeding place. This should be kept dry and clean and protected from flies etc.

C. At commercial dairy farms, four types of milking parlours are common: flat, tandem, herringbone and 
rotary. The flat parlour is suitable for small farmers as it is cheaper to construct, but the time required for milking 
and labour cost are more. The tandem parlour is more labour efficient, although not as efficient and 
automated as the herringbone parlour. 

D. The herringbone parlour is available with many variants and can be highly automated. This is suitable for 
medium to large dairy farmers. The rotary parlour is probably only suitable for very large farms because of its 
cost and complexity.  

E. When hand milking, milkers should follow the 'full hand' method and avoid the 'knuckling' method, which is 
painful to the animals and may damage the teats. 

F. Milkers must wear clean clothes, and clean and dry their hands before the start of milking, to avoid 
contamination of the cow and the milking system. Hands must also be washed after handling any cow known 
or suspected of being infected, or contacting her environment. The practice of using saliva on hands while 
milking must not be used. 

G. The rear quarters of the udder should be milked first as they contain more milk. The bucket/pail used for 

Minimum standard 3.9  
Cows and buffaloes should be milked in separate milking parlour if possible and good 
practices must be followed for clean and hygienic milk production.
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hand milking should be narrow mouthed to reduce contamination from dust and udder hairs.

H. The milking area should be cleaned after every milking, using fresh water and a mild disinfecting solution 
so that it is dry before the next milking. The parlour should be provided with sufficient clean water for washing, 
should be well ventilated and should have good lighting. 

I. Cows/buffaloes should be washed with fresh water under pressure before every milking as this reduces 
milking time, udder infection and bacterial contamination. Allow the water to drain properly so that the 
animals are dry before milking, as water draining off the udder during milking may transport bacteria into the 
milk supply and to the teat ends where the risk of entry into the udder is increased. 

J. Any visible dirt on the udder and teats must be removed using clean, running water, and individual paper 
towels or cloths dipped in clean water to which a disinfectant has been added (e.g. sodium hypochlorite at 
300 ppm). If udder cloths are used, provide a clean cloth for each cow. After each milking wash and 
disinfect them and hang them up to dry. Disposable paper towels are preferable and more effective for 
drying after washing. 

K. Foremilk the cows by drawing one or two streams of milk carefully from each teat into a strip cup. The first 
milk drawn is always higher in leukocytes and bacteria and should be discarded. Also, this practice of 
removing 1 or 2 streams of milk is a quick screening test for abnormal milk. Milk containing flakes, strings, 
blood or other signs of abnormality probably indicates mastitis and should be discarded. Care must be taken 
that the milk is not fore-stripped on the floor, as this can be a source of infection for other animals and workers

L. Milking buckets, cans and drums, and the milking machine system must be washed, cleaned and sanitised 
after every milking so that they are dry before the start of next milking. Standard procedures for the 
concentration, temperature, pH and exposure time of detergents and sanitisers should be followed, as 
indicated in the guidelines of the manufacturers. 

M. Pre-dipping of at least three-quarters of each teat with a sanitizing solution such as 0.5% iodine should be 
done for a period of 30 seconds before milking, which ensures thorough sanitization of teats and improves 
milk quality. After pre-dipping the teats should be dried with a single use cloth or paper towel with special 
attention paid to the teat ends.

N. For ensuring proper milk let-down and to achieve maximal release of natural oxytocin, washing, drying 
and removing fore milk requires 30 seconds (stimulation time).  The milking machine unit should be applied 
within 60 seconds after the start of the udder wash, as effective levels of oxytocin remain in the blood for only 
a short time. 

O. Injection of the hormone oxytocin to promote milk let-down should not be practiced except under 
veterinary advice. 

P. Once the milking machine is applied, carefully watch for cessation of milk flow and keep the machine on 
for the shortest possible time as over milking (dry milking) can damage teat ends and can cause teat 
abrasions, which may lead to teat infection and mastitis.  At the end of milking, machine stripping of cows 
should be done for complete removal of milk.

Q. Ensure that the vacuum pressure in the milking machine remains constant, avoiding fluctuations. For 
crossbred cows effective vacuum pressure should be between 360 and 380 mm of Hg and for buffaloes 
between 400 and 420 mm of Hg.
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R. For removal of the milking machine, first switch off the vacuum, then remove the machine gently. The 
machine should never be pulled off while the vacuum is still on. 

S. After milking, the lower one-third of each teat must be dipped with a reputable teat antiseptic solution. This 
effectively controls mastitis. An effective teat dip will dilute or remove the residual milk film from the teat 
surface, reducing opportunity for bacterial growth and incidence of new infections. 

T. If the milk is to be kept on the farm for over two hours, it should be cooled to 5°C or less within 60 minutes 
and then stored at 4-5°C. This is essential as quality can deteriorate very quickly at environmental 
temperatures.

3.7 Dry cows

3.7.1 Minimum standards

See also sections 4.2 (Minimum standards for housing), 5.3.1 (Minimum standards for feeding heifers and 
cows).

3.7.2 Good practices for dry cows
A. The average length of pregnancy for dairy cows in India is 283 days and for buffaloes it is 310 days 
(with a ten day variation considered normal).  The cow should be dry for 45-60 days.  The date to begin the 
dry period is calculated back from the projected date of calving.

B. Conditioning for the dry period should be done during the last few weeks of lactation.  Body fat is then 
replaced more efficiently than during the dry period.  Cows should not be too fat or too thin at the end of the 
lactation.  Adjusting the grain-to-roughage ratio can control weight, so feed thin cows a high concentrate 
ration and fat cows less concentrates.

C. Milk the cow every other day for several days for drying off the cows. Also, stop feeding concentrate 
mixture and cut green fodder supply during these days so that nutrients are not available in sufficient quantities 
for further milk synthesis.  

D. An alternative method may also be followed.  Do not feed concentrate/grain and forage intake for one or 
two days. Then stop milking the cow.  Routine treatment for mastitis while drying off is recommended.  Treat 
the cow for mastitis at the last milking.  Watch the udder for abnormal swelling for two or three weeks after 
drying off. It may be a sign of developing mastitis: consult a veterinarian. 

E. Dry cows should be kept separate from the milking herd, with plenty of space for exercise. They may be 
grouped with the bred heifers.  

F. Do not overfeed or underfeed. Feed mainly good quality roughages and recommended concentrate.  Limit 

Minimum standard 3.10
Lactation must be terminated gradually rather than suddenly, by reducing feeding of 
concentrates and milking less frequently. Treat the cow for mastitis while drying off.

Minimum standard 3.11
Separate dry cows from the milking herd, and allow them to get plenty of exercise.

20



body gain to no more than 45 kg from late lactation to calving. When dry cows get too fat, there are more 
problems with ketosis, depressed appetite, milk fever or displaced abomasums, and also at calving.
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4. Housing 

4.1 Introduction 
All animals need shelter and comfort to perform well and remain healthy.They need to be protected from high 
and low temperatures, strong sunlight, heavy rainfall, high humidity, frost, snowfall, strong winds and parasites. 
Inadequate housing and ventilation, overcrowding and uncomfortable conditions have detrimental effects on 
housed animals, making them more susceptible to infectious diseases and less productive. 

Dairy cattle and buffalo in India are kept under a range of housing systems, each with or without outdoor or 
pasture access. The welfare of dairy cattle depends not only on the housing system but also on the details 
and management of that system. Factors that affect welfare include the type of flooring, lying area and 
bedding materials, feeding system, stocking density, cattle movement patterns, location of water troughs and 
the handling system. As a guiding principle cattle should be housed under conditions that are conducive to 
health, comfort, nourishment and safety. The system should allow cattle to express their natural behaviour, 
minimise negative (abnormal) behaviour and avoid suffering from pain, fear, injury, disease or distress.

The housing system and other farm structures should be designedand managed to achievethe Five Freedoms. 
These provide a basis for assessing animal welfare (FAWC, 1993; DEFRA, 2003; Webster, 2005). As an 
absolute minimum, the housing system must provide a comfortable, clean, well-drained and dry lying area, 
together with shelter for protection from inclement weather conditions. It must allow the animal to move freely 
around without risk of injury and disease. 

4.2 Minimum standards

Minimum standard 4.1
The housing system must provide adequate climatic protection and comfort to the animals 
for promoting optimum production and health. It should also allow expression of innate 
behaviour, so tie stalls should not be used and animals should not be kept tied 
continuously. 

Minimum standard 4.2
Animals must be kept in a well-lit area so that they are able to see each other, their 
feedstuffs and water sources,and their surroundings clearly.

Minimum standard 4.3
The floor, feeding, watering space and air space available for each animal must be 
adequate for standing, resting, loafing, exercising, feeding, watering and ventilation.

Minimum standard 4.4
In loose housing, the number of animals in each group must not be too many for them not 
to recognise each other, for social stability.

Minimum standard 4.5
Floors in houses must allow for comfortable lying down, standing up, traction and insulation 
from the ground.

Minimum standard 4.6
Measures must be in place to prevent or minimise heat and cold stress in animal houses.
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Minimum standard 4.7
The animal passages, roads, alleys and walkways must allow for easy movement with 
good traction.

Minimum standard 4.8
To load and unload animals onto or off a vehicle, a loading bay or ramp must be 
provided that enables animals to walk on the level or at a gradient of less than 20%. It 
must be sufficiently wide and have side fences to ensure the safe movement of animals.

4.3. Housing systems
There are two types of housing system commonly in use for dairy animals: loose housing and closed housing.

In loose housing, animals are usually kept in an open paddock in groups of 40 to 50 throughout the day and 
night, except during milking and for some other specific purposes like treatment and breeding, when the 
animals are required to be tied. This housing system generally provides a continuous manger along with 
covered standing space, an open paddock which is enclosed by a brick wall or railing and a common water 
trough. Separate housingstructures, includingcalf pens, milking byres, calving pens, bull pens etc., are normally 
required for this system. This system is ideal for areas of low rainfall such as Punjab, Haryana Rajasthan, 
Western U.P. and parts of Gujrat, Madhya Pradesh and Maharashtra.  In other places this system can be 
used with modifications to protect animals from excessive rain.  Such houses are cheap to construct, easy to 
expand at short notice, congenial to efficient 
management, not prone to fire hazards, and help promote clean milk production. 

In closed (tie) housing, the animals are tied in one place, and milking and other routine operations are carried 
out at this place. This system provides greater protection during winter, but the construction cost is high and the 
system compromises the welfare of the animals. It is not recommended here: animals should not be tied 
continuously.

4.4 Protection and comfort

4.4.1 Good practices for protection and comfort
A. All buildings should be designed keeping in view maximum animal comfort and with the aim of promoting 
health, production and welfare.

B. In hot, dry areas, a loose housing structure could include a resting area in the middle of the open paddock 
with thick tree shade, to protect the animals from direct solar radiation during sunny days. The sides of the 
resting area should be left open to facilitate free air passage.

Minimum standard 4.1 
The housing system must provide adequate climatic protection and comfort to the housed 
animals for promoting optimum production and health. It should also allow expression of 
natural behaviour, so tie stalls should not be used and animals should not be kept tied 
continuously.

Minimum standard 4.2
Animals must be kept in a well-lit area so that they are able to see each other, their 
feedstuffs and water sources, and their surroundings clearly.
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C. In temperate high altitude areas, partially loose housing along with the closed conventional system of 
housing may be desirable. Attention is needed to protect animals from heavy snow fall, rain and strong wind.  
A tail-to-tail system is suggested in a conventional barn, completely roofed and enclosed with side walls, with 
adequate provision for feeding, watering and milking inside. Then during warm/comfortable weather, an 
open paddock area is provided, with a continuous manger on one side and with covered standing space 
(for example attached to the barn).

D. In heavy rainfall areas the design of a typical loose housing structure for adult animals would be similar to 
the general loose housing system, except with the additional provision of a covered, comfortable resting area 
on one side of the paddock. This should provide sufficient dry area for the animals during rainfall and 
protection against strong wind.

E. Closed housing may be practised temporarily in regions of prolonged heavy rainfall and in high temperate 
areas, during bad weather (see point C).

F. Animals must not be kept tied continuously. If tying is necessary, they should be let loose in a yard or a 
grazing area for at least 2-4 hours daily for exercise and socialization.

G. If animals are tethered, the ropes or chains should be long enough to allow sufficient space for lying and 
standing, self-grooming and turning round, with a separation of at least 4 ft between two adult cows or 
buffaloes.

H. Tethered animals should be offered good quality fresh water, 3-6 times daily depending on climatic 
conditions.

I. Shelter should be oriented to give maximum protection to the animals. In coastal areas, sheds should be 
oriented across the prevailing wind direction to prevent the roof being blown off by high wind, while 
providing sufficient air movement in the shed. In humid regions, buildings should be sited to use the natural 
aeration and sunlight. The best orientation will usually be east to west in coastal areas and north to south in 
dry hot areas. However, in regions where temperatures average 30°C or more for up to five hours per day 
during some of the year, the east-west orientation is more beneficial.

J. Shelters and housing must be located away from areas of run-off or in low lying areas

K. Shelters and housing must be well ventilated and allow fresh air and natural light to enter. Air circulation, 
dust levels and gas concentrations shall be kept within limits which are not harmful to the animals. 

L. Sick animals should be segregated and housed separately. The sick animal shed should give animals 
added protection and comfort, and should have provision for feeding, watering and milking inside the shed. 
The shed should be large enough to accommodate at least 5% of the animals at the farm at any one time. 

4.5 Space allowances and facilities

Minimum standard 4.3  
The floor, feeding, watering space and air space available for each animal must be 
adequate for standing, resting, loafing, exercising, feeding, watering and ventilation.
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4.5.1 Floor space
The dairy animals' accommodation should give them shelter and enough space to move around and interact 
with each other. The accommodation should provide enough space for a subordinate animal to move away 
from a dominant one. It is important to provide as comfortable an area as possible, so that the animals can lie 
down for as long as they want and have enough space to stand up again. The lying area should be big 
enough to help keep the cows clean and comfortable, and to avoid them damaging their joints. The space 
allowance for cattle and buffaloes housed in groups should be worked out in terms of the whole animal 
environment keeping in view the age, sex, live weight and behavioural needs of the stock and the size of the 
group. The minimum floor space allowances for animals in loose housing (from Indian Standards Institution 
(BIS) recommendations for an average farmer) are presented in table 4.1.

Table 4.1 Floor space requirements of dairy animals in loose housing (BIS: 1223 -1987)

In view of the variability of cattle and buffalo size, among indigenous breeds and different grades of 
crossbred cattle, it may be more appropriate to allocate floor space according to FAO recommendations that 
take into account body weight (table 4.2).

Table 4.2 Floor space requirements of cattle based on body weights (FAO 2011)

4.5.2 Feeding and watering space
In loose cattle houses the length of feeding space should enable all the animals in the shed to eat at the 
same time to avoid aggression during feeding. Feed and water troughs should be designed and located 
where the animals cannot get into them so that the troughs are kept clean. Where feed and water troughs are 
provided in the loafing area, the access areas should be sufficiently wide to permit free movement of animals 

 

Type of animal 2Floor spaceper animal (m )
Covered area

 

Young calves (< 8 weeks) 

 

1.0

 Older calves (> 8 wks)

 

2.0

 Heifers 2.0

 Adult cows 3.5
 Adult buffaloes

 
4.0
 

Cows approaching calving
 

12.0
 

Bulls 12.0 
Bullocks 3.5

Open Area

2.0

 4.0

 4.0-5.0

 7.0
 8.0
 
20.25

 
120.0 
7.0

1.5 1.4
 

2.0 1.8
 

2.5 2.1
 

3.0 2.3
 

3.5 2.5
 

4.0 3.0
 

5.0 3.5

70 - 100 
  

100-175
 

175-250
 

250- 350
 

400 - 500 
 

500 - 600
 

> 600

Age (months) 
 Weight (kg)

Fully covered 
bedded shed

Shed with exercise yard 

1.5- 3

6

6-12

12-18

Animal category

Young stock

Young stock

Young stock

Young stock

Bred heifers and small
milking cows

Milking cows
 

Large milking cows

Area per animal (m²)
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and prevent routes becoming wet and slippery. The feeding and watering space requirements according to 
BIS are given in table 4.3 and their dimensions are presented in table 4.4. 

Table 4.3 Feeding manger and water trough requirements of dairy animals (BIS IS 11799:2005) 

Table 4.4 Dimensions of the mangers and water troughs (BIS IS 11799:2005)

4.5.3 Free stalls (cubicles)
With the commercialization of dairy farming, farmers have started constructing individual cow cubicles inside 
the sheds. Where cubicles are constructed these should conform to the minimum floor space for ensuring 
cow comfort. The dimensions for free stalls (cubicles) as recommended by Animal Welfare Approved (USA 
2014)standards for dairy cattle and calves are presented in table 4.5 for guidance.

Table 4.5 Dimensions for free stalls (cubicles)

4.5.4 Elevated mangers and fence-line feeding 
Elevated mangers made up of concrete or wood are predominantly used in traditional small-holder 
production. Research in the field has indicated that elevated mangers are not desirable with regard to the 
feeding behaviour of the cow or feed utilization. The fence-line feeding system which allows access to feed 
from ground level while preventing the animals from walking and defecating on the feed by using fencing is 
better for natural ingestive behaviour, economical to construct and saves labour. Standard dimensions for 
fence-line feed barriers for cattle are presented in table 4.6.

Table 4.6 Dimensions of fence-line feed barriers

  

Type of animal Feeding manger lenth per animal (cm) Water trough lenth per animal (cm) 

Young calves (< 8 weeks) 
 

40-50

40-50

45-60

60-75

60-75

60-75

60-75

60-75

10-15

10-15

30-45

45-60

60-75

60-75

60-75

60-75

Older calves (> 8 wks)
 

Heifers

Adult cows
 

Adult Buffaloes
 
Calving females
 
Bulls

 
Bullocks

    

 

Width
 

Depth   
 

Type of animal     
 Dimensions of manger/ water trough (cm)

Height of inner wall

Adult cows and buffaloes       
 

60
 

40 50

Calves  40 15 20

  
    

 
 

Weight of animal (kg) 

   

Cubicle length  

 

Cubicle clear width between partitions

 
350 -500 2.00 m 1.1m

500 -600 kg
  

  

2.15m
  

1.15m

600 -700 kg 2.30 m 1.2m

700 -800 kg 2. 5m 1.3m

 

Throat height (inches) Height of neck rail (inches)

14 38
 

Age

6 - 8 months         
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Throat height (inches) Height of neck rail (inches)Age

4.5.5 Air space
Cattle houses should get adequate ventilation and should not allow accumulation of excessive carbon 
dioxide and other gases.  The minimum air space required for cattle of different ages according to the RSPCA 
is given in table 4.7.

Table 4.7 Minimum air space requirement of dairy cattle (RSPCA, 2011)

4.5.6 Good practices for space allowances and facilities
A. The floor area should be covered with roofs made of good insulating and durable material, with their 
height decided according to the climatic conditions of the area. In high temperature areas there should be a 
minimum height of 16-18 ft from the ground to the roof.

B. The roofs should extend at least 2-3 ft beyond the eaves for protection from sun and rain.

C. The covered areas and the open areas for the different categories of cow and buffalo sheds should be 
enclosed by brick walls 5 feet high and 22.5 cm thick.

D. The feed and water stations should preferably be located under the covered area and constructed with 
the recommended dimensions above.

E. The water trough should be long enough to allow at least 10% of the housed animals to drink at the same 
time. 

F. The water troughs can be made of bricks lined with cement. The inner surfaces of the water troughs should 
be smooth and the tops of walls should be rounded. 

G. The water troughs should be provided with railing on the sides so that the animals may not step in and 
contaminate them.

H. The water troughs must be kept thoroughly clean and not result in wetting of bedded areas.

I. Feed should preferably be offered through a fence-line feeding system constructed with standard 
dimensions, and use of elevated mangers should be avoided.

J. The farmers need to consider the size and weight of the animals while designing cubicles. Cubicles should 
be designed to encourage cows to lie down and stand up easily without injuring themselves. The cubicles

 

 

 

 

15.5 30 

17 34

19 42

21 48

 
  

 
  

9 12 months  

13 - 15 months

16 - 24 months

Adult cows

 

Live weight (kg)

Up to 60

61to100

101 to 200

>200

3Minimum building volume per animal (m )

7

10

15

20

30
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should be provided with enough bedding to keep the cows comfortable and clean. The number of cubicles 
should be at least 10% more than the number of cows in the group, to allow subordinate animals to avoid 
dominants. 

K. Concrete floors or hard rubber mats without bedding are unacceptable surfaces and compromise the 
welfare of cows.

4.6 Group management

4.6.1 Social behaviour and group size
Cattle and buffaloes are highly social herd animals and engage in complex interactions to communicate 
dominance, subordination and bonding within the group. Herds have an approximately linear hierarchical 
structure with the most dominant animal at the top and the most subordinate animal at the bottom. Social rank 
is largely based on age, body weight and size.  When different individuals meet for the first time they may 
fight to establish rank. Once a hierarchy is established in a group, negative interactions become less common 
except when animals compete for a limited resource e.g. access to feed, preferred lying areas, access to the 
milking parlour, or when closely ranked animals seek to re-establish or alter the dominance order. A near-
stable social hierarchy gets established in the group when the members of the group are able to recognise 
each other and remember their relationship. It is believed that an adult cow or buffalo can effectively 
recognise 40-50 other cows/buffaloes. Therefore to  ensure social stability in the group and minimise the 
level of aggression the group size should be up to about 50 and should not exceed 70 animals. Mixing of 
animals and housing animals in very large groups may disrupt the hierarchy and increase aggression. From a 
health perspective, frequent regrouping of livestock may increase exposure to pathogens and prolong 
disease outbreaks. 

In any situation, animals of higher social rank are better able to cope and perform because they out-compete 
their more subordinate group mates. To maximise  herd performance as a whole, and not just the 
performance of higher ranking individuals, it is important to manage the herd, the diet and the environment so 
that lower ranking individuals are able to fulfil their yield potential without compromising their health and 
welfare. The approximate number of animals to be housed together in a group in loose housing is given in 
table 4.8.

Table 4.8 Number of dairy animals in a loose housed group (Reference: BIS 12237-1987: Recommendations 
for Loose Housing System for Animals)

Minimum standard 4.4   
In loose housing, the number of animals in each group must not be too many for them not 
to recognise each other, for social stability.

Type of animal 
 

Number of animals
 

Young calves (< 8 weeks) 
 

Up to5  

Older calves (> 8 weeks)
 

Up to15 

Heifers Up to 25

Adult cows
 

Up to 40-50
 

Adult Buffaloes
 

Up to 40-50
 

Calving females
 

Individual

Bulls Individual (but in sight of others)

Bullocks Pairs
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4.6.2 Calf housing
Housing calves in groups or in individual pens has been considered a welfare conflict. Socially housed calves 
have more space and engage in normal social behaviour, both while calves and into their adult lives. There is 
also reduced labour in cleaning out one large pen. However, in early life calf mortality is caused primarily by 
digestive and respiratory problems, often spread by infection from pen mates, so they are often kept 
separated. But it is better to house the calves in pairs as suggested by Chuaet al. (2002). This has no adverse 
effects on scouring or feed intakes and other health issues can also be managed by good stockmanship (see 
section 6). Furthermore, the range of normal behaviours observed is higher than in individually housed calves.

4.6.3 Good practices for group management
A. Calves should be housed in pens for a period of 8 weeks, in pairs or in groups of up to 5 calves. If they 
have to be housed singly, they should be in close proximity and able to see each other, and they should be 
let loose in an open yard for 2-4 hours daily for exercise, play and socialization. 

B. The calf pens should be spacious so that calves can turn around and move freely, and they should be 
frequently cleaned with dry bedding provided.

C. Calves are more vulnerable to cold temperatures, so calf pens should be well protected from cold draughts 
and from rain.

D. The front of the pen should have openings so that calves can be fed milk, concentrates and water easily 
from buckets or a trough fixed outside the pen.

E. The animals in an established social group should not be shifted from one group to another more than is 
absolutely necessary

F. Primiparous cows (heifers) should preferably be housed in a separate group, or if they are to be housed 
with multiparous cows, they should initially be mixed into the group for a short duration daily. 

G. Young males and females should be housed in separate groups near the age of puberty and sexual 
maturity.

H. Herd animals such as cows and buffaloes should not be housed individually unless absolutely necessary, 
e.g. for medical treatment, and then the cows/buffaloes should be able to see each other.

I. The surrounding walls/enclosures of individual bull pens should be of a height that enables the bulls to see 
each other.

4.7 Flooring

4.7.1 Resting
The flooring material used for resting areas is very important for cow comfort. Cows need a soft, dry, 
comfortable surface to rest on in order to be healthy and productive, and bedding is an important factor. To 
maximise milk production, a cow should spend over 12 hours or more than 50% of her day lying in a stall or 
at pasture (Ryan, 2010), and cows have a strong behavioural need to rest. The benefits include greater milk 

Minimum standard 4.5 
Floors in houses must allow for comfortable lying down, standing up, traction and insulation 
from the ground.
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synthesis due to greater blood flow through the udder, greater blood flow to the gravid uterus during late 
lactation, increased rumination effectiveness, less stress on the hoofs and less lameness, less fatigue stress, 
and greater feed intake. Cows will take more rest when a comfortable resting place is available, when they 
are not overcrowded, when the microclimate in the house is comfortable and when the floor surface is 
conducive (not hot in summer or cool in winter and not slippery). Different beddings may be available locally, 
but sand is commonly referred to as the best bedding for  dairy cattle. It has been shown to increase lying 
time, decrease injuries and reduce the need for hoof trimming (Frans Vokey, 2003), as well as lowering 
Somatic Cell Counts and reducing culling rates (Pepin, 2010). An earth bed also provides some cushioning 
for resting and provides good footing.  However, it requires bedding to be used over it for maximal cow 
comfort.

4.7.2 Good practices for flooring
A. As far as possible complete concrete flooring should be avoided in cattle houses.

B. Where floors are made of concrete about 6 inches thick, bedding of paddy straw or other locally 
available dry crop residues should be used for lying areas. Other options are cow mattresses, rubber mats, 
dried slurry from a biogas plant, brick kiln ash or sand.

C. About one half of the open (loafing area) should preferably be katcha(earthern) or sand bedded and the 
remaining half should be brick paved. The depth of sand should be 6-8 inches over a hardened floor. The 
area of sand of 35 sqft per cow in a loose house has been found to be appropriate.

D. Floors should be made of non-slip material and maintained to reduce the risk of slipping.  Floors should 
never be so rough as to cause foot damage nor so smooth as to result in slipping. 

E. The floors under the roofed area of should be made of Reinforced Cement Concrete or paved with cement 
concrete flooring tiles and made non-slippery by making grooves. The grooves shall be formed in squares of 
15 x 15 cm for adult cows and buffaloes and 10 x 10 cm for the calf shed. 

F. The floors should have a gradient of 1 in 40 towards the drains. The drains should be U shaped, 30 cm 
wide and 6 to 8 cm deep, and provided at the ends of covered areas with a slope of 1 in 100. Open drains 
are preferable to closed underground drains, which develop frequent blockage.

4.8 Heat and cold

4.8.1 Avoiding heat and cold stress
The loose housing system for dairy cattle and buffaloes is quite suitable and economical for tropical climatic 
conditions in India. However some modifications are required for different regions of the country as suggested 
by the planning commission. These include (i) provision of  shade (with feed and drinking water under the 
shade),(ii) evaporative cooling with water in the form of mist or sprinkling, with (iii) natural or forced air 
movement, and possibly (iv) wallowing ponds.

As temperature rises above the upper critical temperature of 78°F (25°C) the dairy animal begins to increase 
heat loss via the respiratory tract and skin surface. However, if the temperature continues to rise, this 
mechanism may be overwhelmed leading to hyperthermia and reduced performance. In these circumstances  

 

Minimum standard 4.6
Measures must be in place to prevent or minimise heat and cold stress in animal houses.
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efforts to minimise additional heat gain by use of supplemental cooling become necessary. 

Under heat stress, dairy cattle show reduced feed intake, lower milk production and reduced growth, and 
reproduction is also adversely affected. There are, however, important differences between breeds. European 
cattle (Bos taurus) produce well at 4 to 25°C, even at high humidity, but a drop in milk production results 
above 25°C, decreasing as much as 50% at 32°C or higher. In contrast, zebu cattle (Bos indicus) have a 
comfort zone of 15�27°C, and milk production begins to drop only above 35°C.

While dairy cattle can tolerate colder temperatures if acclimatised, calves have greater vulnerability to cold. 
Animals acclimatised to a particular temperature range will face challenges if suddenly exposed to extremes 
of temperature outside that range. 

4.8.2 Good practices for heat and cold
A. Cows and buffaloes should be protected from direct sunlight by provision of shade. Trees are an excellent 
source of shade and if given the choice cows will generally seek the protection of trees, rather than man-
made structures. They are not only effective blockers of solar radiation but the evaporation of moisture from 
leaf surfaces cools the surrounding air without appreciably interfering with air circulation. Also, animals receive 
very little radiant heat from the shade of trees as compared with roofs. Good shady trees should be planted 
both inside the cow pens and around the periphery. The trees should be planted at a minimum distance of 
20-25 ft away from the walls to avoid structural damage as they grow. 

B. As temperatures rise above the upper critical temperature of 78°F (25°C) in most parts of the country from 
the month of May to August, provision of ceiling fans should be made inside the covered area along with 
installation of high pressure foggers or water sprinklers/ misters inside the covered area.

2C. When facing heat stress (temperature humidity index (THI) exceeds 72 ) provide shade as the first step in 
any cooling system and use evaporative cooling if environmental temperatures are near or above normal cow 
body temperature for a significant portion of the summer. Use a combination of evaporative cooling and 
tunnel ventilation for high temperature/high humidity conditions. Do not depend on evaporative cooling 
alone, except in very arid environments.

D. Keep milking parlours, holding pens and housing areas cool during hot summer periods.

E. Buffaloes have a natural inclination to wallow in water in hot weather. Therefore buffaloes may have 
access to a fresh water pond, river or wallowing pond constructed inside the buffalo farm. Wallowing in fresh 
water twice a day for a period of one hour each, for
example at 11.00 am and again at 3.00 pm, is effective in ameliorating the effect of heat stress in buffaloes 
during summer months.  

F. Heat stress can also be identified (and cooling is required) in individual cows by rectal temperature 
(exceeding 102.5°F, 39°C), respiration rate (exceeding 80 breaths/minute) and if dry matter intake and milk 
yield drop by 10%or more during hot conditions.

G. Cooling is also necessary when THI exceeds 78 or if the dry bulb temperature is 34°C or more. Under 
conditions of high ambient temperature and humidity (dry bulb temperature 34°C or more, relative humidity
 50% or more) or when air movement is low, fans may be used for improving evaporative heat loss.

2THI measures the combined effect of temperature and humidity.
o oTHI = (Dry bulb temperature C) + (0.36 x dew point temperature C) + 41.2.
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H. Improvement in milk yield will occur on hot days when THI is below 78. Improvement in cow comfort will 
also occur on more moderate days when THI is between 72-78.

I. When facing cold stress, allow for increased feed energy intake during cold winter months, protect cows 
from wind and moisture during winter months and ensure that the relative humidity inside a housing facility 
does not exceed 75%.

J. The neonates and young calves need to be protected from cold stress by housing them indoors instead of 
in open loose housing during winter, especially during nights, and by provision of liberal bedding for 
protection against cold floor surfaces.

4.9 Walkways and gates

 4.9.1 Good practices for walkways and gates
A. The animal passages, roads, alleys and walkways should be wide enough to allow for easy movement 
and their floors should be made of non-slippery material which should allow good traction.

B. The walls of milking cows and milking buffalo paddocks should have 10 feet wide centrally placed gates 
opening towards the road and the walls of sheds for calves, heifers, dry cows and dry buffaloes should have 
6 feet wide centrally placed gates opening towards the road.

C. All farm premises should have a boundary wall/ fencing. The effective height of the outer boundary wall 
for calves and adults may be 1.2 and 1.5 meters respectively. The boundary may be brick wall or iron railing.

D. The provision of suitable size gates is also to be made in the boundary wall. The width of the gate leading 
from sheds to sheds should be about 1.0 to 1.2 meters.  The gate which leads from paddock to road should 
be 2.5 meters.  

E. The main gate of the farm premises should be bigger in width i.e. 5.5 to 6 meters for easy entrance and 
exit of tractors, trolleys and other heavy vehicles.

F. If cows are normally assembled in a collecting yard (holding area) before milking, the yard should have a 
minimum size of 1.1 to 2.0 m² per cow. Large horned cows and small herds will require more space per cow. 

G. The collecting yard should be paved for easy cleaning and to allow for sanitary conditions in the milking 
parlour and should slope away from the parlour 20 to 100 mm/m. A roof is desirable for shade and to 
avoid wet cows entering the parlour in the rainy season.

 

      

Minimum standard 4.7 
The animal passages, roads, alleys and walkways must allow for easy movement with 
good traction.

Minimum standard 4.8
To load and unload animals onto or off a vehicle, a loading bay or ramp must be 
provided that enables animals to walk on the level or at a gradient of less than 20%. It 
must be sufficiently wide and have side fences to ensure the safe movement of animals.

35



36

DIG
ITAL

COPY



DIG
ITAL

COPY



38

DIG
ITAL

COPY



DIG
ITAL

COPY

5. Feeding

5.1 Introduction
Animals need to receive a diet in adequate quantities and of adequate nutritional quality, in order to meet 
their requirements for good health and welfare. Dairy cattle of all ages must receive sufficient quantities of 
feed/nutrients to enable each animal to maintain good health and meet their physiological requirements for 
production, reproduction and maintenance of health. Many countries have developed standards (NRC 
2001, ARC 1980) for livestock feeding through systematic experimentation and careful observations. The 
Indian Council of Agricultural Research, New Delhi, has published nutrient requirements of cattle and buffalo 
(ICAR 2013). The information in this code of practices is also useful to ensure animal welfare, good health, 
and optimum productive and reproductive performance.

When considering the amount of food and nutrients required by individual animals, various factors need to be 
taken into account such as the physiological state of the animal, nutritional composition and quality of feed, 
age, sex, size, body condition, future metabolic needs relative to body condition, state of animal health, 
growth rate, level of production, previous feeding levels, feeding frequency, genetic effects of breed, level of 
activity and exercise, maximum periods of food deprivation (e.g. during transportation) and climatic and 
seasonal factors (e.g. extreme weather). 

Dairy cattle at all stages of their lives require feed which is adequate to maintain their health, vigour, 
satisfactory growth, production and reproduction. However, it is not appropriate to specify the complete 
range of quantities and nutrients required. Rather than simply following a regime of pre-determined levels of 
feed, additional information to allow feeding levels to be adjusted according to need can be obtained, by 
weighing or monitoring body condition score regularly.

Regular body condition scoring is an important management tool, a visual and manual assessment to determine 
whether animals have been receiving adequate nutrition or more than the nutrients required. See Appendix 2 of 
this code and 'Condition Scoring Made Easy.�

There are fluctuations in feed requirements associated with the physiological demands at different stages of 
growth and lactation. Dairy cattle experience a number of transition periods (unweaned to weaned, dry to fresh) 
that present nutritional challenges for the producers. Feeding practices have a major impact on production, 
reproduction and the overall health and welfare of cattle. Cattle that are not fed adequately will be hungry, more 
likely to have reduced immune function and, in the case of lactating cows, produce less milk.

5.2 Newborn calves, weaner and growing calves

5.2.1 Introduction
Colostrum is the first milk produced by the cow after calving and contains special nutrients and antibodies 
which are essential to protect the calf from disease. The newborn calf can absorb antibodies from the 
colostrum, but begins to lose this ability from about six hours after birth. In addition, the concentration of 
antibodies in the colostrum diminishes rapidly after the cow has calved and is reduced markedly after two 
milkings. In indigenous cows and buffaloes, separation of calves from their mothers is not very successful, as 
the dam may not let down milk without suckling or the presence of the calf, so this should only be practised, if 
at all, in crossbreds.

Separation of the suckled calf from its dam can be particularly stressful for the calf, compounded by other 
stressors such as change of diet (from milk to calf starter/concentrate etc.) and change of environment (new 
paddock).
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Water requirement varies, depending on many factors like body weight, milk fed, climatic conditions, shelter and 
type of feed and fodder.

5.2.2 Minimum standards

5.2.3 Good practices for feeding newborn calves, weaner and growing calves
A. Every calf should receive colostrum (about 10% of body weight, at least 2 and preferably 3 liters) as soon 
as possible after birth, and definitely within the first six hours. If it is suspected that a calf has not received this 
colostrum, then colostrum or a suitable substitute should be given to the calf as soon as possible and certainly 
within 24 hours of birth. 

B. Although antibodies cannot be absorbed by the calf beyond 36 hours after birth, colostrum, either fresh or 
stored, should be fed for the first 4-5 days of the calf's life, as it can provide local immunity in the gut and is a 
highly digestible, high quality food. 

C. Use good hygiene practices when collecting, storing and feeding colostrum, and check the quality: it 
should not come from mastitis infected animals. 

D. Where proper feeding management is possible, the young calf may be separated from the mother (i.e. 
not allowed to suckle) and fed colostrum/milk by bottle. Otherwise, the calf should be allowed to suckle 
from the dam, ensuring that the calf is getting the required quantity of milk. 

E. Offer milk heated up to 35-40°C (not significantly above the calf's normal body temperature of 39°C).A 
thermometer may be used to check this. 

Minimum standard 5.1
To ensure their welfare all newborn calves must receive sufficient colostrum or good quality 
commercial colostrum substitute (10% of body weight, at least 2 liters), within 6 hours of 
birth and then over the next 4 to 5 days.

Minimum standard 5.2
After colostrum feeding, a sufficient quantity of milk should be fed (about 2.5 kg/day in 2-
3 doses) to maintain body weight and to achieve growth.

Minimum standard 5.3
After separation from the mother, newborn calves must be fed sufficient milk/milk replacer 
along with calf starter. 

Minimum standard 5.4
Overfeeding, rapid changes of diet and under feeding must be avoided.

Minimum standard 5.5
Feed must be fed in a feeder appropriate for calves and allowing sufficient room for calves 
to access feed simultaneously; this is particularly important when milk feeding is stopped.

Minimum standard 5.6
All weaned calves must have free access to a daily supply of drinking water sufficient for 
their needs. Troughs should be cleaned and maintained regularly.
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F. For the rest of the first week after colostrum feeding, milk or milk replacer should be fed at 15% body 
weight (2 � 4 liters) per day, divided into at least two feeds per day. Milk replacers are available 
commercially at affordable price and are used by many farmers.

G. Up to 28 days of age, offer whole milk at least 20% of body weight (or milk replacer with equivalent 
nutrients) per day. This will be approximately 4 liters per day for crossbred calves. 

H. Provide milk via a teat or provide a dry teat after milk feeding to satisfy the calf's motivation to suckle. 

I. All calves should be provided with a calf starter feed prior to stopping milk/replacer feeding. While 
suckled calves may be slow to adapt to this 'creep feeding', the stress of weaning will be considerably 
reduced if calves are already consuming 1 kg of creep feed daily. 

J. Wean calves by gradually reducing their milk over 5-14 days. 

K. All weaned calves must have free access to a daily supply of drinking water sufficient for their needs. 
Troughs should be cleaned and maintained regularly. Water should be palatable. The quality of water for 
dairy cattle should be monitored. Water needs, if not adequately fulfilled, can lead to rapid deterioration of 
animal health and welfare. 

L. Weaner and young growing dairy cattle should be fed adequately to achieve target live weights. 

5.2.4 Supplementary Information
Newborn calves are vulnerable to adverse environmental conditions and poor management, and require 
special attention to assess their individual needs and to ensure they are healthy.

The early nutritional status of calves has a marked influence on their later productivity. Colostrum feeding 
management has an important influence on the health and welfare of calves. The ability of the calf to defend 
itself against infectious diseases is directly related to the amount (liters), quality (immunoglobulin level and 
hygiene), and timing of colostrum intake. The result of inadequate colostrum intake is a low concentration of 
circulating immunoglobulin (Ig) in the blood of the calf, a condition known as 'failure of passive transfer.'

In certain cases, a vaccination programme for cows may be advised to boost the level of antibodies in 
colostrum. This can be discussed with a veterinarian.

A new born calf does not have a functional rumen, and needs to be fed primarily on liquid feeds until the 
rumen has developed sufficiently to allow it to utilise solids. Calves especially benefit from higher milk 
intakes during the first four weeks of life when their ability to digest solid feed is limited. However, calves 
should also have access to solid feeds (appropriate concentrates, hay or grass) from their first week of 
life. This will enhance rumen development and will contribute increasingly to satisfying the calf's nutrient 
requirements.

Under cold conditions, energy requirements increase, as the calves need this energy to generate body 
heat. Whole milk has a higher protein, fat, and digestible energy content, as well as a better balance of 
nutrients than some commercial milk replacers. Abrupt changes in diet, use of poor quality milk or milk 
replacer, and force-feeding of milk are all associated with health risks for the calf, including diarrhoea.

When calves are fed in groups, care is needed to ensure that all calves, even the slowest drinkers or 
eaters, are consuming what they need.  
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5.3 Heifers and cows

5.3.1 Minimum standards

   

3See Appendix 2, Body Condition Scoring
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Minimum standard 5.7
Sufficient feed and fodder should be fed so that the cow does not lose or gain excessive 

3weight. If the body condition score  (on a scale of 1-5) of any animal falls below 3, or 2.5 
in early lactation, remedial action must be taken to improve condition. In no case should an 
animal be deprived of feed for more than 12 hours except for medical treatment.

Minimum standard 5.8
Heifers and cows must receive a ration that is adequate for maintaining health and vigor.

Minimum standard 5.9
Animals must be fed in a way that minimises metabolic and nutritional disorders, using total 
mixed ration, rather than overfeeding concentrates or feeding leguminous fodders in large 
quantities without wilting.

Minimum standard 5.10
Feed must be provided to meet the marked increase above maintenance levels of feed 
requirements in late pregnancy.

Minimum standard 5.11
The high levels of feeding needed by the lactating cow, especially during
early lactation, must be provided to allow maximum production and minimise the weight 
loss that may detrimentally affect her health and future reproduction.

Minimum standard 5.12
Feedstuffs that can pose a risk to animal health (e.g. mould/fungus infested and spoiled 
feeds) must be avoided. Feed should be inspected at least by visual examination for any 
fungus on grains or on dry roughages and silages.

Minimum standard 5.13
Automated feeding systems must be monitored at least once every 24 hours to ensure they 
are in working order and any problems rectified promptly. Feeding must be managed to 
minimise any consequential injury or ill health.

Minimum standard 5.14
All dairy cattle must have access to a daily supply of drinking water sufficient for their 
needs and that is not harmful to their health. The water delivery system must be maintained 
to meet daily demand, with sufficient flow rate and space to avoid competition between 
cows. In the event of a system failure, remedial action must be taken to ensure that daily 
water requirements are met.
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5.3.2 Good practices for feeding heifers and cows
A. Feed according to recommended feeding standards (ref: ICAR 2013 Nutrient requirements of cattle and 
buffalo). The nutritional management of dairy heifers requires a systematic approach to meet growth targets 
as nutrition and growth rate affect age of first calving and lifetime productivity. Ensure the composition of diets 
reflects production level, reproductive stage, body size, housing and weather conditions. 

B. Test nutrient content of feed ingredients periodically by consulting an animal nutritionist/dairy expert 
from a local agricultural/veterinary university/Krishi Vigyan Kendras, or farm science centre at district 
level. 

C. Ensure all rations have been balanced and that all feed components used in the ration are of good 
quality and free of spoilage. 

D. Feed diets high in forage to reduce the risk from high concentrate diets of sub-acute and acute ruminal 
acidosis. 

E. Where a change of feed is needed it should be introduced gradually, e.g. over a 7 - 10 day period. Abrupt 
changes in diet should be avoided. 

F. When increasing concentrates, do so gradually (0.5 to 0.7 kg per head per day) according to appetite.

G. Utilise feed additives, propylene glycol and rumen-protected choline, to prevent ketosis and fatty liver 
disease. Feeding additional grain or using dietary supplements of fat are not successful strategies for 
preventing fatty liver disease. 

H. Provide fresh feed to the cow daily when she is in the barn, except when fasting is required for medical 
reasons (and such fasting should be for a maximum of 12 hours). Keep a consistent feeding schedule, 
provide adequate feed manger access time, and ensure continuous access by pushing up feed in the feed 
manger. 

I. Ensure feed surfaces are smooth and not more than 4-6 in/10-15cm higher than the standing area. Feed 
can also be served at ground level. 

J. All equipment including artificial teats, bottles and buckets, and the feeding area should be thoroughly 
cleaned after use. 

K. Minimise  factors that create stress or aggressive behaviours within a herd. 

L. Most feeding activity occurs around the time of fresh feed delivery and when cows return from milking. 
Provide adequate linear feed bunk space (24in/60cm per milking cow, 30in/76cm per pregnant dry cow) 
to ensure that dominant cows cannot restrict access to feeding areas. Fence line feeding is recommended. 

M. Ensure cows are neither extremely thin nor over-conditioned. The cow in early lactation will lose Body 
Condition Score (BCS). This should not be too rapid and should not exceed a loss of greater than 1 point 
over the first 120 days in milk.

N. Use  a scoring chart regularly to assess BCS, at the same time each day (to avoid being influenced by 
gut-fill). Aim for the following ranges (on a 1-5 scale), and employ corrective measures if more than 15% 
of the herd is above or below these scores for their stage of lactation, or if an individual is particularly thin.
Keep records: identify animals that are too thin or too fat, ascertain the cause, and fix it. 
a. Dry off, 3.25 to 3.75
b. Calving, 3.25 to 3.75
c. Early lactation, 2.50 to 3.25  
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d. Mid-lactation, 2.75 to 3.25
e. Late lactation, 3.00 to 3.50 
f. Growing heifers, 2.75 to 3.25
g. Heifers at calving, 3.25 to 3.75

O. For transition cows (from three weeks before to three weeks after calving), concentrate the ration so that a 
lower Dry Matter Intake (DMI) of a high quality, palatable feed is possible, but avoid feeding large amounts 
of concentrates at one time, to lessen changes in rumen pH. 

P. Monitor DMI, rumen fill (the rumen area should appear full/stretched and the animal should look 
comfortable while ruminating), BCS and rectal temperature of transition cows. 

Q. The number of chewing movements before regurgitation can be counted to determine the type of 
fiber/grain consumed by the animal. Generally, a healthy animal with optimum fiber and Total Mixed Ration 
(TMR) intake will chew about 65-70 times while ruminating before swallowing and regurgitating. 

R. Reduce incidence of milk fever by using forage that is low in potassium or by feeding anions to induce 
mild acidosis in dry cows approximately 2 weeks before calving. Electrolyte mixtures are available 
commercially to add to the feed. When calcium supplements are given (sometimes in excess) to cows in 
advanced pregnancy, calcium is 
not absorbed and available if there is electrolyte imbalance in the system. Therefore, maintaining ionic 
balance is important to prevent milk fever.

S. Feed has a variable amount of moisture, so nutrient contents of feed and fodder are generally expressed 
on a dry matter basis and voluntary DMI is one good indicator of whether animals are getting adequate 
nutrients. Normally if an animal is fed with good quality feed and fodder, the animal's voluntary DMI 
approaches that required. With a poorly balanced ration it is difficult to achieve the targeted DMI. Dry 
matter for feeding comes from roughages (green + dry) and concentrates (mainly grains, oil cakes, industrial 
byproducts, mineral mixtures and salt). DMIs for different categories of dairy cattle are influenced by many 
factors like proportion of green forages, nutrient concentrations in the feed and fodder offered, animal's 
stage of lactation and environment. The following are broad guidelines for appropriate DMI. For details see 
'Nutrient requirement of cattle and buffalo' Indian Council for Agricultural Research (ICAR publication 
2013). 
I.  Growing calves 2.5-2.7% of body weight (BW) 
ii.  Heifers 2.8-3% BW 
iii.  Dry cows 3%  BW 
iv.  Poor producing cows (1-3 liters per day) 2.7-3% BW 
v.  Low producing cows (4-7 liters) 3-3.25% BW 
vi.  Medium producing cows (8-14 liters) 3.25-3.5% BW 
vii.  High producing cows (15-25 liters) 3.5-4.0% BW 
viii.  Very high producing cows (above 25 liters) 4% BW or more 

This requirement is to be met through roughages and concentrates and fed as mixed ration. Roughages 
include green succulent roughages (green fodder/grasses/silage) and dry roughages (straw, kadbies etc.).  
Roughage to concentrate ratio in the ration can vary depending upon availability of green roughages and 
costs. To avoid metabolic problems like acidosis, concentrate proportion should not be more than 60% of 
total dry matter requirements. If more green fodder is available, the concentrate proportion can be reduced 
from 60% (maximum) to about 10-30% depending upon milk production. Normally for every 2.5 kg milk 
production in cows and for every 2 kg milk production in buffaloes, one kg concentrate having 20-22 % CP 
and 70-75% TDN is required above the maintenance ration for high producers.
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Depending on local availability and cost, the maximum possible green fodder/silage should be included in 
the ration, with a minimum of 15-25 kg green succulent roughage given to each adult animal. During the last 
3 months of pregnancy, in addition to the normal maintenance ration the following is required for foetal    
growth: 0.9-1.1kg concentrates for cattle and 1.0-1.5 kg for buffaloes (having 20-22% CP and 70-75%TDN). 

T. Water requirements: all dairy cattle must have round-the-clock access to drinking water sufficient for their 
needs and not harmful to their health. This need depends on many factors like body weight, climatic 
conditions, shelter provided, type of feed and fodder provided. The water supply system should be cleaned 
and maintained regularly. Water should be palatable. The farm water supply should be able to meet peak 
demand of 14 liters/milking cow/hour. The quality of water for dairy cattle should be monitored. Have an 
alternative watering system in the event of an interruption in water supply. Keep water troughs, bowls, and 
nipples clean and check them at least once daily to ensure they are dispensing water properly. Provide 
water with a depth of at least 4in/10cm in water troughs and mount troughs at a height comfortable for the 
cow to drink (24-30in/60-75cm). Situate watering points at walkthrough areas (cross-over alleys). Test 
water quality at least annually and occasionally test for stray voltage. Water quality affects water 
consumption. Cows will limit their water intake to the point of dehydration if the quality of drinking water is 
compromised (e.g. polluted by algae, manure or urine). This will negatively affect both welfare and 
productivity. 

5.3.3 Supplementary information
Cows should be at a BCS of around 3.5 at dry off and should be fed to maintain this condition until calving. 
Post calving (calving to 120 days) cows can be expected to lose 0.5 to 1 unit of BCS. Cows should not lose 
more than 1 BCS at any time. BCS should remain constant or begin to increase during mid-lactation. During 
late lactation cows should gain back the BCS lost during the post-calving period. Cows that are too fat at 
calving (BCS>4) are more prone to reproductive and metabolic diseases (e.g. difficult calving, retained
placenta, cystic ovaries, uterine infections, ketosis, displaced abomasum, milk fever). Cows that are too thin 
at calving (BCS<3.25) may not have sufficient body reserves to support high levels of milk production. Cows 
that lose more than 1 BCS experience reduced fertility, particularly if the loss is rapid.

Cows that are transitioning from gestation to lactation have increased nutrient demands that must be met. 
Inadequate nutrition during this period can lead to both metabolic and infectious diseases, e.g. ketosis, fatty 
liver, milk fever. These health issues impact negatively on animal welfare, reduce milk production, reduce 
reproductive performance, and shorten the animal's life expectancy.

Calculating body weights of cattle using a measuring tape:  

Weight in Seer (one Seer=0.933 Kg) = Heart girth in inches multiplied by body length in inches divided by 
Y, where
 Y = 9 if heart girth is less than 65 inches 

Y = 8.5 if heart girth is 65-80 inches
Y = 8 if heart girth is more than 80 inches

Table 5.1 Nutrient requirement for pre-ruminant calves (Indian Council for Agricultural Research, 2014)
 

 

        

Age (days) BW (Kg)
 

ADG (g)
 

CP (g)
 

DCP (g)
 

TDN (g)
 

ME (Mcal)
 

Ca (g)
 

P (g)

0-15 25 200 114 80 400 1.5 2.5 1.5

16-30 30 300 129 90 500 1.7 3.0 1.5

31-60 40

 

300

 

180

 

125

 

800

 

2.4

 

3.5

 

1.7

61-90 50 350 215 150 1000 3.6 4.0 2.0
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Table 5.2 Feeding schedule for calves (Indian Council for Agricultural Research, 2014)

Milk feeding can be stopped gradually after 60-90 days when the calf starts taking in about 750 grams of 
calf starter (concentrate for young calves). Calf starter can be introduced after 1.5-2 months. Some green 

development.succulent roughage can be offered after 2-3 weeks for rumen 

 

Colostrum
 

 

 

 

10% BW

Age (days)
 

0-4

 

5-30

 
BW (Kg)

 
Milk (kg)*

 

Up to 30

 

Up to 30 10% BW

 

31-60 5% BW

Table 5.3 Daily maintenance requirements for DM, energy and protein of lactating cattle/buffalo 
(ICAR, 2014)

Table 5.4 Dry matter (DM), energy and protein requirements for milk production/kg milk in cattle 
(ICAR 2014), to be added to the maintenance requirement for calculating total requirements of 
lactating cows

Table 5.5 Dry matter (DM), energy and protein requirements for milk production/kg milk in buffalo 
(ICAR, 2014), to be added to the maintenance requirement for calculating total requirements of 
lactating buffalo 

 

 

 

 

 
 

 

 

 

 

 

       

BW (Kg) DM (Kg) TDN (Kg) ME (Mcal) MP (g) RDP (g)

4.32 1.92 6.94 141 220

250 5.40 2.28 8.24 167 260

300 6.48 2.62 9.47 191 298

350 7.56 2.95 10.67 214 335

400 8.64 3.27 11.82 237 370

450 9.72 3.58 12.94 259 405

500 10.80 3.88 14.04 280 438

550 11.88 4.18 15.10 301 470

600 12.96 4.47 16.15 321 502

650 14.04 4.75 17.18 341 533

700 15.12 5.03 18.19 361 563

750 16.2 5.31 19.19 380 593
800 17.28 5.58 20.17 399 623

200

 

 

 

 

 
 

 

CP (g)

259

306

351

394

436

476

515

553

591

627

663

698
733

 
Fat (%) DM (Kg)

 
TDN (Kg)

 
ME (Mcal)

 
MP (g)

 
RDP (g)

 
RUP (g) CP (g)

3 0.450

 

0.290

 

1.05

 

51

 

44 44 96

4 0.510 0.330 1.20 51 50 37 96

5 0.570 0.370 1.34 51 56 30 96

6 0.640 0.410 1.50 51 62 23 96

7 0.700 0.460 1.64 51 69 15 96

   

 

 

 

   

 

 

 

   

 

 

 

Fat% DM (Kg) TDN (Kg) ME (Mcal) MP (g) RDP (g) RUP (g) CP (g)

4 0.550 0.360 1.29 66 54 60 124

5 0.610 0.400 1.43 66 60 53 124

6 0.670 0.440 1.58 66 66 46 124

   

7 0.740 0.480 1.73 66 72 39 124
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Table 5.6 Dry matter (DM), energy and protein requirements for pregnancy in cattle (ICAR, 2014), 
to be added to the maintenance requirement for calculating total requirements of pregnant cattle

Table 5.7 Dry matter (DM), energy and protein requirements for pregnancy in buffalo (ICAR, 2014), 
to be added to the maintenance requirement for calculating total requirements of pregnant buffalo

Nutritive values of commonly used feeds and fodders are given in Appendix 1.

5.4. Forage preservation
It is desirable for green fodder in excess of requirements to be preserved in the form of hay or silage for feeding 
during periods of lean fodder availability. The methods used for preserving fodder should be chosen to preserve 
quality and minimise the loss of nutrients.

5.4.1. Hay 
Fodder crop plants dried either under natural sunlight or artificially to contain less than 15% moisture are 
known as hay. Hay making involves selection of suitable plant varieties sown with a relatively high seed rate 
to ensure a dense stand of crop with fine stems, good yield and few weeds. The crop is harvested at a 
proper stage and curing is carried out. The objectives of curing are to remove moisture sufficiently to avoid 
mould and spoilage, while preserving maximum nutrients and quality. 
 
The methods of hay making generally employed include field curing, barn curing or artificial drying 
depending on the prevailing weather conditions and facilities available. In field curing the forage is cut and 
dried in the sun for about three days and then stacked or baled with an automatic bale making machine. 
Barn curing involves drying hay under shade by air forced into the barn through pipes by powerful fans. This 
method is applicable when it is difficult to cure hay in the field due to high humidity or frequent rain. The third 
process is to use driers. The green forage is chopped and then passed through a drier in which it is exposed 
to hot air.  

Both legumes and non-legumes can be used for hay making. Lucerne is ideal. It has high dry matter, protein, 
mineral and carotene content and good palatability. Berseem, cowpea and clovers are other suitable 
leguminous crops. Non-leguminous hay contains less protein, minerals and vitamins. Oats, maize, barley and 
some grasses are good crops for hay. Hay can also be made from a mixed crop of legumes and non-
legumes.
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8 0.800 0.520 1.88 66 78 31 124

9 0.860 0.560 2.02 66 85 24 124

10 0.930 0.600 2.17 66 91 17 124

6-7 0.85
 

0.64
 

2.3
 

109
 

96 56

7-8 0.99 0.74 2.67 143 112 85
8-9 1.13 0.84 3.05 178 128 113

Months of pregnancy 
 

DM (Kg)
     

 
169

216
263

 

6.7

7.8

8.9

9.10

1.0

1.2
 

1.4
 

1.5

TDN (Kg) 

0.8

0.9
 

1.0
 

1.1

ME (Mcal) 

2.76

3.21
  

3.66
  

4.11

MP (g)

131

172

214

255

RDP (g)

115.4

134.2
  

153.0
  

171.8

RUP (g) 

67

101

136

171

CP (g)

Months of pregnancy DM (Kg) TDN (Kg) ME (Mcal) MP (g) RDP (g)
 

RUP (g) CP (g)

203

259

316

373

         Fat% DM (Kg) TDN (Kg) ME (Mcal) MP (g) RDP (g) RUP (g) CP (g)
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Good quality hay has a major proportion of leaves, with shattering avoided during hay making. It has a 
green colour, pleasant aroma and is free from dust and mould. For proper storage it should not have more 
than 15% moisture as more can lead to generation of heat due to fermentation of plant sugars and 
consequent loss of nutritive value.

5.4.2 Silage
Silage is a fermented feed resulting from the storage of high moisture crops, usually green forage under 
anaerobic conditions. Silage is a good substitute for fresh, green fodder and can be prepared in weather 
unfavourable for hay making. Silage can be stored in a smaller space than hay. Crops like maize, sorghum, 
oats, certain grasses and some leguminous crops mixed with grasses can be used for silage making. The 
silage made from cereal fodder crops like maize, sorghum, oats and grasses has poor protein content which 
can be improved by incorporating urea at 0.3 to 0.5% on a dry matter basis. 

In the ensiling process, the chopped plants, harvested at the proper stage, are compactly packed inside the 
silo (a pit, trench, tower or bunker) and sealed off from the atmosphere. Under anaerobic conditions bacteria 
(especially lactobacilli) ferment the sugars present in the chopped forage plants to lactic acid and certain 
other acids. These acids dissolve in the plant juices thereby permanently preserving the forage in this state. For 
ensiling, the fodder crops should be neither too dry nor too high in water content: moisture up to 70% is 
desirable. Preparation of silage from grasses and legumes containing little sugar is possible only when certain 
additives such as molasses are added at the rate of 40 kg per tonne for legumes and 20 kg per tonne for 
grasses.

Good silage should have a mild, pleasant aroma, an acid taste and a slightly greenish colour. It should be 
free from sliminess and mould growth and should have sufficient acid to prevent further degradation. Good 
quality silage can be fed to dairy cattle at the rate of about one third of the total dry matter intake.
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6. Health 

6.1 Introduction 
Herd health management is one of the most important components of total herd profitability and welfare. 
Maintenance of a suitable environment, adequate nutrition, sanitation and vaccination are important for 
health management, to reduce exposure to disease-inducing agents and to increase immunity to specific 
pathogens. Sound management, in addition to reducing the chance of injury or exposure to potential 
pathogens, provides conditions that enhance the animals' ability to build or acquire immunity to prevalent 
diseases.

Most of this section concerns active health management, but it is important to emphasise that vigilance for 
health problems in the herd is also vital. This can mostly be achieved by general observation of animals 
without handling them, observing factors like changes in behaviour (e.g. separation from the group, 
excitation), voice, feeding (e.g. reduced feed intake, abnormality in rumination), defecation (constipation or 
diarrhoea), urination (e.g. coffee coloured urine symptomatic of babesiosis), posture, gait (movement) and 
body condition.

For health management, the most effective routine procedures which can be used are:
 Regular vaccination programme and screening of herd against diseases
 Promote resistance in animals that might be exposed to potentially infectious agents through good 

nutrition and active immunization 
 Regular deworming programme and other measures to control external and internal parasites
 Maintenance of health, production and reproduction records of all animals in the herd:see Section 8 
 Mastitis control programme: mastitis is one of the major causes of economic losses in crossbred dairy 

herds in India
 Regular examination of cows with breeding or calving problems
 Planned programme of calf health care
 Biosecurity measures on the farm

6.2 Minimizing disease incidence

6.2.1 Minimum standards

6.2.2 Good practices for minimizing disease incidence 
A. Provide an appropriate housing facility with adequate space for all animals.

B. Avoid temperature extremes and fluctuations to keep the temperature within the animal's comfort zone.

Minimum standard 6.1
The dairy farm should be planned and managed for positive health, with careful 
consideration of appropriate sourcing, housing (including sanitation), feeding, monitoring 
and treatment of animals.
Minimum standard 6.2
Each dairy farm should have an animal health plan developed in conjunction with a 
veterinarian and updated regularly. The unit should have regular contact with a veterinary 
surgeon, and the veterinarian should be consulted whenever the best way to safeguard 
cow welfare is not clear. 
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C. Ensure adequate ventilation in all confinement units: usually about four air changes per hour in winter but 
considerably more in summer.

D. Practice good sanitation at all times. Manure should be removed as frequently as practical.

E. Replacement animals should be obtained from sources that maintain excellent health status and should be 
checked and vaccinated against endemic diseases when purchased or during the quarantine period.

F. Isolate all new animals for a sufficient period (minimum 30 days) before allowing full entry into the facility. 

G. Follow all-in all-out system for animal sheds whenever possible. The animal shed should be cleaned and 
disinfected between the departure of one group and the introduction of the next.

H. Ensure that animals always have an adequate quantity of feed and fodder, appropriate to their species, 
age and physiological stage. Test feed ingredients for nutrient content and for the presence of spoilage or 
toxins. 

I. Provide ample, potable water, with space for at least 10% of housed cattle to drink at any one time.

J. Protect feed and water from fecal and other environmental contamination.

K. Do not mix different species and different age groups of animals.

L. Observe all animals daily for abnormal behaviour or other signs of disease.

M. Begin treatment quickly whenever diseases are detected.

N. Isolate sick animals.

6.3 Disease and parasite control

6.3.1 Introduction
The following cattle diseases have been identified as important endemic diseases in India. Therefore a 
regular vaccination programme, parasite control programme and prophylactic measures are important 
against these diseases.

 Foot and mouth disease 
 HaemorrhagicSepticaemia
 Black quarter
 Anthrax 
 Enterotoxaemia
 Cow and buffalo pox
 Brucellosis 
 Rabies 
 Parasitic diseases (Fascioliasis,Amphistomiasis,Schistosomiasis)
 Protozoan diseases (Babesiosis, Theileriosis, Anaplasmosis,Trypanosomiasis, Coccidiosis)
 Tuberculosis 
 Mange infestations 
 Mastitis
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Foot and Mouth disease First vaccination at four

months then every six
months (February-
March & August-
September)   

Polyvalent tissue  
culture vaccine

More vaccinations (3-
4) may be necessary 

Anthrax First vaccination at six
months then once a 
year pre monsoon 

Spore vaccine Only in endemic area 
(May-June)

Black Quarter 

 

First vaccination at six 
months then once a
year 

Killed vaccine Before onset of rainy
season (May-June)  

Hemorrhagic Septicaemia

 

First vaccination at six
months then once a
year  

Oil adjuvant
vaccine 

 
Before onset of rainy 
season (May-June) or
during outbreaks  

Brucellosis (Contagious
abortion) 

At about 6 months of 
age (calfhood
vaccination) 

Cotton strain 19
(live bacteria) 

Vaccination interferes
with diagnosis  

 
Disease Strategy Type of vaccine Remarks

6.3.2 Minimum standards

Minimum standard 6.3
Vaccination should be carried out against the prevalent cattle diseases, from a few months 
of age and throughout life, with additional vaccination or treatment as appropriate if 
exposure to other diseases is likely or confirmed.

  Minimum standard 6.4
A regular deworming programme and other measures to control external and internal 
parasites should be used throughout life, with extra measures as needed.

6.3.3 Vaccination
A standard vaccination schedule appropriate for all dairy animals anywhere in India is shown 
in Table 6.1. All these vaccines are commercially available.

Table 6.1 Vaccination programme

For rabies, post exposure vaccination is recommended at 0, 3,7, 14,28 and 90 days. For example, if the 
farmer suspects that a cow has been bitten by a dog, this vaccination course can be started as a preventive 
approach. If a cow is bitten by a dog that is confirmed to have rabies (e.g. by physical symptoms), the post 
exposure vaccine course should be started immediately.

6.3.4 Good practices for parasite control
A. Ectoparasites cause reduced animal production and performance, partly through transmission of 
arthropod-borne diseases like trypanosomiasis, babesiosis andtheileriosis. External parasites can be 
controlled by using ectoparasiticides in the form of pour-on, spray and injectable preparations. Protozoan 
diseases mostly occur during the summer or rainy season when ticks have higher activity. Therefore, control of 
ectoparasites during that season is important. 

B. Young animals (up to 18 months) should be dewormed more frequently (at least 4 times in a year and if 
necessary monthly) than adult animals, depending on the climate and management. 
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C. Routine use of the same anthelminthic drugs should be avoided, to prevent build-up of resistance. 

D. Correct dosages should be used at all times, to prevent formation of resistance. 

6.4 Milking and mastitis

6.4.1 Introduction
Proper milking procedure is necessary to maintain hygiene and the health of the cow:

· Establish and maintain a regular milking schedule in a stress free environment
· Attach the milking unit properly
· Minimise machine stripping and avoid liner slips
· Avoid over milking and removing the unit under vacuum
· Optimum vacuum must be ensured and fluctuation in vacuum levels must be minimum
· Pulse rate should be maintained within permissible limits
· Teat liners must be checked for rupture or other faults and must be replaced at least once a month
· Milking equipment should be inspected daily 

Prevention and control of mastitis is particularly important. Mastitis is an inflammation of the mammary gland 
and it is one of the most common, painful and costly diseases of dairy animals across the world. Mastitis 
causes a decrease in milk production and its quality. Further, it has public health concerns due to the 
increased risk of milk borne pathogenic organisms.

Clinical mastitis can be diagnosed through the appearance of changes in the milk (flakes, clots or a watery 
appearance) or the udder (redness, heat, swelling, pain) and systemic reaction in animals (fever, reduced 
feed intake etc.). If only changes in the milk are observed the mastitis is considered mild, if there are also 
changes in the udder the case is moderate, while if systemic signs also occur the mastitis is severe.Moderate 
or severe mastitis requires immediate veterinary intervention. Mild mastitis requires on-farm intervention, 
including preventative measures.

Somatic Cell Count (SCC) can be used for detection of sub-clinical mastitis as well as quality of the milk: see 
paragraph F below. 

6.4.2 Minimum standards

6.4.3 Good practices for mastitis control 
A. Milking machinery should be properly adjusted (including optimum vacuum and minimum fluctuation in

  Minimum standard 6.5
For the prevention of mastitis, careful hygiene must be practised, cleaning the housing, 
milking machinery, hands of milkers, and the teats before and after milking.

  Minimum standard 6.6
Cows must be screened for mastitis at every milking using the physical quality of the milk, 
and also regularly using Somatic Cell Count.

Minimum standard 6.7
Cows with a high Somatic Cell Count should be treated for sub-clinical mastitis. If mastitis 
is confirmed, the cow must be segregated, milked and treated separately, with proper 
hygienic measures. Treatments should be recorded, and a milk withdrawal period applied.
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 vacuum), checking with a qualified milk machine technician if necessary. The milking unit should be 
professionally checked at least annually.

B. Keep housing facilities hygienic to reduce the number of pathogens in the environment, and ensure 
hygienic and properly maintained milking equipment.

C. Disinfect the hands of milkers and the milking machine clusters before milking.

D. Pre-dip teats in a mild antiseptic solution (teat dipping solution) for 30 seconds and dry with a clean 
towel/paper napkin.  To ensure effectiveness of disinfectants the udder must be clean, so if necessary it 
should be washed to remove all loose organic matter before applying disinfectant.

E. Before milking, draw a few streams of milk from each teat (foremilk) and check the physical quality of the 
milk for mastitis, using a strip cup or California Mastitis Test. 

F. Screen all lactating cows for sub-clinical mastitis by using SCC at least monthly. As mentioned above, cows 
with high SCC should be treated against sub-clinical mastitis.

G. If mastitis is confirmed, the cow must be segregated from the rest of the herd and milked and treated 
separately, besides adopting proper hygienic measures. Remove persistently-infected animals (with three or 
more episodes in a lactation) and those with chronic mastitis.

H. Milking of a cow with mastitis should be done last, manually or with a separate milking cluster. The milking 
machine should be disinfected at every use. 

I. The vacuum should always be shut off before the teat cups are removed.

J. Disinfect teats post-milking by dipping for at least 30 seconds or spraying, using a disinfectant such as 
iodophor solution containing 0.1 to 1.0% available iodine or chlorhexidine 0.5 to 1% in polyvinyl pyrrolidone 
solution or  0.3% aqueous solution or sodium hypochlorite (4% solution).

K. Provide concentrate or green fodder after milkingto encourage the animal to remain standing and reduce 
the chance of ascending infection.   

L. Periodically check the teat end for any damage. For mild damage a lubricant can be applied to the teat, 
but veterinary opinion should be sought for moderate or severe damage.  

M. Clinical mastitis in lactating cows should be treated with antibiotics, after carrying out an antibiotic 
sensitivity test, following the recommendation of the herd veterinarian. Use single dose tubes, not multiple 
dose bottles which can become contaminated and infect other animals. An appropriate milk-withdrawal 
period must be applied after treatment with antibiotics.

N. Treatment records should be maintained properly at all times.

6.5 Calf health management 

6.5.1 Introduction 
�Today's calf is tomorrow's cow� and as discussed previously, rearing of young calves is important to the 
success of a dairy farming enterprise. Calf mortality, especially from 0 to 3 months of age, contributes 
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significantly to total mortality. Calves that suffer illness during early life affect the farm profitability through 
impaired growth rate, reduced lifetime milk production, increased veterinary costs, and lower availability of 
replacement heifers.

6.5.2 Minimum standards

See also sections 3.2.2 (Minimum standards for husbandry of calves) and 5.2.2 (Minimum standards for 
feeding calves)

6.5.3 Good practices for calf health management
A. Immediately after birth, membrane and mucous adhering to the nostril, mouth, eyes and ears should be 
removed to facilitate normal breathing.

B. The navel cord should be cut about 2.5 to 3.0 inches away from body and dipped with antiseptic solution.

C. Calves should be provided adequate space, bedding material, proper ventilation and protection from 
summer and winter environmental stresses.

D. Calves should be reared completely in isolation from the adult stock.

E. Isolate sick calves, provide them with ideal conditions and treat them with suitable antibiotics under 
veterinary supervision.

F. Feed milk or skimmed milk at the proper temperature.

G. Avoid abrupt changes in feeding schedule. 

H. Deworming should be done initially within the first week after birth. After that, for 18 months calves should 
be dewormed at least 4 times per year and if necessary monthly. Special attention should be given to 
deworming before and after the rainy season.

6.6 Dry cow management

6.6.1 Introduction
The dry period offers a valuable opportunity to improve udder health while cows are not lactating. On the 
other hand, the initial 2 to 3 weeks and the final 2 to 3 weeks of the gestation period are very vulnerable to 
new infections. The procedure of dry cow therapy may be carried out as follows.

6.6.2 Minimum standards

  Minimum standard 6.8
Newborn calves should be carefully checked, cleaned and their navel treated, and 
deworming should be done within one week of birth. To safeguard health, they should be 
provided with adequate space, bedding, ventilation and protection from environmental 
extremes. 

  

Minimum standard 6.9
Dry cows must be inspected, and treated as necessary, to ensure udder health, particularly 
after drying off and in the final weeks before calving.
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6.6.3 Good practices for dry cow management
A. Dip all the teats in an effective teat dip after complete milking and dry completely.

B. Disinfect each teat end with an alcohol soaked cotton swab and infuse a single dose by syringe (or single 
use tube) of a recommended antibiotic. Long acting antibiotic preparations like benzathinecephapirin, 
benzathinecloxacillin, benzathine penicillin, erythromycin andnovobiocincan be used successfully. A partial 
insertion method of administration is better than complete insertion.

C. Immediately after treatment dip all the teats in an effective teat dip again.

D. The target of dry cow treatment is the group of pathogens residing in the udder: Streptococcus spp., 
Staphylococcus aureus and Corynebacteriumpyogenes. To check for new infections that occur in the few 
days before calving, a second treatment during the final one or two weeks of pregnancy may be practised, 
but with great care as there is high degree of susceptibility during this period.

E. Besides therapy, dry cows should be provided with an environment that is as clean and dry as possible. It 
is also important to provide adequate space, ventilation, and lighting to ensure cleanliness and comfort. 

F. Clipping of the hair on the udders, flanks and inside the hind leg helps to reduce contamination. 

G. Adequate, balanced feeding of dry cows, with vitamin E and selenium supplementation, also appears to 
be effective in preventing mastitis infection at calving and in early lactation, as this enhances the animal's 
defence mechanisms. This is also helpful to ensure high milk yield in the ensuing lactation.

6.7 Biosecurity 

6.7.1 Introduction 
Biosecurity is an important tool for improved animal health, product quality and economic value of the farm 
through higher business productivity. Biosecurity procedures are basically meant to control and avoid the 
introduction of new infectious agents into the farm as well as to keep the spread of any diseases on the unit 
itself ata minimum level.

6.7.2 Minimum standards

6.7.3 Good practices for biosecurity 
A. The farm should be enclosed by fences, canals, ditches or natural vegetation to limit the entry of disease 
carrying animals.

  

Minimum standard 6.10
For biosecurity, the unit should be enclosed by fences and gates, with proper procedures in 
place for hygiene of people, vehicles and equipment entering and leaving.

Minimum standard 6.11
New animals should be purchased from sources with good health status, checked for 
disease, vaccinated as necessary and quarantined before joining the herd.

Minimum standard 6.12
Rodents, dogs and other disease vectors should be controlled, using humane methods.  
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B. Strictly control the entry of personnel and maintain an appropriate hygiene barrier around the farm, e.g. 
foot baths at entry/exit points, and clean clothes/overalls and boots/shoes for visitors on larger units.

C. Strictly maintain a hygienic environment, for example by disinfecting vehicles and equipment as they enter 
the farm if they have been exposed to other farm animals, and also when they leave.

D. New animals should be purchased from reliable and genuine sources that can demonstrate that they 
maintain excellent health status.

E. The history of treatment and vaccination of the farm should be taken into account, and vaccination against 
endemic diseases should be done accordingly. 

F. New animals should be checked for tuberculosis, Johne's disease and brucellosis.

G. Isolate all new animals for a sufficient period (minimum 30 days) before allowing full entry into the herd 
and contact with other animals.

H. Animals from different physiological stages or ages should be kept in separate paddocks or units and 
should have separate management strategies.

I. Dead animals should be removed immediately and disposed of in a sanitary manner, according to 
appropriate municipal laws, to avoid the risk of spreading infection.

J. The farm should have documented protocols for health, feeding and breeding management, accessible to 
all personnel on the farm.

K. Farm personnel should be trained in health management and biosecurity and their performances should be 
evaluated periodically.

6.8 Lameness

6.8.1 Introduction 
Lameness is a painful syndrome of dairy cattle, with multi-factorial causes. It causes heavy economic losses 
due to infertility problems, reduced milk yield, high risk for secondary metabolic diseases and increased 
veterinary costs. With mastitis, it is one of the biggest animal welfare problems on dairy farms.

6.8.2 Minimum standards

Minimum standard 6.13
Measures must be in place to prevent or minimise lameness, including provision of suitable 
flooring and diet, regular foot inspection and hoof trimming.

Minimum standard 6.14
Animals must be regularly inspected for signs of lameness, and animals diagnosed as lame 
treated promptly. 
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6.8.3 Good practices to control lameness
A. Sand or straw bedding should be provided in the lying area for all cows to reduce the incidence of 
lameness and to ensure a comfortable lying area for any lame cows.

B. Dry walking and standing areas should be provided.

C. Correct hoof trimming should be done at least once a year (during drying off or mid-lactation)and more 
often if lameness is prevalent. Consult the veterinarian if you are unsure how to trim hoofs properly.

D. Use a footbath for all animals in the herd with an effective disinfectant at least once a week.

E. At least 40% and preferably over 50% of the diet should be provided through good quality forages to 
ensure sufficient fibre.  If more quantity of concentrate is required, it should be fed in small quantities with 
greater frequency.

F. Balanced energy and protein should be provided.

G. Vitamins (A, D, E and Biotin), minerals (calcium and phosphorus) and trace elements (zinc and selenium) 
can be supplemented for lame animals.

6.9 Reproductive health management

6.9.1 Introduction
For economical milk production, every dairy cow/buffalo should calve once every year. To achieve this it is 
necessary for every dairy animal to come into oestrus (heat) within two months after calving and conceive 
successfully with one or two inseminations. This is possible if the animal is in optimum body condition and 
reproductively healthy, requirements that are inter-related. 

6.9.2 Minimum standards

Minimum standard 6.15 
It should be ensured that dairy cows/buffaloes expel their placenta within 3-8 hours after 
calving. If this is delayed for more than 12 hours, expert veterinary technical help must be 
sought.

Minimum standard 6.16
Dairy cows/buffaloes should come into heat within two months of calving; any longer 
period of anoestrus must be viewed seriously and rectified with veterinary help. The 
animals must be observed carefully for heat after calving and then inseminated by properly 
trained personnel.

Minimum standard 6.17
Dairy cows/buffaloes should conceive with one or two inseminations. If they do not, they 
must be examined by a veterinarian and treated accordingly.

Minimum standard 6.18
Dairy cows/buffaloes should calve normally after completing the full gestation period. 
Premature calving or abortion should be reported to the veterinarian for examination and 
treatment, if needed.
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6.9.3 Good practices for reproductive health management
A. For maintenance of optimum reproductive health of dairy cows/buffaloes, the foremost requirement is 
availability of ample green fodder, well balanced concentrate feed in a requisite quantity and a comfortable 
housing environment.

B. The main reason for delayed expulsion/retention of the placenta is deficiency of calcium in the diet and 
infection of the reproductive tract. Hence, in the event of retained placenta:
a) Milk the animal as soon as possible. This aids in expulsion of the placenta by release of oxytocin during 
milking. 
b) Enrich the post-partum diet with oral calcium supplements. If necessary, intra-venous calcium therapy should 
be given under supervision of a veterinarian.
c) Cut the hanging placenta near to the vulva with clean scissors, but do not either pull the hanging placenta 
or tie any weight to it. Wash the hind quarters of the animal with clean cold water after adding a pinch of 
potassium permanganate and wait for natural expulsion. 
d) If the placenta is not expelled within 12 hours, consult a veterinarian for further intervention and treatment. 

C. Some dairy animals experience pre- or post-partum prolapse of the vagina/uterus during the last 2-3 
months of gestation, or the first few days after calving. The main causes are injury, infection of the urinary tract 
or genitalia and deficiency of calcium. The following  practices should be adopted as first aid:
a) Wash the prolapsed part with clean, cold water after adding a pinch of potassium permanganate and 
apply an antiseptic cream like Sofframycin.
b) Keep the animal in a standing position as far as possible and keep the environment clean, especially the 
floor area. 
c)   Increase feeding frequency to 4-6 times a day instead of twice a day.
d)   Use calcium therapy both orally and intravenously.

D.  After reaching puberty, every healthy cow/buffalo comes into heat, which is repeated every 17 to 23 
days if they have not conceived. Common signs of heat include restlessness, a slight decrease in feed intake 
and milk yield, frequent urination and bellowing, mounting behaviour, swelling of the vulva and discharge 
from the vagina. Not every animal shows all of these signs, but standing still while being mounted by other 
animals is the most confirmatory sign of heat. Skilled and dedicated persons must be engaged for the task of 
heat detection. Three to four observation periods of 30 minutes each between 6 am and 7 pm are highly 
beneficial. Use of a teaser bull in combination with visual observations increases the efficiency of heat 
detection. For full information on artificial insemination, see the National Dairy Development Board (undated) 
publication on 'Minimum standards and standard operating procedures for artificial insemination.' Once the 
animal is observed in heat, the following practices should be adopted:

a)  Note the colour of vaginal discharge. It should be clear and transparent like glass.  Any other colour such 
as reddish, yellowish or whitish is indicative of genital tract infection, which needs to be treated by a 
veterinarian.
b) Time of insemination is very important for conception. If heat signs start in the morning, then have the animal 
inseminated in the evening, and if the animal comes into heat in the evening then have her inseminated next 
morning. The idea that concentrate feed should be stopped after insemination as it reduces conception, is not 
true.
c) Usually cows/buffaloes remain in heat for 12 to 18 hours, but some animals remain in heat for 2-3 days 
due to hormonal disorders. Such animals must be inseminated twice (morning and evening) or injected with 
ovulation inducing hormones under the supervision of the attending veterinarian.

E. Some dairy cows/buffaloes either fail to come into heat or do not conceive after two or more 
inseminations. Common causes for this are anoestrus, under-developed (infantile) genitalia, infection of the 
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uterus (endometritis) and repeat breeding. The following points should be observed under these 
circumstances:
a) In the event of anoestrus due to delayed puberty or infantile genitalia, the immediate step is to provide the 
requisite balanced concentrate feed in optimum quantity, fortified with minerals, especially calcium, 
phosphorus and vitamin A & D. Check that the animal is free from ecto- and endo-parasites.
b) Endometritis can be identified by a change in the colour of vaginal discharge from transparent to any other 
colour like reddish, yellowish or whitish. Such animals should be treated with antibiotics by the attending 
veterinarian for one or two cycles, until the discharge becomes clear and transparent, and then inseminated in 
the next cycle.
c) Some animals show silent heat, in which the visible symptoms of oestrus are not expressed. This mostly 
arises due to inadequate space availability, hoof problems, ecto- and endo-parasites, poorly balanced feed 
etc. It can be rectified by providing appropriate care and management to the animal.

F. In some cows/buffaloes premature calving occurs. This may be due to genital infections like brucellosis, 
chlamydiosis and trichomoniasis that can be diagnosed by following proper laboratory procedures. 
a) Any premature birth must be reported to the attending veterinarian and thereafter the recommended line of 
treatment must be followed.
b) The source of semen/bull should be considered and changed if required. 
c) If the incidence of brucellosis is high, vaccination with Cotton strain 19 vaccine should be carried out for all 
female calves in the herd.
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7. Unwanted animals

7.1 Introduction
With the increasing commercialisation of dairy farming and ever-larger herd sizes comes a corresponding 

4increase in the number of animals which are either unwanted or otherwise surplus to requirements . Just as 
other industries are increasingly being expected to manage all aspects of the production chain in a safe and 
responsible manner, there is an expectation that as part of a professional and modern industry, dairy 
enterprises will do the same.Commercial dairy farmers in India have both a 'duty of care' and a moral 
responsibility to ensure that all reasonable steps are taken to ensure the welfare of their animals, and this 
includes unwanted animals. Abandoning unwanted animals is an offence under section 11(l) of the 
Prevention of Cruelty to Animals Act, 1960 and is also unprofessional, undermining the credibility of the entire 
Indian dairy industry.

One way of reducing the number of unwanted animals and hence their impact on the farm business is to use 
animals (including crossbreeds) that are suited to the local environment, as they are more resilient to Indian 
conditions than overseas genetics. Robust breeds (including crossbreeds) are also more likely to have good 
health and longevity. If purebred, high-yielding strains are used, e.g. North American Holstein animals, special 
care must be taken to ensure that their nutritional and welfare needs can be met when they are no longer 
required on the farm.

This section sets out minimum standards for the humane management of unwanted animals and provides 
guidance on how to achieve compliance with the standard. For the purposes of this document, unwanted 
animals are categorised as:low milk producing animals, non-reproductive animals, chronically ill animals and 
male calves.

7.2 Minimum standards

7.3 Achieving compliance
There are two main options for achieving compliance with the Minimum Standards described above. First, 
low producing animals or surplus calves can be sold or given to other farmers, as long as they can show they 
have the resources to feed and care adequately for the animals. 

Alternatively, unwanted animals can be relocated to a gaushala. This could be either attached to the farm as 
part of the overall business enterprise (see below), or a separate, independently run, local gaushala. In either
 case an arrangement for the on-going support of the animals must be in place (see Minimum Standard 7.3), 
otherwise there is a risk that the gaushala will not be able to care adequately for the animals. This is 

Minimum standard 7.1
Unwanted animals must not be abandoned.

Minimum standard 7.2
Every farm must have a plan in place for the humane management of unwanted animals.

Minimum standard 7.3
Where animals are relocated to a gaushala, an arrangement to support the on-going care 
of the animals must be in place between the farm and the gaushala.

4The term 'unwanted' is used, rather than unproductive, because although an animal
might be unproductive on one farm and therefore unwanted, it may well be productive
and therefore wanted on another farm. 
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especially important where high-yielding animals are concerned, as they have specific nutritional needs that 
cannot be met by feeding the same diet as indigenous cows.

7.4 Good practices for management of unwanted animals
A. Low milk producing animals
Animals whose milk production has dropped well below the herd average are likely candidates for humane 
removal from the farm. Before removing these animals, the decline in milk production should be confirmed by 
reference to on-farm production records or manual milking if necessary. 

Health, injury and environmental factors, e.g. heat stress, should be investigated. 

Immediate remedial action should be taken if ill-health, injury or environmental factors are evident. This may 
include veterinary examination and treatment. 

If no improvement in milk production is evident following remedial action, the animal may be removed from 
the herd. 

If the animal is of particularly high genetic merit, consider using them as breeding stock, otherwise on-selling 
or relocation to a gaushala are recommended. In the case of on-selling it is wise to obtain an assurance 
(preferably in writing) that the animals will not be sent for slaughter.

B. Infertile animals
Animals with low fertility or other reproductive complications are also likely candidates for humane removal, 
as the inability to calve reliably directly affects milk production. 

Before removal, these animals should be checked by a veterinarian to determine the cause of the problem 
and identify a suitable course of treatment (if appropriate). 

A second opinion from a specialist in dairy reproduction may be necessary in some cases. If no improvement 
is observed following treatment, or the condition is untreatable, the animal may be removed from the herd.

As non-reproductive animals cannot produce milk they should be relocated to a gaushala, not sold to other 
farmers.

C. Chronically ill animals
Prevention is better than cure for chronic illness. Every farm should have an animal health plan, developed 
with and regularly reviewed by a veterinarian (see Minimum standard 6.2). 

Dairy cows should also be inspected daily and immediate remedial action taken if signs of ill-health are 
evident to minimise the risk of chronic illness developing and potentially spreading through the herd. However, 
if a chronic illness is evident the affected animal(s) should be checked by a veterinarian to determine the 
cause and a suitable course of treatment (if appropriate). 

A second veterinary opinion may be necessary in some cases. If no improvement is observed following 
treatment, or the condition is untreatable, the animal(s) may be removed from the herd. 

Given their compromised health status and the fact that they might be infectious, chronically ill animals should 
not be sold to other farmers. Instead they should be relocated to a gaushala and provided with the necessary 
care and treatment to minimise their suffering. 
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D. Male calves
Despite the gradual increase in the use of sexed semen in the dairy industry, which should be used wherever 
possible, male calves will continue be produced for the foreseeable future. 

While having little or no obvious productive value from a milking perspective, dairy farmers nonetheless have 
a moral responsibility to meet the welfare needs of these animals. 

While some animals with high genetic potential may be kept on the farm for breeding purposes, sold to other 
farmers as stud animals, or sent to bull semen stations for herd improvement purposes, for the majority 
relocation to a gaushala is the only practical and humane option available. 

As mentioned above (see Minimum standard 5.1) all calves, including male calves, should receive colostrum 
twice daily for at least the first 4-5 days of life, to ensure good health and immunity against disease.

Important Note
If you are in any doubt about the humane management of unwanted dairy animals, your 
local Society for the prevention of  Cruelty to Animals (SPCA) animal welfare organisation 
or gaushala may be able to offer advice and assistance.

Abandoning animals is a punishable offence under Section 11 (I) of the Prevention of 
Cruelty to Animals Act, 1960
All animals must be moved on and off the farm in accordance with the Transport of 
Animals (Amendment) Rules, 2001 

A note on selling unwanted dairy animals to cattle traders 
The practice of selling male calves and unwanted dairy animals to cattle traders is strongly 
discouraged, as the fate of the animals cannot be guaranteed and there is a risk that they 
may end up being illegally transported for slaughter. Knowingly selling dairy animals for 
slaughter through cattle traders is unethical, inhumane, contributes to the continuation of an 
illegal trade, shakes consumer confidence and reflects poorly on the entire dairy industry.

Business benefits/opportunities of setting up a gaushala
1.  Animals in a gaushala can add to the income of the business as they produce valuable 
outputs like dung and urine, from which value-added products can be made for sale such 
as sapling pots, vermicompost and distilled cow urine.

2.C ow dung can often be used as manure for growing fodder, which reduces farm input 
costs.

3.  Cow dung can be used in a biodigester to produce biogas for running the gaushala 
and in the dairy farm for electricity for milking machines, fans, lighting, water sprinklers etc.

4.  When corporates set up dairy farms, funds allocated for corporate social responsibility 
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(CSR) can potentially be used for the social initiative of contributing to the wellbeing of 
animals in gaushalas. 

5.  A gaushala can encourage consumer loyalty to the dairy, reflecting positively on the 
business as it takes care of its environment and animals. 

6.  Consumers could be invited to sponsor animals in the gaushala. This could be done by 
allocating a fixed amount of money from every unit of products purchased by consumers, 
to contribute towards the cost of the gaushala.

Taking care of animals even after their milk producing period has ended shows high 
business values in India's socio-political context. 
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8. Record keeping

8.1 Introduction
Keeping proper animal performance records as well as business records is a key to the success of the dairy 
farm.  They are vital for the success of genetic improvement of the stock, are an essential guide for the 
scientific feeding, breeding and healthcare of the dairy animals, and thus play a central role in improving 
animal productivity.  A computer should be used for this purpose if possible, as it can play a crucial role in 
dairy record management.  In India performance records are generally not maintained by farmers, for various 
reasons. However, record keeping has tremendous advantages to the dairy farmer:

Production performance of each animal can be known;
 · Feeding and management can be done on the basis of the individual animal's productivity;
 · Animal marketing can become more authentic and rewarding;
 · Superior animals can be selected based on their actual performance;
 Farmers can participate in herd registration and breed registration programmes of the government;
 · Performance data can be provided to the administration for better planning, to research organizations 
 for processing and analysis, and to extension personnel, enabling feedback information to be given 

to the farmers, helping them to manage their cows better.

      

8.2 Animal records
8.2.1 History sheet

   

 
 

Calving Date 

Service
 

First service

Second service

Third service

 

I II III IV V

I II III IV V

Date 
Bull No.            

Date 
Bull No.            

Date 
Bull No.            

Date 
Bull No.           

Date 
Bull No

   

Calving date  

Sex of calf 
Lactation order

 

Days in milk

 

Milk yield (kg)

  

Days dry

305 days yield (kg) 

Name of farm Breed Animal No. 
       

Sire No.
  

       
Dam No.
  

Dam�s Yield
    
Address

       
Date of birth
 

       

Date of purchase

 Value Rs.
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8.2.2 Calving register

8.2.3 Calf register

Cow No. Due date
of calving 

 
Date of
calving 

 
Sire No. 

 
Calf No. Sex of calf 
 

Birth weight 
of calf  

Breed Remarks

      8.2.4 Growth record of young stock

Animal No. Date of birth Weight at birth

 

Weight at
weeks
1  2  3 -12  

 
 

Weight at month
13,14-24  

 

  

Weight at 1st
Service 

 

Weight at1st
calving 

Remarks

8.2.5 Daily feeding register

8.2.6 Herd health register

Month ________________

Date Animal
No. 

When trouble
started/history 

Symptoms Diagnosis Treatment Result
Cured/dead

 
Name of
veterinarian 

 
Cost of
treatment 

 
Date of
vaccination 

Remarks

Cow No. Date of birth Calf No. Sire No. Dam No. Sex of calf Birth weight Disposal

How             Date

Remarks

      

 
  

Date Number 
of animals

Concentrate Green fodder Dry Fodder Other feeds
Received Issued 

 

Balance Received Issued Balance Received

 

Issued Balance

 

Received Issued Balance

  

Sr.
No. 

Cow
No.

Date of
calving 

First service Second service Third service
Ist PD
Date/
Result 

IInd PD
Date/
Result

 

Expected
date of
calving  

 

Actual
date of
calving  

Calf
No. 

Remarks
Date Time Bull

No. 
Date Time

 

Bull
No. 

Date 

 

Time

 

Bull
No. 

8.2.7 Cattle breeding register
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8.2.9 Lactation record

8.2.10 Daily livestock register

  

 

 

 

Sr.
No.

Cow
No.

Date of
Birth
calving

Day 1 2 3 4 30 31

A.M.  P.M. A.M.  P.M. A.M.  P.M.A.M.  P.M. A.M.  P.M. A.M.  P.M.

Total

Month_______________

 
Cow
No. 

Milk yield (give average fat % in brackets)  Lactation
length

Lactation
yield

Dry
period 

Remarks

Jan Feb Mar Apr

 

May Jun

 

Jul

 

Aug Sep Oct Nov Dec
 

Date Cows Bulls Calves Heifers Bullocks Total 
livestock

Additions
during the day 

Deduction
during  day

Remarks
 

     
Milch Dry Males Females No. From where No. How

8.3 Business records
8.3.1 Farm inventory:  Statement of farm assets with values assigned to it on a
particular date.
8.3.2 Financial transactions
Year__________________

  Date/month Loans
 

Remarks

Taken  Given  Outstanding  
Source  Amount  Particulars  Amount  Amount  Interest 
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Date/month Permanent
labour 

 

Casual
labour 

 

Contract
labour 

 

Total
labour 

 

Wage
rates 

 

Total
wages 

               

8.3.3 Farm supplies

8.3.4 Expenditure on feeds and fodders
             
Year _______________

8.3.5 Expenditure on labour
             
Year_______________

8.3.6 Miscellaneous expenditure

Year_______________

Date/month Home produce Purchased Remarks
 

Particulars Quantity Value Particulars Quantity Value

Date/month Fodder and feeds  Remarks

Green fodder Dry fodders Concentrate Silage Total
value 

Quantity Value Quantity Value Quantity Value Quantity Value

Date/month
    
Servicing Veterinary/healthcare Electricity Water Consumables Total Remarks
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8.3.7 Expenditure on fodder production
             
Year_______________

8.3.8 Production from farm
            Year_______________

8.3.9 Farm sales
           
Year_______________

8.3.10 Business analysis

           Year_______________

  
 

 

 

  

Date/month Value Value of 

fertilizers/manureseed
Labour 

charges

 Expenditure
operation 

of tractor

 
Irrigation

charges

 Miscellaneous Total 

expendituer
      

      

Month/date Total milk Value of
dung/manure 

Value  of surplus
animals sold  

Total value

Quantity Value
     

    
    
    

Fixed cost  Variable cost  Total
cost

 

Returns Total
returns 

Depreciation
on animals,
buildings
& equipments   

Interest on
fixed
capital  

Cost of
fodder
and feeds   

 

Cost of  

 

Miscellaneous
costs  

From
sale of
milk  

 

From
sale of
manure  

From
sale of
manure  

Date/month Particulars of
produce sold 

Particulars of
party 

Value Remarks
Cash Credit
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Net farm income   =   Total returns  � Total cost

Net income per adult animal =  Net farm income / Number of adult animals

Net income per acre land =  Net farm income / Number of acres of farm

Net cash income  = Total cash sales � Total cash purchases

Rate of turn over  = Net farm income / total cost X 100

*All farm formats courtesy: Dairy Bovine Production, Sastry& Thomas, 2012
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Appendix 1 
Nutritive value of commonly used feeds and fodders
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Appendix 2 
Body Condition Scoring

Scale for Body Condition Scoring
Source: Anjali Aggarwal, Ashutoshet. al.(2009).  Body Condition Scoring of Lactating Cows. 
National Dairy Research Institute, Karnal. India 

On a five � point scale, a score of 1 denotes a very thin cow, while score of 5 denotes an 
excessively fat cow. These are extreme scores and should be avoided. The average score of 
3, is the most desirable for the majority of the herd. A score with a plus or minus indicates a 
borderline body condition.

Score 1
· Individual short ribs have a thin covering of flesh.
· Bones of the chine, loin, and rump regions are prominent.
· Hook and pin bones protrude sharply, with a very thin covering of flesh and deep 

depressions between bones.
· Severe depression below tail head and between pin bones. Bony structure protrudes 

sharply and ligaments and vulva prominent.

Score 2
· Individual short ribs can be felt but are not prominent.
· Ends of ribs are sharp to the touch but have a thicker covering of flesh.
· Individual bones in the cine, loin and rump regions are not visually distinct but are 

easily distinguished by touch.
· Hook and pin bones are prominent, but the depression between them is less severe.
· Area below tail head and between pin bones is somewhat depressed, but the bony 

structure has some covering of flesh.

Score 3
· Short ribs can be felt by applying slight pressure.
· Altogether, short ribs appear smooth and the overhanging shelf effect is not so 

noticeable.
· The backbone appears as a rounded ridge, firm pressure is necessary to feel 

individual bone.
· Hook and pin bones are rounded and smooth.
· Area between pin bones and around tail head appears smooth, without signs of fat 

deposit.

Score 4
 Individual short ribs are distinguishable only by firm palpation.
 Short ribs appear flat or rounded, with no overhanging shelf effect.
 Ridge formed by backbone in chine region is rounded and smooth.
 Loin and rump regions appear flat.
 Hooks are rounded and the span between them is flat.
 Area of tail head and pin bones is rounded, with evidence of fat deposit.

Score 5
 Bony structures of backbone, short ribs, and hook and pin bones are not apparent; 

subcutaneous fat deposit very evident.
 Tail head appears to be buried in fatty tissue.
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