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Preface and Acknowledgment  

Prime Minister’s Initiatives for save the calf is a 04-year project designed to 
reduce poverty in Pakistan through generation of calf rearing business 
opportunities to small-scale farmers in all four provinces including ICT, GB and 
AJK. The project is implemented by the Livestock and Dairy Development Board 
jointly with all provincial departments of livestock and dairy development. The 
project is funded by the Govt of Pakistan through Ministry of National Food 
Security and Research, Islamabad and will run from 2019–2023.   

Pakistan’s livestock resources hold considerable potential for increasing the 
production of meat. It has been estimated that about 9.1 million male cow calves 
and 8.8 million male buffalo calves are produced annually in the country. These 
calves are the main resource of beef production in Pakistan, however several 
studies have indicated that about 30 % of these buffalo calves die or slaughtered 
during 1st month of their life due to poor management, malnutrition and lack of 
disease prevention. The buffalo and cow calves that survive become emaciated, 
weak and prone to diseases which leads to low weight at marketing age of 12 
months with low dressing percentage and poor quality of the carcass when 
slaughtered.  

PM Initiatives for save the calf project designed with the objectives to increase 
the production of high quality beef in the country by saving 380,000 male calves 
in the country during next 04 years. The project support will motivate the 
farmers to reduce the mortality in young calves due to disease and malnutrition. 
The capacity building of farmers for successful calf rearing along with 
encouragement of good animal husbandry practices will pave the way to increase 
quality beef production in Pakistan. Successful completion of this stage will help 
to provide a healthy foundation stock which can be used for backgrounding and 
ultimately for feedlot fattening to produce premium quality beef for retail and 
export markets. 

LDDB engaged the services of a national consultant for the development of the 
techno economic feasibility for calf rearing business to help the farmers and 
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These include Dr Muhammad Fatah Ullah Khan, CEO LDDB, Dr. 
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This guidebook will be shared with farmers through livestock and dairy 
development departments of all provinces including ICT, GB and AJK. 
HELPDESK at Livestock and Dairy Development Board, Islamabad will also reach 
the farmers and potential investors for scale usage for the guidebook.  
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1. INTRODUCTION 

Pakistan has enormous potential of producing and exporting Halal red meat. The 
export value of Meat products during 2019-2020 was $ 283.16 million.Livestock 
sub-sector of agriculture sector plays a vital role in the economy of Pakistan and 
is an important vehicle for the promotion of socio-economic development in 
rural areas. As per Economic Survey of Pakistan (2019-20) the livestock sector 
contributed 60.6 percent to the agriculture value added and 11.7 percent to the 
overall GDP. Cattle, buffaloes, sheep, goats and poultry are the important food-
producing animals in the country. Approximately 90.6 million cattle / buffaloes, 
109.4 million sheep /goat and 1.2 billion poultry birds are the source of 61.690 
million tons of milk, 4.708 million tons of meat (beef, mutton and poultry meat) 
and more than 20.10 billion number of eggs.The livestock sector with annual 
growth 2.5 % is not only a source of foreign exchange earnings by contributing 
around 3.1% to the total exports, but also a source of 35-40% of income for over 
8 million rural families and providing them food security by supplementing high 
valve protein of animal origin 
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The quantity of meat produced in the country is unable to meet local and export 
demands. To meet these demand of meat and increase foreign exchange, 
development of an optimum meat production system is imperative. The bottle 
necks in meat supply chain of the country include, production losses due to 
mortality/slaughtering and inefficient rearing of the calves during early age.   

Cattle and buffalo serve as dual purpose both for milk and meat purposes in 
Pakistan. Since market prices of weaned calves are not enough to motivate 
farmers to spend money on proper feeding and management of male baby 
calves during pre-weaning period (Bhatti et al., 2009). Milk is considered as 
critical survival factor for new born calves. Farmers offer very little quantity of 
milk to baby calves as milk is the main product to meet their living expenses. In 
cattle and buffalo calves, mortality rates ranged between 29.1% to 39.8% (Afzal 
et al. 1983).  Due to these economic reasons, raising male baby calves is not a 
priority of the farmers, rather a by-product. Male calves specially in case of 
buffalo, are considered as a burden on farm economics. Farmers are in practice 
to get rid of this “so called burden” at their earliest. This is because of their high 
feeding costs resulting in low returns from sale at weaning age(Ahmad et al., 
2009). Due to these malpractices, approximately 8 Million buffalo calves are 
slaughtered within the first month of their life.  

A considerable number of remaining baby calves are raised on extremely poor 
feeding and managemental practices. Extremely poor nutrition results in this 
slow growth rate of 200-250 g/day/animal which is too low to recover the 
production cost. Due to nutritional deficiencies during pre and post-weaning, 
these calves never perform as per their genetic potential (Anonymous, 2005). 

Nutrition management of the dam during the last trimester of the dam influence 
the calf birth weight, health and immunity. Calves are born carrying negligible 
immunity and are more susceptible to diseases and environmental stress just 
after birth. Colostrum the main source of immunity for them. Normally, calves 
are deprived of colostrum due to certain misconceptions and lack of awareness.  
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A well-managed close-up period of the dam, results in a decrease in 
complications and stress at parturition, offering quantity and quantity of the 
colostrum for a new born calf. 

Availability of good quality calves for fattening purpose is one of the main 
challenges of the feedlot industry. Available male calves are rarely raised on 
good nutrition due to which achievement of good growth rate remains 
questionable. On the other hand, farmers raising male baby calves don’t expect 
any handsome incentive of putting high cost in feeding required quantities of 
milk and calf starter. To fulfil this gap in the supply chain there is need of 
introducing backgrounding of the calves along with saving life of new born 
calves. Undoubtedly, it will take considerable time to demonstrate the 
significance of backgrounding (growing of steers and heifers from weaning until 
they enter the feedlot for finishing) on right production principles to build 
liaisons between backgrounders and feedlot farmers. Nevertheless, 
backgrounders can harvest the maximum benefits of their investment on male 
cows during an early age, if they keep them for the feedlot. 

References:  

Afzal M, Javed MH, Anjum AD. 1983. Calf mortality: Seasonal pattern, age 
distribution and causes of mortality. Pakistan Vet. J., 3:30-33. 
Ahmad S, Yaqoob M, Hashmi N, Zaman MA Amjad MS. 2009. Farmers’ attitude 
towards interventions regarding buffalo calf health care and management 
practices under field conditions. Pakistan Vet. J., 29, 125–128 
Anonymous. 2005. 26th annual report (2004-05), Livestock Production Research 
Institute, Bahadurnagar, Okara. pp. 66. 
Bhatti SA, Khan MS, Sarwar M, Ullah E. 2009. Performance of Buffalo and Cow 
Calves During Pre-Weaning Period Under Same Managemental Conditions at the 
University of Agriculture, Faisalabad Pakistan. J. Zool. Suppl. Ser. 9: 623-628. 
Sarwar S, Aleem M. 2017. Pakistan Meat Exports: Strategizing Productivity 
Enhancement. A Policy Paper. Saudi J. Bus. Manag. Stud.  2:561-567 
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2. SELECTION MALE CALEVS FOR BACKGROUNDING FARM 

Selection of animal breed/specie is a key decision affecting the profitability and 
sustainability of the business. In Pakistan there are a number of local and exotic 
breeds available for dairy and fattening (most of them are dual purpose). A 
proper study of target market helps in making the right decisions. 
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Table 01. Target markets, challenges and growth potential of different 
breeds/species of beef animals in Pakistan 

S.No. Breed/specie Target 
market/purpose 

Challenges/Risk 
factors 

Av. daily 
gain 
during 
first year 
(g) 

1.  Buffalo Breeding 
Local beef 
market 
Export 

Market price 
remains lower than 
local cattle breeds. 

800-900 

2.  Holstein  Breeding 
Local beef 
market 
Export 

Market price 
remains slightly 
lower than local 
breeds 

900-1000 

3.  Cross-bred cattle 
(Holstein x local 
breeds) 

Local beef 
market 
Export 
Sacrifice 

Unknown growth 
potential 

700-800 

4.  Local cross 
breeds 

Local beef 
market 
Export 
Sacrifice 

Slow growth rate 600-700 

5.  Sahiwal, 
Cholistani, 
Dhani, Bhagnari 

Breeding (high 
demand) 
Sacrifice (high 
demand) 
Export (high 
demand) 

Availability of pure 
breed 
High initial cost 
Slow growth rate 

600-700 

6.  Brahman Breeding (high 
demand) 
Sacrifice (high 
demand) 

Availability 900-1000 

(Dias et al., 2017;Bhatti, 2012; Ahmad and Tahir, 1983; Pasha and Tahir, Unpublished 
data).  
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Figure 01. Cholistani bull Figure 02. Sahiwal bull

Figure 03. Brahman bull Figure 04. Nili-ravi calvesl 

Figure 05. Holstein Calves
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Purchasing young calves:  

Generally, calves born and reared at the same farm perform better as compared 
to those purchased from the market (Lambert, DK.  1989). While purchasing 
calves from the market, following points should be considered: 

 Purchase calves directly from the farms where proper record keeping is in 
practice.  

 Age of the calves should be not less than 5 days.  
 Make sure they have been fed sufficient colostrum during the first 6-8 

hours after birth (see table 8 for more details). 
 Weight of the calf should not be less than 35kg (Holstein and buffalo), 

30kg (Holstein x local breed cross) and 22kg (Sahiwal/Cholistani) 
 Inspect for navel infections. 
 Strong, bright and healthy with alert earsand bright eyes should be 

selected 
 Check for lameness and swollen joints.  
 Twins and induced calving cases should not be selected.  

Note: Measuring total blood serum protein or blood serum brix value gives an 
excellent idea of level of passive immunity transfer from colostrum. Detailed 
procedure is given in Chapter 04. 

Calf Transport:  

To keep calves free of injury and discomfort, make sure to have a comfortable 
bedding on the floor of vehicle. Proper arrangements should be made to protect 
calves from wind chill. Adequate space should be assured for each animal to lie 
down.  



18

On arrival place the calves in calf cages/pens according to their age and health 
condition. Electrolytes should be given in adequate quantity to the calves to get 
free from shipping stress (Anonymous. 2012; Anonymous. 2005). If calves are 
stressed, milk should be fed after 24 hours after the calves becomes stress free. 

References: 

Ahmad B, Tahir MS. 1983. Economics of beef production through fattening of 
male buffalo calves by various feeding systems. Third Annual Report: Directorate 
of Livestock Production Research Institute, Bahadurnagar, Okara. 48-49

Anonymous. 2005. Beef Background Production.https://extension.psu.edu/beef-
background-production

Anonymous. 2012. Penn State Extension. https://extension.psu.edu/basic-beef-
production-guidelines

Bhatti SA, Ahmed MF, Wynn PC, McGill D, Sarwar M, Afzal M, Ullah E, Khan MA, 
Khan MS, Bush R, Warriach HM, Khan A. 2012. Effect of diet on preweaning 
performance of Sahiwal calves Trop Anim Health Prod. 44:819–826

Figure 6. Calf carriage  Figure 7. Bedding inside calf carriage
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Bhatti SA. 2012. On farm demonstration of technologies for accelerated growth 
of calves and weaners for reducing the age at first calving of replacement dairy 
heifers. Project progress report. http://uaf.edu.pk/uaf_research/prj_65.html 

Dias AMO, De Menezes LFG, Paris W, Dos Santos PV, Biesek RR, Mafioletti RD, 
Marchesan, R. 2017. Productive performance of Holstein calves finished in 
feedlot or pasture. Anais da Academia Brasileira de Ciências 89(3): 1935-1942. 

Lambert DK.  1989. Calf Retention and Production Decisions over Time.  Western 
Journal of Agricultural Economics 14(1): 9-19. 
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3. CARE OF PREGNANT COW DURING LAST TRIMESTER

More than 75 percent of the growth of the fetus occurs during the last trimester 
of pregnancy. Nutrition and comfort of the cow at this stage affect calf growth 
and immunity status at birth. Similarly, colostrum quality and quantity are also 
affected. With high-quality colostrum, newborn calves will be able to attain their 
immunity sooner and stronger and fight off environmental challenges (Beam et 
al., 2009). Calves born with good birth weight are strong enough to stand quickly 
and start colostrum feeding. Meeting protein and energy requirements of the 
cow at this stage becomes more critical. The situation demands intensive care in 
the close-up period when dry matter intake becomes a challenge (Anonymous, 
2017; Arnott et al., 2012).  

Following are key points to be considered in last trimester management:  

1. Cows in the third trimester should be grouped separately.  
2. Make sure vaccination as per schedule.  
3. Avoid overcrowding, movement through narrow doors and slippery floor.  
4. Provide a comfortable environment. 
5. Bedding should be comfortable and dry. 
6. BCS should be regularly monitored as higher BCS may create problems at 

and after calving.  
7. Make sure to meet protein and 

energy requirement. 
8. Clean, fresh water should be 

available.  
9. Suitable feed supplements 

including vitamins and minerals 
should be given.  

 Figure 8.  Pregnant cow housing during
last trimester  
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10. Feeding of any buffer, common salt and calcium salts should be avoided 
during last month.  

11. Addition of 2-3 kg wheat straw in the diet helps to increase rumen 
activity. 

12. Special attention should be given to dry matter intake during close-up 
period. 

13. Based on the breeding record, cows should be moved to maternity 
section or calving boxes 4-5 days before calving date. 

14. Deworming should be done. For this purpose,Albendazole is safe and 
effective.  

15. All biosecurity and hygiene measures should be implemented.  
 
 
 

References:  

Anonymous. 2017. Proper Nutrition is Essential to Fetal Development in the Final 
Trimester. https://www.bovinevetonline.com/article/proper-
nutrition-essential-fetal-development-final-trimester. 

Arnott G, Roberts D, Rooke JA, Turner SP, Lawrence AB, Rutherford KMD.  2012.  
Board-invited  review:  The importance of the gestation period for 
welfare of calves: Ma-ternal stressors and difficult births. J. Anim. 
Sci. 90:5021–5034. 

Beam AL, Lombard JE, Kopral CA, Garber LP, Winter AL, Hicks JA, Schlater JL. 
2009. Prevalence of failure of passive transfer of immunity in 
newborn heifer calves and associated management practices on 
US dairy operations. J. Dairy Sci. 92:3973– 3980. 

 

 



 
 

22 
 

4. HOUSING 

The main objective of housing is to provide a safe, secure and comfortable 
environment to the animals for optimum growth.  A house should be clean, dry, 
well-drained and ventilated and able to give shelter from inclement weather 
conditions.  

Following factors should be considered for selection of site:  

1. Availability of feed resources: Feedstuffs specially forages should be 
available locally on economical rates round the year.  

2. Topography: A higher elevated area offering good slope for drainage and 
rain fall to avoid stagnation.  Maintaining hygiene in low lands is always 
problematic.  

3. Soil Type: Soil type able to bear the load of concrete buildings should be 
selected. Fertile lands should be spared for crop production.  

4. Exposure to the sun: In areas where summer is extremely hot (Central 
and South Punjab, Sindh, etc), the shed should be constructed in a way to 
avoid long exposure during hot summer. For raising young calves, an 
East-West orientation (long axis) of the shed is suitable. In 
temperate climate areas North-South orientation is more suitable 
to have the maximum benefit of the sun. 

5. Accessibility: Shed should be constructed near main roads keeping a 
minimum distance of 100 meters.  

6. Water supply: Fresh, clean and soft water should be easily available 
round the year. 

7. Surrounding: Area with wild animals and social issues like theft and 
dacoits should be avoided.  

8. Labour: Honest, skillfullabour should easily available on economical 
wages. 
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9. Easy access to market: Farm should be located at the point from where 
animals can be easily sold to main market at competitive rates.  

10. Electricity: Area should have an adequate regular supply of electricity on 
economical charges. 

11. Veterinary services: Veterinary services should be easily accessible on 
call.  

 

Suitable types of houses/sheds:  

In Pakistan two types of sheds are commonly used in modern dairy/beef 
farming:  

1. Steel structure  
2. Precast concrete  

Precast concrete is economical than steel structures. Both have the durability of 
more than 20 years. Construction cost per square foot of steel structure is Rs. 
700/- whereas it is Rs. 450/- for precast concrete.  
 
Some other types of sheds are also in practice where bricks/bamboo sticks are 
used to lower the cost of construction. 



24

Space requirements:

Adequate space for ea ng, drinking, socializa on, loafing and res ng ensures
op mum growth performance in calves (Anonymous, 2017).

Figure 9. Steel made shed for calves in Kasur Figure 10. Low cost shed constructed
with steel + bamboo sticks

Figure 11. Concrete precast shed for feedlot
near Lahore

Figure 12. Bricks made shed for
backgrounding animals in Khushab 
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Table 2. Per animal space requirements  

S.No. Body 
weight 
(kg) 

Resting 
area in pen 
(sq. ft.)  

Loafing 
area (sq. 
ft.) 

Feed bunk 
space 
(inches) 

Water trough 
perimeter 
space (inches) 

1.  50 12 24 12 2 
2.  100 16 32 14 2 
3.  150 21 42 16 2 
4.  200 26 52 18 2.5 
5.  250 34 68 20 2.5 
6.  300 40 80 22 3 
7.  350 43 86 22 3 

Calvo et al. 2016; Hoffman and Plourd, 2003 

Flooring and bedding:  

Concrete floors are recommended inside the shed. Walking and 
standing area at feed bunk should have properly grooved to avoid 
skidding of the animals. An appropriate thickness of bedding is 6-10 inches. 
Following bedding materials can be used in resting area based on 
availability and climate:  

Table 3. Suitable bedding materials in different regions of Pakistan  
S.No. Bedding 

material  
Areas 

1.  Sand Where winter is moderate and good quality sand is 
economically available and e.g., Sukhar, 
Hyderabad, Karachi 

2. Sugarcane 
trash 

Sugarcane growing areas or vicinity of sugar mills 
e.g., Badin, Sadiqabad, Rahimyar Khan, Chiniot, 
MandiBhauddin.  

3. Rice straw Rice producing area where rice straw is available 
economically e.g., Central Punjab, Sindh 

4. Rubber 
mats  

Areas with severe winter season and moderate 
summer. e.g., Northern areas, Azad Jammu & 
Kashmir 
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Feeding:  

For milk, water and calf starter feeding 2 or 3 plastic/stainless steel 
tubs or buckets can be installed with calf cages as well as group pens. 
Milk can be fed with nipple fitted buckets which are available for 
individual calves as well as groups. On larger scales, automatic milk/calf 
milk replacer feeder are used which are less labour-intensive and 
accurate in feeding the required quantity of milk per calf.  

 
Ventilations and cooling in hot summer:  

To offer good ventilation and heat stress management, the fan should 
be installed in sheds. For buffalo calves showers are recommended at 
standing areas on feed bunk. 

 
Calf cages:  

Calf cages are used to facilitate feeding and accommodation of calves 
before weaning calves (Anonymous, 2016b). Materials like steel, wood 
and bamboo or their combinations can be used but calf cages made up 
of steel are durable and easily manageable.  

Size/dimension’s:  
Length: 5 feet 
Width: 3 feet 
Height: 3 feet  
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Figure 13. Wood and steel made calf cage Figure 14. G.I. pipe made calf cage 

Figure 15. Steel bars made calf cage Figure 16. Calf hutches for open area 
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Figure 17. Thematic sketch of shed for raising 180 cattle/buffalo calves 
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5. NUTRITIONAL MANAGEMENT 

In beef production system, feed accounts for major expenditure (up to 70%) of 
the enterprise. For a successful and sustainable production system, an organized 
feeding plan is imperative to achieve herd production and profitability targets.   

The stomach of a new born calf: 

Since new born calf is more like a single stomach/non-ruminant, it continues to 
transform its gastrointestinal tract to a true ruminant undergoing tremendous 
physiologic and metabolic changes over 3-4 months depending upon the type of 
feed offered. First 2-3 weeks of age are more critical while the digestive tract of 
the calf is immature. At this stage, milk is the best diet to meet nutrient 
requirements. Like other livestock, calves require nutrients including water, 
protein, carbohydrates, fats, minerals and vitamins. Traditionally, weaned calves 
were fed on roughages to reduce feed cost. Recent studies have shown better 
growth rate if calves are fed mainly on calf starter ration along with the small 
quantity of hay till 5-6 month of age. New born calves should be offered solid 
calf starter feed at an early age to stimulate the development of function rumen. 
Presence of volatile fatty acids (VFA) especially butyrate stimulates development 
of rumen epithelial tissues which are responsible for absorption VFA on the 
other hand. The ruminal microflora is mature enough to digest cellulose that’s 
why the use of long hay is not desirable at this stage. There are three phases of 
development concerned with digestive function (NRC, 2016; NRC, 2001). 

Liquid feeding phase: Nutrient requirements are fulfilled by milk or milk 
replacer.  

Transition phase: Milk and calf starter meets the nutrient requirements.  

Ruminant phase: Nutrients are derived from solid feed through microbial 
fermentation.   
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Feeding of the calf: 

According to physiology and transformation pattern of calf stomach from non-
ruminant to true ruminant, pre-weaning diet mainly consists of milk and calf 
starter (concentrate). Hay is offered after 50 days of age. Soft leaves of alfalfa 
hay can be added in concentrate after the first month. Feeding of fresh forage 
during the pre-weaning period is not recommended. The post-weaning diet 
consists of concentrate along with hay or available fresh forage.  

Milk Feeding:  

Traditionally, calves are allowed to suckle the dam for milk feeding. In 
commercial farming, this practice is no more viable. For this purpose, different 
types of feeders are used for feeding the new born calves:  

1. Milk feeders with nipple (single and multi-units) 
2. Bucket (without nipple) 
3. Automatic (for large commercial units) 

Milk Replacer 

Milk replacer is an alternate source of dam milk for the newborn calf. Its 
nutritional value is comparable to the milk. Feeding milk replacer should be 
considered when cow milk is available on economical rates. Normally feeding of 
milk replacer is cost-effective. Common ingredients include, dried whey, dried 
whey protein concentrate, delactosed whey, dried skimmed milk and casin 
which are by-products of the milk processing industry. Plant proteins, vegetable 
oils and feed additives are also used in milk replacers as ingredients (NRC, 2001). 

Selection of milk replacer: 

Following factors should be considered while selecting milk replacer: 

 A high concentration of milk-derived proteins is preferable as compared 
to vegetable proteins. 

 Milk replacers containing high crude protein (22% of DM) content results 
in lean tissue growth. Vegetable proteins are poorly digested by a young 
calf(NRC, 2001; (Diaz et al., 2001).  
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 Poor quality vegetable fats replacing superior quality milk fats in milk 
replacers results in poor calf growth rates.  

 Milk replacers should also have a maximum of 9% ash and a minimum of 
0.8% calcium. 

 A good-quality replacer powder dissolves easily and leave no sediment at 
the bottom of feeders. 

 The farmer needs to recheck recommended concentrations by the 
supplier as several manufacturers recommend concentrations or feed 
rates that are lower than the ideal. 

 In general, recommended feed rates are 5-6 litres of milk daily at a 
concentration of 150g/L (750-900g/day). 

Precautions:  

Higher mortality can occur if proper SOPs are not followed in bucket/nipple 
feeding of the calves.  Following precautions should be taken in consideration:  

 Keeping same person for feeding of particular group of calves, results in relax 
and comfortable flock.  

 Before preparing CMR or feeding CMR/Milk to the calves, hands should be 
washed and disinfected. 

 Initially, half of the required quantity of hot water should be used for mixing of 
CMR, then required volume should be achieved. Temperature should be 38-40 C 
at the time of feeding. 

 Soon after feeding, all untensils including feeders and nipples should be washed 
with good detergent. Following steps should be followed:  

o Rinsing with lukewarm water.  
o Application of hot soapy water. 
o Cleaning with acid sanitizer.  
o Drying 

 Utensils should be placed inverted to avoid growth of pathogens. 
 Efforts should be made to maintain maximum comfort of the calf during feeding.   
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Table4. The nutrient profile of different milk replacer brands in the local market. 

S.No
. 

Brand Name Supplier in 
Pakistan 

Quantit
y of milk 
replacer 
prepare
d  using 
1kg dry 
product 
(L) 

Crude 
Protei
n 
(%) 

Crud
e  
Fat 
(%) 

Crud
e  
Fiber 
(%) 

1 TELILAC PLUS  ICI 8 24.5 21 0.05 
2 Eurovo 50 Ghazi-Brothers 8 22.5 18.5 0.1 
3 EUROLAC GREEN  Solve-Agri 8 22 18 0.05 
4 Novilac  Red Solve-Agri 8 24 21 0.05 
5 Sprayfo Violet Maxim-Intl 8 20.5 16 0.3 
6 SPRAYFO BLUE Maxim-Intl 8 21 16.5 0 
7 SPRAYFO BLUE High 

Energy  
Maxim-Intl 8 22 22 0 

8 SPRAYFO Vitasse Maxim-Intl 8 23.5 19 0 
9 Blossom Easy Mix Magalac 9 23 18 0 
10 ElverPremio Mehta-

Brothers 
7.7 21.6 17.5 0.2 

11 Elver Classic Metha-
Brothers 

7.7 22 17 0.6 

12 Denka Milk (Maxistart)  Dairy Master 8 20.8 18 0.4 
13 Lacto Milk  NTI 9 22.5 18 0.22 
14 LactonicElevage Ghazi-Brothers 9 22.5 18 0.15 
15 Vital One Plus Snam Pharma  8 22 18 0 
16 Maxilac Comfort Altaf& Co 8 21 17.5 0.01 
17 Maxilac Efficient Altaf& Co 8 20 17 0.01 
18 FOKKAMMEL EXTRA Dairy Master 9 21.5 17 0.6 
19 FOKKAMMEL PLUS  Dairy Master 9 21 17 0.3 
20 FOKKAMMEL PLUS C Dairy Master 9 21 17 0.1 
21 Buffalomel Dairy Mater 9 25 21 0.1 
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Figure18. Multi-unit calf milk feeder  

Figure 19. Single unit calf 
milk feeder

Figure 20. Milk feeding without nipple  Figure 21. Feeding of the calf with
handheld nipple feeder
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Total Mixed Ration (TMR)

After weaning, TMR feeding is the most efficient way of feeding in commercial 
backgrounding and feedlot farming. This type of feeding offers uniformly 
distributed nutrients in each chunk of ration. On the other hand, in traditional 
feeding practices, there is always variation in nutrients uptake by different 
animals which is depicted in the performance of animals as well. A TMR is a 
uniform mixture of roughages (green fodder, silage, haylage, hay and crop 
residues) and concentrates. All feedstuffs are weighed according to the feed 
requirements of the target group of animals and mixed thoroughly in TMR mixer 
for 10-15 minutes. Manual mixing can be an option when TMR mixer is not 
available but by manual mixing, uniform mixing of the feed ingredients is always 
questionable. There are two types of TMR mixers

1. Vertical TMR mixers (Single auger and double auger) 
2. Horizontal TMR mixers (ribbon mixers)

Most of the available TMR mixers are imported from China, Turkey and some 
European countries. Recently few companies have started selling locally 
manufactured TMR mixers (vertical and horizontal) which are very cost-effective 
as compared to imported ones.  

Figure 22. TMR making in vertical TMR wagon
Figure 23. Horizontal TMR mixer
(Pakistan made) 
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Figure 24. Manual TMR mixing Figure 25. TMR feeding in Pakistan
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Table 5. Feeding regimes of calves in pre-weaning and 
transition/backgrounding phase  

Age 
(Days) 

Feedstuff 
type 

Buffalo 
calves 

Holstein 
calves 

Cross-bred 
calves 

Sahiwal 
calves 

1-3 Colostrum Ad lib Ad lib Ad lib Ad lib 
4-50 Milk 

 
 
 
Calf starter 

d 04-20: 3 
L 
d 21-60: 4 
L 
 
 
Ad lib 

d 04-20: 4 L 
d 21-40: 5 L 
d 41-60: 4 L 
 
Ad lib 

d 04-20: 3 L 
d 21-40: 4 L 
d 41-60: 2 L 
 
Ad lib 

d 04-20: 2 
L 
d 21-40: 3 
L 
d 41-60: 4 
L 
 
Ad lib 

51-75 Milk 
 
Calf starter 
Hay 

d 61-75: 2 
L 
 
Ad lib 
A handful  

d 61-75: 2 L 
 
Ad lib 
A handful  

d 61-75: 2 L 
 
Ad lib 
A handful  

d 61-75: 2 
L 
 
Ad lib 
A handful  

76-90 Calf starter 
 
Hay 

Ad lib 
 
Two 
handful 

Ad lib 
 
Two 
handful 

Ad lib 
 
Two handful 

Ad lib 
 
Two 
handful 

91-130 Calf starter 
 
Hay 

75% 
 
25% 

75% 
 
25% 

75% 
 
25% 

75% 
 
25% 

131-
300 

Concentrate 
 
Hay + Fresh 
fodder 

50% 
 
25%+25% 

50% 
 
25%+25% 

50% 
 
25%+25% 

50% 
 
25%+25% 
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Note: When high protein hay and fodders (alfalfa, berseem) are being fed, 
concentrate with 15-16 % CP should be preferred.  

 

Calf Starter:  

Physical form and nutrient profile of the calf starters are major factors to be 
considered. It should contain a higher quantity of readily fermentable 
carbohydrates as well as adequate digestible/fermentable fiber to facilitate the 
growth of ruminal epithelium. Calf starter could be fed in pelleted, textured of 
ground form but its particle size should adequate to avoid keratinization and 
abnormal development of rumen papilla. 

Attributes of good calf starter ration: 

 Calf starter based on soybean meal and corn grains performs far better 
than other feed ingredients. 

 Grain content should be more than 40% to facilitate rumen development 
 To avoid impaction of fine particle among rumen papilla, coarser particles 

and few fine particles are desirable. 
 More starch content and lower fiber content are desirable as starch helps 

in rumen development, whereas, fiber doesn’t. 
 Molasses content of the starter should be kept below 8 percent. 
 Crude protein content should be minimum 20% on dry matter (DM) basis. 
 Fat content should be less than 4 percent. Addition of extra fat is not 

recommended. 
 Addition ofcoccidiostat could be an additional advantage (Anonymous, 

2016) 
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Table 6. Nutrient requirements of calves

Figure 27. Pelleted calf starter 

Figure 26. Calf starter with
coarse finishing in mesh form
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(NRC, 2001) 

Hay making:  

Hay making is a technique of converting green, perishable forage to a stable 
feedstuff with minimum loss of nutrients. This involves reducing the moisture of 
forage and drying under the sun.  

Crops suitable for hay making: Crops having thin stems and greater leafy portion 
are suitable for hay making. Thin stems dry uniformly along with leaves. Oats, 
alfalfa, berseem, Napier grass, Rhodes grass are suitable for hay making. 

Steps in hay making: 

Following three goals should be considered while making hay: 

1. Minimize leaf loss as leaves contain more nutrients than stem.  
2. Dry rapidly to <15% moisture.  
3. Green color should be maintained. 
 
Harvesting stage:Harvest at first bloom or heading stage. 

Curing: Harvested crop should be laid out under the sun in thin layers to 
facilitate drying.  

Turning/tedding: Regular turning of the harvested forage hastens drying.  

Drying: Dry the crop until hay moisture approaches < 15%. Drying process 
completes in 2-3 days during sunny days. Avoid over drying as leaves shattering 
can occur decreasing nutritive value of has.  It can become a fire hazard  

Storage:Storage may be done as 1. long hay, 2. chopped hay, 3. baled hay 
(rectangular, big bales, round bales) Baling is the best way for hay storage. Bales 
are easy to transport and occupy less space.  
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Attributes of good quality hay:  
For accurate quality testing, lab analysis is required. In field conditions, visual 
inspections are of great value in assessing the quality of hay. Following attributes 
can be evaluated visually:  
 

1. Stage of maturity: Hay prepared at an early stage of maturity with high 
proportion of leaves, with few or no coarse stems or seed heads indicates 
high protein content. 

2. Contamination: Having little or no dust, mould, trash, sticks, tree leave, 
weeds. 

3. Color: Bright green color indicates higher palatability and Vit. A/Carotene 
content. Bleached appearance and the brownish color are indicative of 
low quality.   

4. Odor: Sweet and fresh is good. Musty odor indicates poor quality. 

5. Moisture: Different moisture content is acceptable in different storage 
forms: 

 Loose hay: <20% moisture 
 Round Bales: 18 to 20% moisture 
 Chopped hay: 16 to 18% moisture 
 Cubicle bales: 13 to 15% moisture 

 

Figure 28. Alfalfa hay bales Figure 29. Oat hay bale 
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Table7.Year-round Green Fodder Availability Calendar for Irrigated Areas. 
Crops  Sowing time  Quantity of 

seeds/acre 
(kg) 

Harvesting 
time  

Fodder 
Production 
(t/acre) 

Sorghum  From 3rd week of March 
to mid- September.  

30 May to 
December  

15-20  

Rhodes 
grass 

From 4th week of Feb to 
mid-May 

08 End of 
November 

60(Total of 6 
cuttings) 

Sorghum + 
Cowpeas
  

From 3rd week of March 
to mid- September.  

15+10 May to 
December  

15-25 

Millet  From 3rd week of March 
to mid- September.  

05 May to 
December  

18-26 

Millet + 
Cowpeas  

From 3rd week of March 
to mid- September.  

2.5+10 May to 
December  

15-25 

Maize  From 3rd week of March 
to mid- September.  

40 May to 
December 
  

15-20 

Maize + 
Cowpeas  

From 3rd week of March 
to mid- September.  

20+10 May to 
December  

15-25 

Mott grass  From mid- Feb. to 
August  

5000 
stumps/root 
stock 

Mid-April to 
Dec.  
(Perennial 
crop)        

60-80 (Total 
of 5-6 
cuttings)  

Berseem From September to 
November.  

8-10 Mid-
December to 
mid-May.  

30-35 (Total 
of 5-6 
cuttings)  

Berseem + 
Oats  

From September to 
November.  

8-10+30 Early 
December to 
mid-May.  

100-120 
(Total of 5-6 
cuttings)  

Rye grass  From 2nd week of 
October to end of 
November 

08 Jan to April 20-25 (Total 
of 4 cuttings) 
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Lucerne  From November to 
December  

6-8 Perennial crop 
available 
around the 
year  

50-60 (Total 
of 6-7 
cuttings)  

Lucerne + 
oats  

From September to 
November.  

3.5+15 Perennial crop 
available 
around the 
year.         

70-80
 (Tota
l of 6-7 
cuttings)  

Oats  From September to 
December.  

30 From early 
Dec. to the 
end of April.  

25-30 

Courtesy ofMr. SartajKhan  (PARC) and LPRI Bhadurnagar, Okara 
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S. 
No. 

Feedstuffs DM 
(%) 

CP 
(% DM) 

ME 
(Mcal/kg) 

NEM 
(Mcal/kg) 

NEG 
(Mcal/kg) 

Forages 
1.  Alfalfa (Lucern) 

fodder 
19.9 19.6 2.1 1.2 0.8 

2.  Alfalfa hay 89.4 18.2 2.1 1.2 0.8 
3.  Berseem fodder 15.5 18.9 2.2 1.3 0.9 
4.  Berseem hay 88.6 15.7 2.1 1.2 0.8 
5.  Mustard fodder 11.5 23.0 2.1 1.2 0.6 
6.  Maize fodder 23.3 8.9 2.2 1.4 0.8 
7.  Maize silage 29.6 9.7 2.3 1.4 0.8 
8.  Mott grass 17.9 11.6 2.3 1.4 0.8 
9.  Oat fodder 26.3 14.2 2.4 1.5 0.9 
10.  Potato 20.6 12.3 2.8 1.9 1.3 
11.  Rye grass 13.5 23.3 2.4 1.5 0.9 
12.  Sugarcane fodder 23.2 4.0 2.2 1.3 0.7 
13.  Sugarcane tops 26.8 6.4 1.7 0.8 0.3 
14.  Wheat straw 91.0 4.8 1.5 0.7 0.1 

Concentrates 
15.        
16.  Canola meal 88.8 39.6 2.5 1.6 1.0 
17.  Cotton seed cake 92.2 23.8 2.0 1.2 0.6 
18.  Guar meal 93.0 40.4 2.7 1.8 1.1 
19.  Maize grains 87.3 9.1 3.2 2.2 1.5 
20.  Maize oil cake 93.0 19.3 2.8 1.9 1.2 
21.  Millet grains 89.6 9.3 3.1 2.1 1.5 
22.  Maize gluten 

meal 60% 90.0 59.7 2.8 1.9 1.2 
23.  Maize gluten 

meal 30% 88.3 29.0 2.8 1.9 1.2 
24.  Palm kernel cake 91.2 17.8 2.2 1.4 0.8 
25.  Rice polish 90.2 15.9 2.8 1.8 1.2 
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Table8. Nutritive profile of feedstuffs in Pakistan 
Table 9. Sample calf starter and grower concentrate recipes 

S.No. Ingredients Ration type 
Calf 
starter-01 

Calf 
starter-02 

Calf 
grower-01 

Calf grower-02 

% inclusion 
1.  Corn grains 48.50 49.00 40.00 50.00 
2.  Wheat bran 4.00 5.00 18.00 17.00 
3.  Rice polish - - - - 
4.  Soy hulls 5.00 - - - 
5.  Soybean 

meal 
36.50 27.00 14.00 8.00 

6.  Canola meal - 12.00 8.00 5.00 
7.  Maize 

gluten 30% 
- - 8.00 8.00 

8.  Common 
salt 

0.25 0.25 0.50 0.5 

9.  Molasses  4.00 5.00 10.00 10.00 
10.  Min-Vit 

Premix 
1.75 1.75 1.50 1.50 

Total 100 100 100 100 

26.  Re-rice polish 90.0 16.2 3.2 2.2 1.5 
27.  Rapeseed cake 89.9 34.3 2.7 1.7 1.1 
28.  Soybean meal 87.9 48.0 3.1 2.1 1.4 
29.  Soybean hulls 89.1 11.6 1.5 0.7 0.2 
30.  Sunflower meal 89.0 32.5 2.1 1.3 0.7 
31.  Wheat grains 87.0 14.4 3.2 2.2 1.5 
32.  Wheat bran 87.0 15.9 2.8 1.9 1.2 
33.  De-oiled rice 

polish 91.6 16.1 3.2 2.2 1.5 
34.  Maize bran 89.0 10.0 2.6 1.7 1.1 
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DM (%) 88.40 88.16 89.00 88.92 
CP (%) 22 22 20.00 16.5 
ME (Mcal/kg) 2.93 2.90 2.85 2.85 
NEm (Mcal/kg) 1.97 1.97 1.91 1.91 
NEg (Mcal/kg) 1.56 1.55 1.49 1.49 
Forage addition Milk + calf 

starter ad 
lib 
 
Alfalfa hay 
addition 
from day 
50-120  

Milk + calf 
starter ad 
lib 
 
Alfalfa hay 
addition 
from day 
50-120 

50% calf 
starter + 
50% 
forages ( 
Oat/Rhodes 
grass hay + 
available 
fresh 
fodder) 
from day 
121-300 

50% calf starter 
+ 50% forages ( 
Alfalfa/berseem 
hay + available 
fresh fodder) 
from day 121-
300 

  (Khan et al, 2007; NRC, 2001; Bach, 2014; Bach et al., 2007, NRC, 2001) 

References:  

Bach A, Giménez A, Juaristi JL, Ahedo J. 2007. Effects of physical form of a starter 
for dairy replacement calves on feed intake and performance. Journal of 
Dairy Science. 90:3028-3033. 

Bach A. 2014. Effective forage and starter feeding strategies for preweaned 
calves. WCDS Advances in Dairy Technology. 26:153-163. 

National Research Council. 2016. Nutrient requirements of beef cattle. 8th ed. 
National Academy of Sciences, Washington, DC, USA. 

National Research Council. 2001. Nutrient requirements of dairy cattle. 7th ed. 
National Academy of Sciences, Washington, DC, USA. 



 
 

47 
 

Diaz MC, Van Amburgh ME, Smith JM, KelseyJK, Hutten EL. 2001. Composition of 
growth of Holstein calves fed milk replacer from birth to 105 kilogram 
body weight. J. Dairy Sci. 84:830-842. 

Khan MA, Lee HJ, Lee WS, Kim HS, Kim SB, Ki KS, Ha JK, Lee HG, Choi YJ. 2007. 
Pre-and post-weaning performance of Holstein female calves fed milk 
through step-down and conventional methods. J. Dairy Sci. 90:876-885. 

  



 
 

48 
 

6. COLOSTRUM FEEDING MANAGEMENT 
 
Colostrum is the first thick, creamy-yellow, sticky milk produced by the mother 
after calving, having high concentrations of essential nutrients (e.g. fat, vitamins 
and minerals) and antibodies. Moreover, it contains maternal leukocytes, 
cytokines and growth factors. Antibodies are the major source of passive 
immunity and provides resistance against diseases for the new born until its 
immune system is developed at 1 to 2 months of age. Feeding of good quality 
colostrum within the first 24 hours in ample quantity is considered as the most 
important management factor that determines calf survival, health and growth 
rate and future productivity of calves. After producing colostrum for 2-3 days, 
the dam starts producing milk (Donovan et al. 1998).  
 
The good way to remember colostrum management tips is to remember 3Q-
Rule: 

 Quickly  
 Quality  
 Quantity 

 
Factors affecting colostrum intake: 
 

1. Quality of Colostrum: 
 
Normal good quality colostrum looks like melted vanilla ice cream, significantly 
thicker than normal milk. Thin colostrum mixed with blood indicates its poor 
quality. Sufficient quantity of colostrum should be fed to new born to provide 
>150 g of IgG during first 4-6 hours. However, IgG concentrations vary among 
colostrum produced by different cows. Cows in the 3th lactation or greater 
produce colostrum with higher IgG concentration. Cows having dry period of 
minimum of two months and body condition score more than 3.5 or above 
produce superior quality of colostrum. A higher concentration of IgG is found 
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dams producing a lower volume of colostrum as compared to those producing a 
higher quantity of milk (Morrill et al. 2013). 
 
Good quality colostrum should contain less than 100,000 colony forming units 
(CFU)/ml bacterial counts. High bacterial counts can be a source of infection in 
the new born calf. are associated with poor colostrum absorption in the calf. 
Note also that poorly managed colostrum can also become a source of infection 
to the neonatal calf. 
 

2. Timing of intake: 
Absorption of the antibodies from the gut is maximum just after birth and 
decreases quickly down to 22% efficiency at 3 hours of life, decreasing linearly to 
16 hours. Thus, calves fed ample quantity of colostrum during the first 2 hours of 
life have significantly higher antibodies concentrations as compared to those fed 
later. 
 
Colostrum Feeding: 
A total of 4-6 L of colostrum should be fed to the new born calf during the first 
24 hours after birth. The most important is make sure that calf should receive 2-
4 L during first hours after birth followed by another 1.5-2 L during 6-8 hours and 
another 1-2 L during 16-24 hours. On 2nd and 3rd day, colostrum should be fed @ 
10% of the calf body weight in at least two feedings per day. If calf refuses to 
suckle from the dam or bottle, stomach tube can be used to make sure required 
colostrum intake. If the dam is unable to produce good quality and adequate 
quantity of colostrum at birth, feeding of good quality colostrum (ideally from 
cows in the same herd) that has been frozen or refrigerated can be practiced.  
 
Common misconceptions regarding the use of Colostrum:  

1. Colostrum should not be fed until the dam expels out the placenta.  
2. Ad lib feeding of colostrum induces diarrhea.  
3. Calves are protected against diseases if they receive colostrum from their 

own mother only.   
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Testing colostrum quality:

To make sure the successful transfer of passive immunity in new born calves, 
evaluation of colostrum quality should be routinely checked. The most practical 
way of measuring IgG in colostrum is the use of Brix refractometer. This method 
is simple and efficient for on-farm testing. Other techniques include the use of 
colostrometer and Radial Immunodiffusion (RID) assay. Errors are common in 
using colostrometer as colostrum temperature between 20-22 C is to be 
maintained for consistent results.  Although RID measure the actual levels of 
antibodies in the colostrum but this test is carried out in the lab. Use of RID is 
less practical since this technique expensive and more time taking (min 24 
hours). 

Table 10. Rating of colostrum quality based on IgG concentrations

S.No. Rating Measure of quality 
IgG (mg/ml of colostrum) 

1.  Very good 60 or more 
2.  Good 50-59 
3.  Poor 30-49 

 

  

 

Figure 30. Refractometer Figure 31. Colostrometer along with cylinder
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Table 11. Transition of colostrum to the milk 

Time 
after 
Calving 
hr 

Total 
Protein 
% 

Casein 
% 

Albumin 
% 

Fat 
% 

Lactose 
% 

Ash 
% 

Total 
Solids 
% 

0 17.6 5.1 11.3 5.1 2.2 1.0 27.0 
6 10.0 3.5 5.3 5.8 2.7 .9 20.5 
12 6.0 3.0 3.0 3.8 3.7 .9 14.5 
24 4.5 2.8 1.5 3.4 4.0 .9 12.8 
30 4.0 2.6 1.2 4.9 4.3 .8 13.6 
36 40 2.8 1.0 3.6 4.0 .8 12.2 
48 3.7 2.6 1.0 2.8 4.0 .8 11.5 
72 3.9 2.7 1.0 3.1 4.4 .8 11.9 
96 3.8 2.7 0.8 2.8 4.7 .8 11.9 
120 3.8 2.7 0.9 3.8 4.8 .8 12.7 
168 3.3 2.4 0.7 3.4 5.0 .8 12.1 
         
 (Anonymous, 2019) 

Storage of Colostrum: 

Colostrum should be collected from the dam hygienically after washing hand and 
utensils. Teats should be disinfected thoroughly.  Collection of the colostrum 
should be done 15 minutes after calving. Colostrum should be stored in 2 L 
double-bagged freezer bags after labelling with the date and dam information. 
Bacteria flourish rapidly in colostrum and double their population in every 20 
minutes. Collected colostrum should be refrigerated as soon as possible. 
Refrigerated (1.0°C to 2.0°C) colostrum should be utilized within 7 days.  Frozen 
(-20°C) colostrum can be stored up to one year.  
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Due to the risk of disease transfer, pooling of colostrum from different dams is 
not recommended.  

Thawing Colostrum:  
Thawing frozen colostrum in a water bath at 50°C/120°F is the best technique. 
Thawing in room temperature is not recommended. Microwaving can be an 
option but if hotspots can be avoided with close monitoring.  
 
Testing total blood serum protein:  
This is a very effective tool to ensure successful transfer of passive immunity in 
newborn calf. For this purpose, 3ml of blood is taken in serum separator tube 
from jugular vein of calf between 2-7 days of age. Blood is kept refrigerated for 
few hours for separation of serum. Calf should not be dehydrated at the time of 
blood sampling; this will result in false analysis. A very high brix of total protein 
value is indicative that calf was dehydrated at the time of sampling. There are 
two types of tool used for this purpose:  

1. Refractometer for brix value: A drop of blood serum is placed on 
refractometer to measure brix value. A brix value of 8.4% or above 
indicates successful transfer of immunity (Anonymous. 2016; Thornhill 
and Petzel, 2015; Deelen et al. 2014).   

2. Refractometer for total blood serum proteins: For this purpose, a specific 
type of refractometer is used which measures total serum proteins in 
g/dl. One drop of blood serum is placed in refractometer. Reading will 
display within few seconds (Tyler et al. 1998).   

 
Table 12. Assessing successful transfer of passive immunity   
Total blood serum protein 
concentration (g/dl) 

Level of passive immunity transfer 

<5.2 Failure 
5.2-5.5 Marginal  
5.6-6.0 Adequate  
>6.0 Excellent  
         
 (Calloway et al. 2002) 
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NOTE: In case of calves purchased from the market with little or no information 
about colostrum feeding then supplemental injections of some vitamin and trace 
mineral may be helpful to increase immunity and prevent anemia. 

Example: 
Vitamin A 200,000 – 500,000 IU 
Vitamin D3 25,000 – 75,000 IU  
Vitamin E 100 – 300 IU  
Selenium 3 – 6 mg  
Iron 100 mg

Figure 32. Digital Refractometer Figure 33. Multipurpose digital refractometer
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7. IMPORTANT DISEASES OF YOUNG CALVES 

Among different age groups of the animals on a cattle/buffalo farm, the highest 
mortality rates occur in young calves before weaning. Increased veterinary costs 
and animal resource loss, badly affect overall farm profitability (Donovan, 1998). 
These losses can be controlled by following standard operating procedures of 
disease prevention including, vaccination, isolation of sick animals, sanitation, 
dam management proper feeding and maintaining a comfortable environment 
for the animal during harsh weather conditions. 

Septicemia, diarrhea, pneumonia Foot and Mouth Disease (FMD) are the main 
diseases of young calves. 

Septicemia:  
Septicemia is a result of bacterial infection which can occur while calf is in 
uterus, during calving or after birth. It is blood born infection and damages many 
organs. Inadequate colostrum is the major predisposing factor. Causative agents 
include E. coli and Salmonella which are difficult and expensive to treat. 
Symptoms include depression, weakness, reluctant to stand, and poor suckling 
within 5 days after birth. Diarrhea, pneumonia, meningitis, swelling of joints, 
cloudy eyes, and/or a large, tender navel may develop at some stages. Body 
temperature remains inconsistent. Proper colostrum feeding during first 6-8 
hours and maintaining hygienic measure are very helpful in controlling 
septicemia in young calves.  

Pneumonia 
Pneumonia is a complex, multi-factorial disease resulting in inflammation and 
damage to the tissues of the lungs and respiratory tract. This is the most 
common reason for mortality and poor growth performance in young 
calves.Symptoms include nasal discharge, dry cough, higher body temperature 
and decreased appetite. Improper colostrum feeding is the major predisposing 
factor as this is the major source of immunity transfer at an early age. Other 
factors include poor ventilation, frequent prolonged exposure to adult animals 
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and environmental stress. Calves having chronic pneumonia should be culled as 
their complete recovery is rare. Along with early diagnosis and treatment of the
animals, identification and fixing of the risk factors are important to avoid future 
problems (Lorenz et al., 2011). 

Foot and Mouth disease: 
Foot-and-mouth disease (FMD) is a highly contagious disease causing huge 
economical losses in cattle and buffalo. In young calves it causes fatal 
myocarditis resulting in high mortality up to 50%. The affected calves die 
suddenly without showing any clinical signs. Since FMD is a viral disease, there is 
no known effective treatment. The best protocol is to immunize animals with 
FMD vaccine on regular basis. In case of an outbreak infected animals should be 
isolated and treated for secondary infections. 

Calf scours is a major cause of mortality during the first month of age causing 
financial losses more than any other disease. Diarrhea is a clinical sign of a 
certain disease with different causative agents.  Viruses (rotavirus and 
coronavirus), bacteria (Cryptosporidium and coccidian) and microscopic 

Figure 34. FMD lesions on tongue Figure 35. FMD affected hoof
Calf Scours/Diarrhea:



 
 

57 
 

parasites (Escherichia coli, Salmonella, and Clostridium perfringens) cause 
diarrhea in calves. In most of the cases, more than one pathogens are involved 
(Lorenz and More, 2011. Loss of water and electrolytes (body salts) creates 
dehydration and alteration of the acid-base balance of the bodily fluids followed 
by intestinal epithelial inflammation. The animal becomes unable to digest food 
and absorb nutrient. Death can occur in severe cases if not attended timely. 
Stools be brown, green, yellow, or grey in color with flecks of blood and mucus in 
some cases.  Infections caused by Salmonella, coccidia, or Clostridium 
perfringens results in rust colored or very bloody stools (Uetake, 2013). 

There are two types of diarrhea based on their cause:  

1. Nutritional diarrhea: Caused by stress (changes in the type of milk, over 
feeding of milk, etc) 

2. Pathogenic diarrhea: Caused by pathogens (Viruses, bacteria and 
microscopic parasites)    

While treating scours the top most priority is to rehydrate the calf with water 
and electrolytes that it has lost in scours along with diagnosing and treating the 
actual cause. Following a good sanitation program and ensuring calf comfort 
often helps in controlling calf scores. 

Table 13. Assessment of dehydration in calves 

S.No. Clinical sign Percent dehydrated 
1.  Few clinical signs <5% 
2.  Sunken eyes, skin tenting for 3-5 seconds 6-7% 
3.  Depression, skin tenting for 8-10 seconds, 

dry mucous membranes 
8-10% 

4.  Recumbent, cool extremities, poor pulse 11-12% 
5.  Death >125 
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Table 14. Vaccination Schedule for buffalo/cattle calves  

S.No
. 

Disease Vaccine/Manufactu
rer 

Packin
g (ml) 

Age Dos
e 

Administrati
on  

1. Foot and 
Mouth 
Disease 
(FMD) 

FMD Vaccine (Oil 
based)/FMD 
Research center 
Lahore  
(Phone number: 
042-37134000) 

50ml 
(25 
doses) 

3-4 months  
 
Booster 
dose must 
be given 
after 3-4 
weeks of 
first shot. 
Afterwards 
twice a 
year. 

2ml Deep 
intramuscula
r (I/M) 

2. Hemorrhag
ic 
Septicemia 
(HS) 

Oil Adjuvant (HS-
50)-Oil based/ 
Veterinary Research 
Institute (VRI) 
Lahore 
(Phone number: 
042-99220136-38) 

50ml 
(25 
doses) 

4-6 months 
 
Booster 
dose must 
be given 
after 12 
weeks of 
the first 
shot. Then 
repeat 
annually  

2ml Deep 
intramuscula
r (I/M) 

Hemorrhag
ic 
Septicemia 
(HS) 

Alum Precipitated 
(HS-Plus)-alum 
based / VRI Lahore 

50ml 
(25 
doses) 

4-6 months 
Booster 
dose must 
be given 
after 4 
weeks of 
the first 
shot 
 
Afterwards 

2ml Subcutaneou
s (S/C) 
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twice a 
year 

NOTE: HS-50 should be preferred. One shot of HS-Plus can be given in case of HS 
outbreak along with the HS-50 schedule.  
3. Black 

Quarter  
Black Quarter 
Vaccine (Alum 
Based)/VRI Lahore 

50ml 
(25 
doses) 

2-4 weeks 
if born of 
unvaccinat
ed mothers 
 
8 weeks of 
age if born 
of 
vaccinated 
mothers 
 
Then 
repeat 
annually. 

2ml Subcutaneou
s (S/C) 

         VRI, Lahore 
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Table 15. Deworming Schedule for cattle/buffalo calves  

S.No. Age  Types of parasites Medicine/Salt Examples/manufacturer Administr
ation 

1. e 03 months Endoparasites 
(Tape worm, 
 round worm, lung 
worms) 

LevamisoleHCl 
 
 
 
 
 
Albendazole 
 

Mesodex/Mylab 
Nilverm Drench/ICI 
Nayverm/Symans 
Vermisol/Star Labs 
 
 
Albamax 100/Mylab 
Zoben 25/Prix Pharma 
Albenzole/Selmore 

Drench 
Drench 
Drench 
Drench 
 
 
Drench 
Drench 
Granules 

2.  6 months (Liver flukes, tape 
worm, round 
worm, lung 
worms) 

Oxyclozanide Finisher/Mylab 
Nilzan/ICI 
Nayzan/Symans 
 

Drench 
Drench 
Drench 

3.  Presence of 
ectoparasites 

Ectoparasites 
(Ticks, mites and 
endo parasites) 

Ivermectin Ivotek/Star labs 
Imec/SJ&G 
Supermec/Mylab 
 

Injection 
Injection 
Injection 

            

10. ROUTINE MANAGMENT SOPs FOR NEWBORN CALF 

1. Disinfection of naval: 

Naval ill is a health complication which arises after the first few days of new born 
calf if naval is not properly disinfected. Within 30 minutes of birth, cut the naval 
card 2-3 inches from the calf body and disinfect it with 7% tincture of iodine or 
1:1 chlorhexidine/70% alcohol mixture. Normal pyodine solution available in the 
market has much lower efficacy due to a lower percentage of iodine.  

2. Measurement:  

Body weight and height should be measured and recorded on the first day of life.  
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3. Ear tagging/Identification:

Proper record-keeping is a basic need of business to make necessary decisions 
timely. For this purpose, the identification of calves is imperative.  Ear tag should 
be applied on the first day of life or the first day at the farm.

4. Dehorning:

To reduce the hazard of injuries to other animals, the dehorning of young calves 
is recommended. There are two common methods in the practice of dehorning: 

1. Dehorning paste: Paste is applied to horn buds within 7-14 days of age. 
2. Electric dehorner: Horn buttons are removed at 30 days of age using 

electric dehorner. 

Application of analgesics, fly repellant and antibiotic are recommended for 
effective wound management and reducing stress.  

Figure 36. Naval
disinfection

Figure 37. Ear tag
with plier 

Figure 38. Electric
dehorner

Figure 39. Dehorning paste available
in Pakistan
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11. RECORD KEEPING 

A proper records keeping helps to track inventory, project future and monitor 
performance. Records are important to monitor business growth toward goals. 
These are also helpful to identify the causes of inefficient production so that 
changes can be implemented in management and their effects could be 
evaluated. 

Following types of records should be considered: 

1. Breeding records 
2. Calf birth weight  
3. Feeding record 
4. Growth record 
5. Mortality/morbidity record 
6. Body condition scoring record 
7. Weaning weight  
8. Yearling weight and score 
9. Carcass weight and grading 
10. Expenditure record (cost of feed, housing, labour, electricity, etc.) 
11. Profit/Loss summary 

Use of management software and hardware have made record-keeping more 
efficient by decreasing human involvement.  Modern identification and record-
keeping systems are linked with softwares which facilitate feed formulation as 
per body weight and growth rate of the animals. Suitable mobile phone 
applications have made record keeping and monitoring more convenient.  In 
small enterprises, the use of record registers along with MS-Excel sheets 
customized for local needs can work.  
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Figure 41. Stick RFID reader

 

Figure 42. Record keeping software
and mobile application

 

Figure 40. RFID Tags for identification and record keeping  
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Table 16. Routine activities calendar of buffalo calves raising farm (similar calendar 
can be used for cattle calves altering colostrum/milk allowance) 

Daily activities:  
1. Physical inspection of all animals  
2. Sensory evaluation of feed and milk 
3. Bedding management  
4. Farm sanitation  
5. Feed bunk management  
6. Feed/milk intake and refusal record  
7. Manure scoring 
8. Wound management (post-dehorning or accidental) 

Day Activity/Procedure Feeding Vaccination/ 
Deworming 

Remarks 

Day-
01 

 Physical 
inspection for 
any 
abnormality.  

 Weighing 
 Tagging 
 Shifting in cage 

 3L 
colostru
m  

  

Day-
02 

  3 L 
colostru
m 

  

Day-
03 

  3 L 
colostru
m 

  

Day-
04 

  3 L milk   

Day-
05-
20 

  3 L milk 
 Ad lib 

Calf 
starter 

 Free 
access to 

  



 
 

66 
 

water 
Day 
-07-
14 

 Dehorning (if 
dehorning 
paste is used) 

    

Day-
21-
50 

  4L milk 
 Ad lib 

Calf 
starter 

 Free 
access to 
water 

  

Day-
31 

 Weighing  
 Dehorning (if 

electric 
dehorner is 
used) 

 Shifting to 
pen-01 

   

Day-
50-
60 

  4L milk 
 Ad lib 

Calf 
starter 

 Free 
access to 
water 

 Small 
quantity 
of hay 

  

Day-
61-
75 

 Shifting to 
pen-02 

 2L milk 
 Ad lib 

Calf 
starter 

 Free 
access to 
water 

 BQ vaccine 
(first shot) 
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 Hay 
Day-
76-
120 

  Ad lib 
Calf 
starter 

 Free 
access to 
water 

 Hay 

 HS vaccine (first 
shot) 

 

Day-
90 

 Weighing  
 Shifting to 

pen-03 

 FMD vaccine 
(first shot) 

 Deworming 

 

Day-
111 

  FMD vaccine 
(booster shot) 

 

Day-
121-
210 

  50% Calf 
starter 

 50% hay 
+ fresh 
fodder 

 Free 
access to 
water 

  

Day-
120 

 Weighing  
 Shifting to 

pen-04 

  

Day-
150 

 Weighing  
 Shifting to 

pen-05 

  

Day-
180 

 Weighing  
 Shifting to 

pen-06 

 Deworming  

Day-
210 

  HS vaccine 
(booster shot) 
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Biosecurity and Hygiene:  

• Control the flow of people in and around the calf barn and only allow access to 
essential people.  

• Keep visitors away from calf barns.  

• Have dedicated equipment for the calf barn and ensure that it is kept clean.  
This includes wearing clean clothing and boots in the calf barn.  

• Always wash hands with soap and warm water before and after handling 
calves, feed and feeding equipment.  

• Keep sick calves in a separate pen away from the others.  

• Have a spray programme in place with a safe, quality virucidal spray.  

• Situate the calf barn away from cows and dairy effluent. Cows can be carriers 
of disease, and it is important to remember that calves lack a fully developed 
immune system so they will become sick more easily than cows. 
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FINANCIAL PRE - FEASIBILITY REPORT
FOR

RAISING BUFFALO, HOLSTEIN, CROSS - BRED AND
SAHIWAL CALVES

(NURSERY & BACKGROUNDING)
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TABLE 17. PRE-FEASIBILITY OF RAISING BUFFALO CALVES (100 ANIMALS FOR10 
MONTHS) 
Specification  Req. 

unit 
(s)/head 

Unit cost 
(PKR) 

Total Req. 
Unit (s) 

Total cost 
(PKR) 

FIXED COST 
Covered Area (sq. 
ft) 

25 450 2,500 1,125,000 

Store/ware 
house/feed plant 
(sq. ft) 

 500 1,200 
600,000 

Servant room, 
washrooms (sq. 
ft) 

 1,200 200 
240,000 

Open area (sq. ft) 50 100 5,000 500,000 
TOTAL CONSTRUCTION COST (other than equipments) 2,465,000 
Calf cages 
(Calves will be purchased @ 
11 heads/month to maintain 
a cycle of 10 animal sale and 
purchase/month. Calve will 
be kept in cages for 30 days) 

8,000 11 88,000 

Fans  25,000 08 200,000 
Forage Chopper/Toka 
Machine (No.) 

30,000 01 30,000 

Grinder + mixer 150,000 01 150,000 

Weigh scale for young calves 15,000 01 15,000 

Weigh scale for weaned 
calves 

50,000 01 50,000 

Miscellaneous utensils (Feeders, nipples, trolley, drencher, 
etc.) 

30,000 

Water pump 15,000 01 15,000 

TOTAL EQUIPMENT COST 578,000 
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TOTAL FIXED COST (Building + equipments) 3,043,000 

RECURRING COST 
Expenditure 
details 

Req. 
unit 
(s)/head 

Unit cost 
(PKR) 

Cost/ 
Head (PKR) 

Total 
Req. 
Unit 
(s) 

Total cost 
(PKR) 

Initial cost/Calf (32kg body 
weight @ Rs. 3000/calf) 

3,000 3,000 100 
calves 

300,000 

Milk/CMR 
requirement (L) 
and cost 
(PKR)/animal 
(milk feeding 
regime: d 0-3, 3 L 
(colostrum); d 04-
20, 3 L; d 21-60, 4 
L; d 61-75, 2 L = 
Total milk 
consumed: 250 L) 

250/250 85/55 
(Milk/CMR) 
 

21,250/ 
13,750 
(Milk/CMR) 
 

25,000 
L 

2,125,000/ 
1,375,000 
(Milk/CMR) 
 

Hay requirements 
(kg) and cost 
(PKR) for 90 days 
(hay allowance: 
ad lib from day 50 
to 90) 

30 20 600 3,000 60,000 

Hay/fodder 
requirements (kg 
DM) and cost 
(PKR/kg DM) 
from 91-300 days 
(forage 
allowance: 50% 
of total ration) 

473 12 5,672 47,300 567,200 

Calf starter 
requirements and 

35 45 1,575 3,500 157,500 
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cost/05- 90 days 
(Calf starter 
allowance: ad lib) 
Concentrate 
requirements and 
cost during 91- 
300 days 
(Concentrate 
allowance: 50% 
of total ration) 

473 35 16,544 
 

47,300 1,654,400 

Total feed and milk/CMR cost per animal 
in 300 days (PKR) 

45,483/ 
37,983 

 4,548,300/ 
3,798,300 

Medication/vaccination/treatment cost in 
300 days/animal  (PKR) 

1,000  100,000 

Electricity cost /300 days @ PKR 
20,000/month  

2,000  200,000 

Labor (4 worker) @ PKR 
15000/month/head 

6,000  600,000 

Depreciation cost of buildings (20 years 
depreciation plan) + equipments (7 years 
depreciation plan) 

1,099  109,900 

Depreciation cost of equipments/batch (7 
years depreciation plan @ 1 batch/10 
months) 

888  88,800 

Mortality cost @ 5% pre-weaning + 2% 
post-weaning (Milk-fed/CMR-fed) 
Formula: Initial cost of the calf + cost of 
feed + cost of medication + cost of 
depreciation X 5% / 2% (pre-weaning/post-
weaning) 

1,888/1,508  188,800/150,800 

TOTAL COST at final weight 
of 259(Av. Daily gain: Up to 
90 days = 550g; 91-210 days 
= 800g; 211-300 days = 900g)   

Rs. 238/ 
207 per kg 
(Milk-
fed/CMR-
fed) 

Rs. 61,516/ 
53,636 per 
head 
(Milk-
fed/CMR-

 Rs. 6,151,600/ 
5,363,600 per 
100 calves 
(Milk-fed/CMR-
fed) 
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fed) 

TOTAL INCOME at final weight of 259 
kg/head if sold at a premium price of Rs. 
250/kg 

64,625  6,462,500 

PROFIT/LOSS SUMMARY 

Final Av. Weight/animal after 300 days (kg) = 259 
Weight gain (kg) = 227 
 
Total profit/head (Total income - Total cost) PKR = 3,109/10,989 (Milk/CMR) 
Total profit/batch (Total income - Total cost) PKR= 310,900/1,098,900 (Milk/CMR) 
 
RECOMMENDATIONS TO INCREASE PROFIT: 

1. Since feed cost/kg of weight gain is higher in pre-weaning and early growing 
stage, keeping these animals for another 90-120 days fattening program will 
add on significant profitability. 

2. Use of CMR feeding should be practiced as there is significantly lower cost of 
production as compared to milk feeding.  

3. As animals fed based on their requirements result in better growth rates and 
carcass percentage, the premium selling price of Rs. 250/kg or more can be 
expected.   

4. The scale of business should be increased from 100 to 200 animals to reduce 
overhead cost. 

5. Farm mechanization  
6. Growing animals for sacrificial purpose.  
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TABLE 17. PRE-FEASIBILITY OF RAISING HOLSTEIN CALVES (100 ANIMALS FOR10 
MONTHS) 
Specification  Req. unit 

(s)/head 
Unit cost 
(PKR) 

Total Req. 
Unit (s) 

Total cost 
(PKR) 

FIXED COST 
Covered Area 
(sq. ft) 

25 450 2,500 1,125,000 

Store/ware 
house/feed 
plant (sq. ft) 

 500 1,200 
600,000 

Servant room, 
washrooms (sq. 
ft) 

 1,200 200 
240,000 

Open area (sq. 
ft) 

50 100 5000 500,000 

TOTAL CONSTRUCTION COST (other than equipments) 2,465,000 
Calf cages 
(Calves will be purchased @ 
11 heads/month to maintain a 
cycle of 10 animal sale and 
purchase/month. Calve will be 
kept in cages for 30 days) 

8,000 11 88,000 

Fans  25,000 08 200,000 
Forage Chopper/Toka 
Machine (No.) 

30,000 01 30,000 

Grinder + mixer 150,000 01 150,000 

Weigh scale for young calves 15,000 01 15,000 

Weigh scale for weaned calves 50,000 01 50,000 

Miscellaneous utensils (Feeders, nipples, trolley, drencher, 
etc.) 

30,000 

Water pump 15,000 01 15,000 

TOTAL EQUIPMENT COST 578,000 
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TOTAL FIXED COST (Building + equipments) 3,043,000 

RECURRING COST 
Expenditure 
details 

Req. unit 
(s)/head 

Unit cost 
(PKR) 

Cost/ 
Head (PKR) 

Total 
Req. 
Unit 
(s) 

Total cost 
(PKR) 

Initial cost/Calf (35kg body 
weight @ Rs. 6000/calf) 

6,000 6,000 100 
calves 

600,000 

Milk/CMR 
requirement (L) 
and cost 
(PKR)/animal 
(milk feeding 
regime: d 0-3, 3 
L (colostrum); d 
04-20, 4 L; d 21-
40, 5 L; d 41-60, 
4 L; d 61-75, 2 L 
= Total milk 
consumed: 290 
L) 

290/290 
(Milk/CMR)  

60/50 
(Milk/CMR) 
 

17,400/ 
14,500 
(Milk/CMR) 
 

29,000 
L 

1,740,000/ 
1,450,000 
(Milk/CMR) 
 

Hay 
requirements 
(kg) and cost 
(PKR) for 90 
days 
(hay allowance: 
ad lib from day 
50 to 90) 

30 20 600 3,000 60,000 

Hay/fodder 
requirements 
(kg DM) and 
cost (PKR/kg 
DM) from 91-
300 days 

473 12 5,672 47,300 567,200 
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(forage 
allowance: 50% 
of total ration) 
Calf starter 
requirements 
and cost/05- 90 
days 
(Calf starter 
allowance: ad 
lib) 

55 45 2,475 5,500 247,500 

Concentrate 
requirements 
and cost during 
91- 300 days 
(Concentrate 
allowance: 50% 
of total ration) 

473 35 16,544 
 

47,300 1,654,400 

Total feed and milk/CMR cost per animal in 
300 days (PKR) 

45,193/ 
42,293 

 4,519,300/ 
4,229,300 

Medication/vaccination/treatment cost in 
300 days/animal  (PKR) 

1,000  100,000 

Electricity cost /300 days @ PKR 
20,000/month  

2,000  200,000 

Labor (4 worker) @ PKR 15000/month/head 6,000  600,000 

Depreciation cost of buildings (20 years 
depreciation plan) + equipments (7 years 
depreciation plan) 

1,099  109,900 

Depreciation cost of equipments/batch (7 
years depreciation plan @ 1 batch/10 
months) 

888  888,00 

Mortality cost @ 5% pre-weaning + 2% post-
weaning (Milk-fed/CMR-fed) 
Formula: Initial cost of the calf + cost of feed 
+ cost of medication + cost of depreciation X 
5% / 2% (pre-weaning/post-weaning) 

1,938/1787 
 

 193,800/178,700 
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TOTAL COST at final weight of 
287(Av. Daily gain: Up to 90 
days = 670g; 91-210 days = 
850g; 211-300 days = 1000g)   

Rs. 223/ 
213 per kg 
(Milk-
fed/CMR-
fed) 

Rs. 64,117/ 
61,067 per 
head 
(Milk-
fed/CMR-
fed) 

 Rs. 6,411,700/ 
6,106,700 per 
100 calves 
(Milk-fed/CMR-
fed) 

TOTAL INCOME at final weight of 287 
kg/head if sold at a premium price of Rs. 
250/kg 

71,825  7,182,500 

PROFIT/LOSS SUMMARY 

Final Av. Weight/animal after 300 days (kg) = 287 
Weight gain (kg) = 252 
 
Total profit/head (Total income - Total cost) PKR = 7,708/10,758 (Milk/CMR) 
Total profit/batch (Total income - Total cost) PKR= 770,800/1,075,800 (Milk/CMR) 
 
RECOMMENDATIONS TO INCREASE PROFIT: 

1. Since feed cost/kg of weight gain is higher in pre-weaning and early growing 
stage, keeping these animals for another 90-120 days fattening program will 
add on significant profitability. 

2. Use of CMR feeding should be practiced as there is significantly lower cost of 
production as compared to milk feeding.  

3. As animals fed based on their requirements result in better growth rates and 
carcass percentage, the premium selling price of Rs. 250/kg or more can be 
expected.   

4. The scale of business should be increased from 100 to 200 animals to reduce 
overhead cost. 

5. Farm mechanization 
6. Selected animals can be sold as breeding bulls at premium price. 
7. Growing animals for sacrificial purpose.  
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TABLE 19. PRE-FEASIBILITY OF RAISING CROSS-BRED CALVES (100 ANIMALS FOR10 
MONTHS) 
Specification  Req. unit 

(s)/head 
Unit cost 
(PKR) 

Total Req. 
Unit (s) 

Total cost 
(PKR) 

FIXED COST 
Covered Area 
(sq. ft) 

25 450 2,500 1,125,000 

Store/ware 
house/feed 
plant (sq. ft) 

 500 1,200 
600,000 

Servant room, 
washrooms (sq. 
ft) 

 1,200 200 
240,000 

Open area (sq. 
ft) 

50 100 5,000 500,000 

TOTAL CONSTRUCTION COST (other than equipments) 2,465,000 
Calf cages 
(Calves will be purchased @ 
11 heads/month to maintain 
a cycle of 10 animal sale and 
purchase/month. Calve will 
be kept in cages for 30 days) 

8,000 11 88,000 

Fans  25,000 08 200,000 
Forage Chopper/Toka 
Machine (No.) 

30,000 01 30,000 

Grinder + mixer 150,000 01 150,000 

Weigh scale for young calves 15,000 01 15,000 

Weigh scale for weaned 
calves 

50,000 01 50,000 

Miscellaneous utensils (Feeders, nipples, trolley, drencher, 
etc.) 

30,000 

Water pump 15,000 01 15,000 

TOTAL EQUIPMENT COST 578,000 
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TOTAL FIXED COST (Building + equipments) 3,043,000 

RECURRING COST 
Expenditure 
details 

Req. unit 
(s)/head 

Unit cost 
(PKR) 

Cost/ 
Head (PKR) 

Total 
Req. 
Unit 
(s) 

Total cost 
(PKR) 

Initial cost/Calf (30kg body 
weight @ Rs. 6000/calf) 

5,000 5,000 100 
calves 

500,000 

Milk/CMR 
requirement (L) 
and cost 
(PKR)/animal 
(milk feeding 
regime: d 0-3, 3 
L (colostrum); d 
04-20, 3 L; d 21-
60, 4 L; d 61-75, 
2 L = Total milk 
consumption: 
250 L) 

250/250 
(Milk/CMR)  

60/50 
(Milk/CMR) 
 

15,000/ 
12,500 
(Milk/CMR) 
 

29,000 
L 

1,500,000/ 
1,250,000 
(Milk/CMR) 
 

Hay 
requirements 
(kg) and cost 
(PKR) for 90 
days 
(hay allowance: 
ad lib from day 
50 to 90) 

25 20 500 2500 50,000 

Hay/fodder 
requirements 
(kg DM) and 
cost (PKR/kg 
DM) from 91-
300 days 
(forage 

428 12 5130 42,800 513,000 
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allowance: 50% 
of total ration) 
Calf starter 
requirements 
and cost/05- 90 
days 
(Calf starter 
allowance: ad 
lib) 

40 45 1,800 4000 180,000 

Concentrate 
requirements 
and cost during 
91- 300 days 
(Concentrate 
allowance: 50% 
of total ration) 

428 35 14,963 
 

42,800 1,496,300 
 

Total feed and milk/CMR cost per animal in 
300 days (PKR) 

37,393/ 
34,893 

 3,739,300/ 
3,489,300 

Medication/vaccination/treatment cost in 
300 days/animal  (PKR) 

1000  100,000 

Electricity cost /300 days @ PKR 
20,000/month  

2,000  200,000 

Labor (4 worker) @ PKR 15000/month/head 6,000  600,000 

Depreciation cost of buildings (20 years 
depreciation plan) + equipments (7 years 
depreciation plan) 

1,099  109,900 

Depreciation cost of equipments/batch (7 
years depreciation plan @ 1 batch/10 
months) 

888  88,800 

Mortality cost @ 5% pre-weaning + 2% post-
weaning (Milk-fed/CMR-fed) 
Formula: Initial cost of the calf + cost of feed 
+ cost of medication + cost of depreciation X 
5% / 2% (pre-weaning/post-weaning) 

1,640/1,509 
 

 164,000/150,900 
 

TOTAL COST at final weight Rs. 234/ Rs. 55,019/  Rs. 5,501,900/ 
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of 236(Av. Daily gain: Up to 
90 days = 500g; 91-210 days = 
700g; 211-300 days = 850g)   

222 per kg 
(Milk-
fed/CMR-
fed) 

52,388 per 
head 
(Milk-
fed/CMR-
fed) 

5,238,800 per 
100 calves 
(Milk-fed/CMR-
fed) 

TOTAL INCOME at final weight of 236 
kg/head if sold at a premium price of Rs. 
260/kg 

61,230  6,123,000 

PROFIT/LOSS SUMMARY 

Final Av. Weight/animal after 300 days (kg) = 236 
Weight gain (kg) = 206 
 
Total profit/head (Total income - Total cost) PKR = 6,211/8,842 (Milk/CMR) 
Total profit/batch (Total income - Total cost) PKR= 621,100/884,200 (Milk/CMR) 
 
RECOMMENDATIONS TO INCREASE PROFIT: 

1. Since feed cost/kg of weight gain is higher in pre-weaning and early growing 
stage, keeping these animals for another 90-120 days fattening program will 
add on significant profitability. 

2. Use of CMR feeding should be practiced as there is significantly lower cost of 
production as compared to milk feeding.  

3. As animals fed based on their requirements result in better growth rates and 
carcass percentage, the premium selling price of Rs. 260/kg or more can be 
expected.   

4. The scale of business should be increased from 100 to 200 animals to reduce 
overhead cost. 

5. Farm mechanization 
6. Selected animals can be Grown for sacrificial purpose.  
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TABLE 20. PRE-FEASIBILITY OF RAISING SAHIWAL/CHOLISTANI CALVES  
(100 ANIMALS FOR10 MONTHS) 
Specification  Req. unit 

(s)/head 
Unit cost 
(PKR) 

Total Req. 
Unit (s) 

Total cost 
(PKR) 

FIXED COST 
Covered Area 
(sq. ft) 

25 450 2,500 1,125,000 

Store/ware 
house/feed 
plant (sq. ft) 

 500 1,200 
600,000 

Servant room, 
washrooms (sq. 
ft) 

 1,200 200 
240,000 

Open area (sq. 
ft) 

50 100 5,000 500,000 

TOTAL CONSTRUCTION COST (other than equipments) 2,465,000 
Calf cages 
(Calves will be purchased @ 
11 heads/month to maintain a 
cycle of 10 animal sale and 
purchase/month. Calve will be 
kept in cages for 30 days) 

8,000 11 88,000 

Fans  25,000 08 200,000 
Forage Chopper/Toka 
Machine (No.) 

30,000 01 30,000 

Grinder + mixer 150,000 01 150,000 

Weigh scale for young calves 15,000 01 15,000 

Weigh scale for weaned 
calves 

50,000 01 50,000 

Miscellaneous utensils (Feeders, nipples, trolley, drencher, 
etc.) 

30,000 

Water pump 15,000 01 15,000 

TOTAL EQUIPMENT COST 578,000 
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TOTAL FIXED COST (Building + equipments) 3,043,000 

RECURRING COST 
Expenditure 
details 

Req. unit 
(s)/head 

Unit cost 
(PKR) 

Cost/ 
Head (PKR) 

Total 
Req. 
Unit 
(s) 

Total cost 
(PKR) 

Initial cost/Calf (30kg body 
weight @ Rs. 6000/calf) 

5,000 5,000 100 
calves 

500,000 

Milk/CMR 
requirement (L) 
and cost 
(PKR)/animal 
(milk feeding 
regime: d 0-3, 2 
L (colostrum); d 
04-20, 2 L; d 21-
40, 3 L; d 41-60, 
4 L;  d 61-75, 2 L 
= Total milk 
consumed: 210 
L) 

210/210 
(Milk/CMR)  

60/50 
(Milk/CMR) 
 

12,600/ 
10,500 
(Milk/CMR) 
 

21,000 
L 

1,260,000/ 
1,050,000 
(Milk/CMR) 
 

Hay 
requirements 
(kg) and cost 
(PKR) for 90 
days 
(hay allowance: 
ad lib from day 
50 to 90) 

21 20 420 2,100 42,000 

Hay/fodder 
requirements 
(kg DM) and 
cost (PKR/kg 
DM) from 91-
300 days 

343 12 4119 34,300 411,900 
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(forage 
allowance: 50% 
of total ration) 
Calf starter 
requirements 
and cost/05- 90 
days 
(Calf starter 
allowance: ad 
lib) 

30 45 1,350 3,000 135,000 

Concentrate 
requirements 
and cost during 
91- 300 days 
(Concentrate 
allowance: 50% 
of total ration) 

343 35 12,015 
 

34,300 1,201,500 
 

Total feed and milk/CMR cost per animal in 
300 days (PKR) 

30,504/ 
28,404 

 3,050,400/ 
2,840,400 

Medication/vaccination/treatment cost in 
300 days/animal  (PKR) 

1,000  100,000 

Electricity cost /300 days @ PKR 
20,000/month  

2,000  200,000 

Labor (4 worker) @ PKR 15000/month/head 6,000  600,000 

Depreciation cost of buildings (20 years 
depreciation plan) + equipments (7 years 
depreciation plan) 

1,099  109,900 

Depreciation cost of equipments/batch (7 
years depreciation plan @ 1 batch/10 
months) 

888  88,800 

Mortality cost @ 5% pre-weaning + 2% post-
weaning (Milk-fed/CMR-fed) 
Formula: Initial cost of the calf + cost of feed 
+ cost of medication + cost of depreciation X 
5% / 2% (pre-weaning/post-weaning) 

1,914/1,803 
 

 191,400/180,300 
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TOTAL COST at final weight of 
191(Av. Daily gain: Up to 90 
days = 380g; 91-210 days = 
600g; 211-300 days = 700g)   

Rs. 305/ 
294 per kg 
(Milk-
fed/CMR-
fed) 

Rs. 58,405/ 
56,194 per 
head 
(Milk-
fed/CMR-
fed) 

 Rs. 5,840,500/ 
5,619,400 per 
100 calves 
(Milk-fed/CMR-
fed) 

TOTAL INCOME at final weight of 191 
kg/head if sold at a premium price of Rs. 
400/kg 
(Note: Since pure Sahiwal calves are raised 
for sacrificial or breeding purpose, their 
market value at 191 kg LBW is around Rs. 
80,000 and average price of adult is Rs. 
250,000. These animals are in high demand 
specially in Karachi market) 

76,480  7,648,000 

PROFIT/LOSS SUMMARY 

Final Av. Weight/animal after 300 days (kg) = 191 
Weight gain (kg) = 169 
 
Total profit/head (Total income - Total cost) PKR = 18075/20,286 (Milk/CMR) 
Total profit/batch (Total income - Total cost) PKR= 1,807,500/2,028,600 (Milk/CMR) 
 
RECOMMENDATIONS TO INCREASE PROFIT: 

1. Since feed cost/kg of weight gain is higher in pre-weaning and early growing 
stage, keeping these animals for another 90-120 days fattening program will 
add on significant profitability. 

2. Use of CMR feeding should be practiced as there is significantly lower cost of 
production as compared to milk feeding.  

3. The scale of business should be increased from 100 to 200 animals to reduce 
overhead cost. 

4. Farm mechanization 
5. Animal should be raised for sacrificial or breeding purpose.  



 
 

86 
 

Disclaimer 
Commercial Calf Raising in Pakistan ( Techno economic feasibility ) is 
made possible by the support of the Ministry of National Food Security and 
Research , Govt of Pakistan. The contents are the sole responsibility of 
the Livestock and Dairy Development Board. We request that this 
publication may be cited as source of any information and photos copied 
from it.  
 




