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Introduction 
 
Pakistan is blessed with large livestock population. Among them sheep and goat 
population is 31 million and 76 million respectively and the number is steadily 
increasing. Goats are increasing with higher rate than sheep due to liking of 
people for goat meat.  The prices of mutton are quite appropriate and it is high 
time to start the commercial mutton production. 
In Pakistan, people are raising sheep and goats at small level and their 
production at commercial scale is very rare. These are kept as scavengers of by-
products of our agriculture.  On Eid-ul-Azha people do fatten the sheep and 
goats for sale but their method of rearing is conventional and variable. We have 
number of breeds available in the country but they have never been developed 
for a specific purpose and are mutton, wool and milk producing animals. It 
could not attract the attention of public or private commercial sector. 
However, the situation is changing now.  There is local demand for mutton 
which is indicated by its high prices and there is demand for export as well. A 
number of slaughter houses are exporting mutton as half carcass or as boneless 
meat. This increasing marketing demand is making the commercial mutton 
production as promising sector. 
Presently there are many problems in developing this sector on scientific 
grounds.  The breeds have to be specified and improved for better efficiency of 
meat production. The feeding regimes have to be developed which are more 
suitable to our environment. We do not have vast range lands or pastures and 
need to develop a system which is more intensive with little grazing if any.  
Diseases of small ruminants are a bigger problem.  These animals suffer more 
from metabolic and infectious diseases as compared to beef animals.  Hence, we 
have to control these diseases if we have to become successful in mutton 
production. 
 
In this booklet the sheep and goats have been discussed together as these have 
similar feeding and management requirements and disease problems. Where 
necessary, each species has been discussed separately. 
Hopefully this presentation becomes useful to farmer community and especially 
for those who are beginner in this field.  
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Sheep and goats do not require a brand-new structure. Any type of existing 
building, which can meet certain needs for the sheep/goats can be used. Loose 
housing is economical and comfortable (freedom of movement /exercise) to 
sheep/goats therefore more beneficial than conventional.  

If housing facilities are provided, space for rest, exercise, shelter, clean and fresh 
feed and water are main necessit ies for sheep /  goat’s comfort/welfare.  A 
minimum of 12-15 ft2/animal space is required in the shelter.  
Sheep/goats prefer dry and well bedded floors; therefore, shed site should easily 
be accessible and airy, dry, well-drained, elevated, and be protected from strong 
winds. The bedding/litter should be stirred regularly and changed often to keep 
the bedding dry and clean. 

In the harsh climatic areas, shed/ barn become necessary for sheep/goats to keep 
them protected from severe hot and cold weather. Proper environmental 
temperature is critical for the wellbeing of goats/sheep. Goats/sheep refuse to eat 
when it is extremely hot. However, goats are more prone to cold weather than 
sheep. Keep the shelter/barn well ventilated in the summer. For this fan can also 
be used.  On the other hand, barn/shed should be well insulated and warm during 
cold weather. This can be achieved by surrounding the shelter with a tarpaulin 
and/or plywood. Also increase thickness of bedding/litter. 
 
Goats/sheep require double of shelter size for open pen. Goats like to climb 
therefore; a mud mountain can also be made in the barn. 
 

1. Selection of Farm Site 
Goat/sheep farm should preferably be located y near well-developed road 

The following factors should be considered for construction of sheep/goat farm. 
 
Topography: site of the goat/sheep farm should be high enough and be leveled 
with no sudden slopes. 
 
Water Supply: Fresh, cool and sweet water should be available all the time in 
plentiful. On the farm site electricity should be available for running of water 
pumps and other farm operations. 

  Sheep/Goat Feedlot Fattening Farm Layout and Design Chapter 01:
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Drainage: The soil of the site should be porous and be sloped gently for proper 
drainage and to keep the farm dry.  
 
Sun Exposure and Wind Protection: An East-West direction of long axis of 
the farm should be designed so that animals be protected from the penetration of 
direct sunlight whilst the direction of the shed should be north south in colder 
regions to exploit the sun heat to keep the shed warm and to protect the 
goats/sheep from cold winds. Trees outside the boundaries are ideal as the trees 
provide natural shade and cooling effect. However, exact direction can be 
modified to suit local conditions at different regions. 
 
ii. Design of Animal Shed for Sheep and Goats 
The need of building units are more or less identical for sheep/goats. Maximum of 
75number of goats/sheep are recommended for per pen. Each sheep/goat should be 
provided12 ft2 covered area and 25 ft2 open paddock area. 
The general layout and design for a medium flock of 50-100 animals is given 
below. It simply requires a shed with two portions, each of which can 
accommodate at least 75 animals. Internationally, 15 square feet space is 
recommended for a goat or sheep but in Pakistan we recommend 12 square feet 
per animal. Hence for 150 animals a shed of 90x60 feet dimension is enough. 
The manger can be fixed along the length inside of shed or these can be made 
portable.  It is better to provide fixed manger inside shed and portable wooden 
or metallic in the open area. 
 
The open area should be doubled of the covered area or larger. It is better to 
provide larger shed space than recommended for keeping it dry and clean. The 
sheds should be higher than the ground level with 3 inch slope so that the rain 
water cloud be drained out easily. The floor of the shed should be concrete and 
serrated so that the urine could be drained out and the animals my not slip on the 
floor. 
 
The doors of the sheds should be large enough so that a tractor and trolley could 
pass through for cleaning purpose. In the open area a water trough be provided 
as a source of fresh and clean water during 24 hours.In addition to the shed 
facility, the quarantine shed, a small office and a feed store are also 
requirements of such farm.  
 
Sheep/goats are active and inquisitive animals. Therefore it is imperative that 
sufficient fencing or brick wall should be used to confine these. For pens and 
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corrals, five feet tall panels can be used to stop sheep/goats from jumping or the 
fence with 4-inch squares or small holes to keep the goat from getting their 
heads trapped in the fences and to keep the majority of predators and stray dogs 
out of reach of barn. 
 
It is better to use woven wire when fencing pastures or very large pens. Ensure 
that the fence is safe for goats, when shopping for woven wire (42 inches tall 
with spaces 4 inches square). The barb wire might be useful to keep the 
sheep/goats in and predators out.
 
Electric fencing is normally light in weight, and easy to move therefore it may 
also be a good option. However, whichever fencing is selected, there are 
numerous fencing companies of good repute. Some of fence suppliers in 
Pakistan are as under: 
 

1. Concord Technologies Inc. 49-A Commercial Area phase - 6 DHA, 
Lahore 

2. Chain link Fence- Nizam Brothers 7-A Queens Road, Lahore 
3. Afzal Machinery Wiremesh 37- Brandreth Road, Lahore. 

 

 

 

 

 

 

 

 

 

 

Fig. 1  Layout for a small farm with flock size of 100-150 animals. Adopted         
from Sheep Book 2006 
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Large Commercial Farm: 
 
If the mutton production operation consists of larger number of animals, there 
are certain working setups that can be helpful for sorting, doctoring, marking 
and grooming. It may be helpful to construct a chute approximately 10 feet long, 
four feet high and 12-14 inches wide. By keeping the chute relatively short and 
narrow, crowding and turning problems can be avoided. At the entrance of the 
chute, construct a “catch pen” to run the goats into before crowding them into 
the chute. At the working end of the chute build or purchase a sorting gate that 
enables the workmen to sort into different pens. For smaller numbers of goats, a 
small “catch pen” may be all that is needed. 
 

 
 
 Fig.2. Shed design for a large commercial farm. Adopted from Sheep Book 2006 
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For a commercial farm some additional facilities would be required which are 
summarized below: 
 

a. Office and store 
b. Dip bath (For sheep) 
c. Quarantine pen 
d. Isolation pens 
e. Lambing pens 
f. Weighing scale 
g. Creep feeding 

 
Office and Stores 
 
An office would be helpful in keeping the records like stock register, disease 
register, inventory of feed and feed ingredients and sale / purchase of animals.  It 
would be better if this office has adjoining store where feed ingredients and farm 
equipment are placed. The office may contain the precious equipment along 
with some display like vaccine schedule, sale / purchase of animals as well as 
the disease picture of the farm.  The office may be of 10x12 feet dimension. 
 
b. Quarantine Pen 
 
The quarantine pen should be built away from the sheds.  This is the place where 
newly arrived animals are kept for 10-15 days.  During this period the animals 
are observed for any ailment or any disease outbreaks and are processed for 
tattooing/ branding, dipping, de-worming, vaccination and treating in case of 
sick animals. They are also acclimatized to new feeding regime which they will 
be having during rearing or fattening periods. When the animals are ready in all 
aspects they are transferred to the regular sheds. 
 
c. Dip tank 
 
A dip tank is necessary for commercial farm.  This is mainly used for sheep for their 
external parasites.  The dip tank or bath should be away from the farm but closer to water 
sources.  The used water should go in waste drain and should not contaminate the farm 
area or pasture. 
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d. Weighing Crate 
 
Sheep and goat farms require a weighing scale to weigh the animals on regular intervals.  
This is more necessary on the farms which have fattening program. Through the weight 
record at fortnightly interval we can judge the growth rate pattern of the market lambs.  
This should be fixed at the end of a chute which has holding pens at both the ends. 
 
e. Isolation Pens for sick animals 
 
It is good if there is an isolation pen for sick animals. This pen should be away from rest 
of the flock and pasture area so that the infection may not spread to other animals. These 
pens should have the feeding and watering facility. These pens are made of concrete floor 
for their easy cleaning. 
 
f. Lambing pens 
 

When laming season starts a number of sheep and goats are giving birth at the same 
time.  If the lambs/kids are kept in mixed flock the mothers usually disown their 
kids.  It is good practice that after giving birth the mother and kids are kept together 
in lambing pens till few days so that they start recognizing each other. In this way 
the kids will not be deprived of milk of their mother and disease and death rate of 
the kids will decrease. The pens may be of 4x5 feet dimension each. 
 
g. Creep feeding facility 
 
This is an arrangement for young lambs and kids.  To one side of a pen there should 
a separate place with a small entrance where only small lambs could enter and come 
out while their mother could not enter.  In this lamb creep kid or lamb starter along 
with clean water should be provided.  In this arrangement the kids would have the 
access to the ration and at the same time to the milk of their dams. 

  

 
 
 
  
 
 
 
 

              
 

 Creep feeders Covered creep feeder
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Selection of sheep 
 
Lambs having good and firm muscle appearance in the loin, rump and legs area 
should be selected. Following is the detail for muscle look from different areas 
and views. 
From the Rear 
 
Leg: The widest part must be through the center of the leg. A larger 
outside muscle right above the stifle joint is required. A lamb 
having well developed muscles walks and stands widely. Inside leg, 
muscle should be wide structurally.  
Rear legs `should have good angle at the hocks. 
 
Top:Lambs which are wide across the top should be selected for 
fattening. The loin needs to be large and muscular. The dock should 
be long enough to cover up the anus in rams (lambs) and 
the vulva in ewes (lambs). Rib cage of lamb should be 
large which represents a large capacity. Width is an 
indicator of muscle. Be sure that groove down the top of 
lamb should be visible. 
 
From the Side: Selected lambs having proper length in 
legs, loin and rump. The back portion of the top and/or 
hind saddle must be elongated than the front part, rack or back. For this take 
measurement from the last two ribs to the pin bones. It should be 2 inches or 
more than 2 inches long that the front part.  
Length and width of the loin are important. Animals with short and compact 
body are undesirable. Be cautious not to get carried away with length. Lambs 
having too long body confirmation may be weak. 
 
From the Front: Animals with full muscular body from the knee to the 
shoulder are selected for fattening. Large bone circumference of the cannon 
bone is a gauge of muscle attachment, therefore, select a sheep/goat with a 
comparatively long, thick cannon bone. The shoulder should be slightly 
prominent. Avoid getting a lamb with too large at shoulder as this will take 
away from a smooth, balanced appearance. 
 
 

Procurement of Animals for Feedlot Farm Chapter 02:
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LOOK FOR POTENTIAL 
Select a lamb that shows good potential. 
Large framed, long bodied lambs, with a long 
neck, cannon bone, and thick loin show the 
most potential for growth. 
 
 
Selection of Goat  
For goats, smaller mature body size is preferred, if nourishing the animal is 
expensive and shortage of feed resources. However, where forage and feedstuffs 
are abundant and nutrition is not a production-limiting factor, large size and 
rapid growth potential are an advantage.  
 
Functional Criteria  
 
Mouth: Avoid the selection of animals having too long lower jaw (the condition 
referred as monkey mouth). Also avoid selecting too short lower jaw (the 
condition referred as parrot mouth). Teeth on the lower jaw of the animal should 
fit the dental pad.  
 
Horns: The horns of sheep/goats should be strong and well placed at least a 3 
inches wide. Lambs with narrow horns can easily get dangle in shrubs and can 
cause harm to other goats. Sheep/goats having narrower horns with flat sharp 
inside edges are not desirable.  
 
Testicles: The scrotum should be well attached and testicles should be evenly  
suspended, similar in consistency and size and not sway outside the flanks or out 
behind when animal move. A split of one-inch or less in the bottom of the 
scrotum is good enough, however, pendulous scrotum is not desirable. 
 
Skeleton: The ideal goat/sheep have balanced skeleton framework, strong and 
straight top line. All parts of the body should fit together smoothly and be 
balanced. The neck should come out and up from the top of the shoulder and 
animal should not be pinched or weak behind the shoulders. Width across the 
hips should be wide enough instead of steep. Wide hip is an indicator of well 
grown reproductive tract and facilitates the birth process during parturition. 
Width of body is a desirable trait. The animal should be wide between the front 
legs and have depth in the chest floor. Depth of body and spring of rib allow for 
greater body capacity.  
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The hind legs should be straight and be positioned on the corners of the animal‟s 
body. Incorrect hind legs are often a result of incorrect hip structure. Comparing 
the two white wethers, the wether on the left is steep in his hip and narrow 
through his pelvis. Consequently, he stands narrow and in at his hocks. The 
wether on the right has ideal hip structure and the result is obvious.  
 
NOTE: Skeletal defects (coarse shoulders, weak backs, bad mouths or crooked 
legs only get worse with age. Do not fall victim to the old trick “All he/she needs 
is a little time or foot trimming.”  
Muscle Goat owners are actually in the business of producing food – lean red 
meat. Reliable indicators of muscling are circumference of the forearm and 
width of the loin.  
 
Pretty Points: Color and color patterns may have economic significance to 
some producers. White goats are easier to see in rough terrain and/or dense 
vegetation. Some buyers prefer solid colors while others like a paint color 
pattern. Head shape, ear length and shape, and skin pigmentation are also 
included here.  
 
Bottom-line: Unless they die in the pasture, all goats are meat goats and when 
the skin comes off, they are all the same color underneath.  
 
Breeds of sheep and goats 
 
Goat breeds of Pakistan 

 Pakistani breeds are; of medium size 
 Mainly for meat & hair production 
 Some produce considerable amount of milk but none breed has been 

developed as dairy breed.  
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BugiToori (Bugri):
Badin, Hyderabad and Mirpur Khas

Barbri :
Dadu, Khairpur, Hyderabad and Nawabshah

Chappar :
Mirpur Khas

Kachha:
Kachhi

Kamori :
Dadu, Hyderabad, Nawabshah and Sanghar

Important goats of Sind
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Important Goat breeds of Punjab

Tharri:
Thar

Pateri: Hyderabad, Nawabshah, Khairpur & Sanghar

Beetal:
Jhelum, Bahaudin, Faisalabad, Gujrat,
Gujranwala, Jhang, Okara, Mandi
Sialkot, Lahore, Sheikhupura
Sargodha, Multan and Sahiwal

Deera Dein Panah:
Muzzafargarh & Multan

Tapri:
Hyderabad, Sanghar, Mirpur Khas & Sanghar
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Goat breeds of Baluchistan

Nachi:
Bahawalpur, Multan, Muzzafargarh
& Layyah

Teddi:
Sargohda, Gujrat, Jhelum & Rawalpindi

Khurasani: Lehri:
Kacchi

Important goat breeds of KPK

Gaddi:
NWFP (Kaghan Valley)

Kaghani:
NWFP, Kaghan Valley
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Goat breeds of Azad Jammu and Kashmir & Baltistan

Buchi: Muzzaffarabad Poonch Desi/Jatal: Murpur & Kotli

Labri: Jhelum, Leepa & Neelam Valleys Shurri: Muzzafarabad & Poonch

: 
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Exotic Breed – Boer goat 
 
Boer goats are originated in South Africa. These goats have long horns 
and long floppy ears, short white hair with red markings on the head 
and neck. This proven breed is excelling in meat production, growth 
rate, body conformation and fertility. These goats have shown weaning 
rates >160% and a kidding rate of 200% . 
Boer breed has potential to gain 130 – 180 grams gain/day and even 
some breeders can get over 230 grams gain/day. In addition these goats 
have tendency to reach sexual maturity at an earlier age (10-12 months 
for the females and 6 months for males).  
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Important sheep breeds of Pakistan

Ojal:
Hunza Valley & NA Koh-i-Ghizar

Pahari:
Mirpur & Muzzafarabad

Kail:
Neelam & Leepa Valley

Kali:
Kotli

Poonchi:
Abbaspur, Aliabad, KelarKahuta & Kotli

Sheep breeds of Azad Jammu and Kashmir
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Tribal & adjoining areas of KPK
Hashnagari:
Peshawar, Murdan  (Hashnagar tract)

Peshawar & Kohat
Tirahi (Afridi):
Banu, Kohat & Peshawar

Waziri:
Northern Waziristan, Banu
Kohat & Peshawar

Damani:
D.I. Khan & Banu

Sheep breeds of Khyber Pakhtoonkhawa

Balkhi:

 
 Michni:
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Bibrik:

Harnai:

Sheep breeds of Baluchistan

Balochi:

Kaghan Valley Abbotabad, Mansehra, Peshawar &Murdan
Kaghani:
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Salt Range:

Sheep breeds of Punjab

(La )  A ock, Rawalpindi, Jhelum,
Sargohda & Mianwali

Bushi & Thaldesert:
Bahawalpur, Bahwal Nagar

Cholsitani:
Rahimyar Khan, Bahawalpur 
& Bahawal Nagar

Lohi:
Lahore, Gujranwala, Sheikhupura,
Faisalabad, Jhang, Sahiwal, Okara, Sialkot,
Sargohda, Gujrat & Mandi Bahauddin
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Kajli:
Sargohda, Gujrat, Mandi Bahauddin
& Mianwali

Sipli:
Bahawalpur & Bahwal Nagar

Thali:
Thal desert, Sargohda, Multan, Muzaffargarh, Jhang & Mianwali
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Kachhi:
Tharparkar, Mirpurkhas, Sanghar
& Rann of Kachh

Kooka:
Nawab Shah, Naushero Feroz, Dadu, Larkana, Khairpur & Sukhur

Sheep breeds of Sindh

Dumbi:
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Transportation of sheep and goats 
 
Transportation losses  

Transportation of animal is a stressful activity for animals. As a result of this 
animals do lose weight. Transportation also affects the pre-slaughter live weight 
and quality of carcass. It has been observed that when goats in a journey of 9 
hours lost about 4-5 percent body weight.  Similarly in another study the young 
lambs lost 1-1.5 kg body weight as a result of transportation stress.  Over 
crowding is one of the major stress to the animals. Following is the 
recommended floor space which should be provided to the animals during 
transport. 

Recommended floor space for sheep and goats 

Body weight (Kg) Area (square feet/animal) 
20  1.5 
35 2-3 
35-55 3-4 
55 4.5-7.5 
55 pregnant sheep/goats 4-5 
 
According to above recommendation a vehicle / truck with 20x8 feet dimension 
should carry 64 animals of 30-40 kg body weight. During transportation of 
sheep and goats following points should be kept in mind: 

o Move sheep and goats softly and do not use dogs. 
o Transport the sheep/goats by trailer/truck of size and design having good 

environment to avoid any stress during transportation. 
o Provide sufficient space and avoid overcrowding.  Animals should have 

space to lay down and rest without being compressed. 
o Keep suckling offspring mothers and pregnant females separate from 

mature males and all other animals. 
o Do not handle sheep/goats by dragging their horns instead use rope 

round the neck. Similarly avoid picking up sheep by their wool/hair. 
o Never transport sheep/goats with other species (cattle and buffaloes). 
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Weighing of animals 
 
Weighing of animals is very basic requirement of 
farm.  Usually the sheep and goats are purchased or 
sold on live weight basis. It is more important in case 
you are producing the kids or lambs for fattening 
purpose. You would like to know how they are 
growing and when they reach a desired weight. 
Usually the weighing bridge or weighing crates are 
used for the weighment of these animals but weight 
can be estimated through body measurements also. 
For example, a sheep/goat having heart girth 35 inches and body length 30 
inches, will have body weight  55.5 kg i.e. (35 x 35 x 30) / 300 = 122 lbs. or 
55.55 kg. 
 

Heart girth measurement 
 

 

Weighing Crate 

Sheep/Goat Feedlot Fattening Farm OperationsChapter 03:
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De-worming 
 
Worm infestation is quite common in animals and especially in sheep and goats. 
According to an estimate about 42% sheep/goats are infested by parasites which 
result in loss by lowering the efficiency of production. The worms are more 
prevalent in areas where animals are grazed more frequently. Similarly younger 
animals suffer more from worm infestation than the adult animals. They retard 
growth rate in younger animals and decrease milk production in adult ones. 
Following are some important de-wormers and their schedule of administration: 
 
1. Valbazen (113.6 mg/ml or11.36 %) Suspension @20 mg/kg can be given 
orally. Withdrawalperiod of this drug is 7 days for milk and 9 days for meat. 
However, do not use this drug in sheep/goats during first trimester of pregnancy. 

2. Safe-Guard/Panacur  (100 mg/ml or 10%) Suspension@ 5-10 mg/kg is 
recommended. Withdrawal period of this drug  is 4 days for milk and 16 days 
for meat. 

3. Ivomec Sheep Drench (0.08% or 0.8 mg/ml): 0.4 mg/kg orally. withdrawal 
period is 14 days for meat and 9 days for milk. 

4. Prohibit Soluble Drench Powder (Sheep): Also available as Tramsiol and 
Levasol. This drug can be used @ 12 mg/kg orally. With drawl period is 4 days 
for meat and 3 days for milk.  

5. Cydectin Sheep Drench (1 mg/ml): This drug can be used at 0.4 mg/kg 
orally. For a single dose with drawl period is 17 days for meat and 8 days for 
milk.  

6. Morantel tartrate (Rumatel): Recommended dose for sheep/goats is 10 
mg/kg orally. For a single dose with drawl period is 30 days for meat and 0 days 
for milk.  
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De-wormer Chart for different weights of animals 

1 ml = 
1cc 

Valbazen 
(albendazole) 
ORALLY 

Rumatel 
(morantel) 
Feed Pre-
mix 
ORALLY 

Prohibit 
(levamisole) 
ORALLY 

SafeGuard 
(fenbenda-
zole) 
ORALLY 

Ivomec 
Sheep 
Drench 
(ivermectin) 
ORALLY 

Cydectin 
Sheep 
Drench 
(moxidectin) 
ORALLY 

Weight 
Pounds 
(lbs) 

20mg/kg 
2 ml/25 lb 

10mg/kg 
45gm/100 
lb BW 
(Durvet) 

12 mg/kg 
2.7 ml/ 25 
lb 

10 mg/kg 
1.1 ml/ 25 
lb 

0.4 mg/kg 
6 ml/ 25 lb 

0.4mg/kg 
4.5ml/25 lb 

20 1.6  2.2 0.9 4.8 3.6 

25 2.0 11 grams 2.7 1.1 6.0 4.5 

30 2.4  3.3 1.4 7.2 5.4 

35 2.8  3.8 1.6 8.4 6.5 

40 3.2  4.4 1.8 9.6 7.3 

45 3.6  4.9 2.1 10.8 8.2 

50 4.0 23 grams 5.5 2.3 12.0 9.0 

55 4.4  6.0 2.5 13.2 10 

60 4.8  6.6 2.7 14.4 11 

65 5.2  7.1 3.0 15.6 12 

70 5.6  7.7 3.2 16.8 12.7 

75 6.0 34 grams 8.2 3.4 18.0 13.6 

80 6.4  8.8 3.6 19.2 14.6 

85 6.8  9.3 3.9 20.4 15.4 

90 7.2  9.9 4.1 21.6 16.4 

95 7.6  10.4 4.3 22.8 17.3 

100 8.0 45 grams 11.0 4.6 24.0 18 
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105 8.4  11.5 4.8 25.2 19 

110 8.8  12.1 5.0 26.4 20 

115 9.2  12.6 5.2 27.6 21 

120 9.6  13.2 5.5 28.8 22 

125 10.0 56 grams 13.7 5.7 30.0 22.7 

130 10.4  14.3 5.9 31.2 23.6 

140 11.2  15.4 6.4 33.6 25.4 

150 12.0 68 grams 16.5 6.8 36.0 27.3 

Ray Kaplan, University of Georgia 

Vaccination 

Sheep and goats suffer from a variety of bacterial and viral infectious diseases 
which may be better prevented through vaccination rather treating them. 
Following are the common diseases for which vaccination is recommended. 
 
1. Enterotoxemia  
 
It is a very fatal bacterial disease of sheep/goats caused Clostridium perfringens 
reside in the small and large intestine. An increased grains intake, higher protein 
in the ration, milk and/or milk replacer (lambs/kids) can enhance the bacterial 
proliferation. High levels nutrients in the intestine cause explosive growth of 
Clostridium perfringens within the intestine. Clostridium perfringens releasea 
very potent toxin that is fatal for the non-vaccinated/ newborn animal. 
The animal becomes abruptly off feed and lethargic.  Infected animal shows 
signs of stomach pain (kicking at their belly), lying down and getting up 
frequently, lying on their sides, crying out and panting.  Diarrhea develops; in a 
number of cases which may lead to bloody loose stool.  Sheep/goat loses the 
ability to stand and lay down on their sides, and extend their legs, with their 
head and neck extended back over their withers. After appearing this sign death 
occurs within minutes to hours. 
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2. Anthrax 

It is a severe fatal disease caused by bacteria (Bacillus anthracis). Bacillus 
anthracis found naturally in soil and normallyaffectboth wild and domestic 
animals throughout the world causing severe illness in humans as well asin 
animals. Domestic and wild animals such as cattle, goats, sheep, deer, and 
antelope can become infected if breathe in or ingest spores in contaminated 
water, soil, and/or plants. Symptoms include blood oozing from natural 
openings. To avoid the disease outbreak routine vaccination is recommended in 
areas where domestic animals have had history of anthrax in the past.  

3. Sheep pox  

It is highly infectious disease of sheep caused by a poxvirus. It is the most 
severe amongst all pox diseases of animals and result in most serious economic 
losses due to poor leather and wool quality.Goatpox is also likesheep pox, 
however, goat pox virus antigenicallydivergent from sheeppox virus. Sheep pox 
can be transmitted during contact with affected animals.Symptoms maybe mild 
to severe depending uponbreed, age, virulence of the virus and immune health of 
the host.Incubation period of the virus ranges from 4 days to 12 days. 

4. Contagious caprine pleuropneumonia  

It is a highly fatal disease of goats caused by Mycoplasma capricolum Capri 
pneumonia, commonly transmitted by infective aerosol. Symptoms include 
anorexia, general weakness, cough, nasal discharge, and hyperpnea along with 
high fever (104.5°–106°F). The disease may lead to exercise intolerance, 
respiratory distress with open-mouth breathing and foamy salivation The 
disease causes high morbidity (100%) and mortality (60%–100%). 

 
5. Respiratory Pneumonia 

 
It is an important infection of the lung tissue of sheep/goats of all ages. In 
younger animals, a variety of bacteria, viruses, parasitesand many other causes 
are often involved to cause pneumonia in sheep/goats. 
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Vaccination schedule for sheep and goats 
 

Name of Disease Vaccination time Duration of 
immunity 

Enterotoxaemia Last week of December 
and last week of June 

6 months 

Anthrax Last week of January and 
August 

12 months 

Sheep pox Last week of January 9 months 
Pleuropneumonia May 12 months 
PPR August 9 months 

Note: Vaccines can be obtained from District Veterinary Hospitals, from Veterinary stores and 
Govt. Veterinary Research Institute from respective province. 
 
Tagging and tattooing  
For sheep/goats breeders an identification system is required.  For this tagging is 
done commonly. Both numbers and colors are used to identify different 
individual animals, gender and families. Ear notching and tattooing are also 
options. 

  

 

 

 

 

 

Tattooing material of goat

Tagging of Goat Tagging of Goat

Tattooing 
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Feed lot feeding and acclimatization of feed lot lambs 
It is very important that the following steps are undertaken, to ensure that your 
flock is conditioned to adapt to feed lot feeding. 

Preparation 
 Vaccinate all animals 14 days prior to feedlot entry to ensure lambs have adequate 
 time to build up immunity before confinement. 
 Inject with vitamin B12 and vitamin A, D & E. 
 Drench all animals prior to feedlot entry with a combination of no less than four 
 unrelated drench actives. Because different products may be non-compatible,
 therefore, do not mix different drenches. 
 Hold the sheep/goat in small mobs (quarantine) in yards or a larger mob (secure 
 paddock) for at least 3 days to allow worm eggs to pass out of the gut. 
 Shear all lambs with more than 15mm wool prior to feedlot entry. 

 Ensure that water troughs are thoroughly cleaned prior to feedlot entry. During 
 confinement feeding, water on offer must clean, cool and freely available. 
 
Pen Preparation 
 If possible, draft lambs into mobs of body weight ranges of no more than 4 kg . 

 Target mobs of 75 head per pen; adequate feeder space for each pen is as important. 
 Maximum mob size should not exceed 100 head per pen. 

 Design pen size to allocate approximately 5m² per head. 

 Allow access to a minimum of one inch per head of water trough space. Ensure 
 water flow allows for the allocation of water intake at 6-7 litres per kg of dry matter 
 consumed. Ideally trough input flow should allow 1L/second. 
 Allow access to a minimum of 4 inches/head for sheep and goats. 

Induction  
 Provide each pen with access to ad-lib hay for the first 2 days prior to pellet feeding, 
 to ensure „gut fill‟ before the introduction of pellets. 
 Feed good quality hay that is palatable, mould free and highly digestible, legume 
 dominant hay has shown good gains during the induction period (first 14 days).  
 Introduce pellet/ mash at 100g/head/day by trail feeding. 

 Increase pellet offering on trail feed by 50g/head/day until lambs are all 
 consuming700g/head/day. The dietary increase in pellet allocation from 100g to 700g 
 should take a minimum of 14 days. 
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 Producers should monitor lambs feeding behavior for first 2 or 3 days once 
 consuming full ration. 
 Ideal feeding behavior should be observed within the pen and is displayed as groups 
 of lamb on the feeders, on hay rings, on water troughs and resting/ ruminating (cud 
 chewing).  

Note: Gut fill is important during the transition period, it is important to offer a 
high quality source of hay when pellet intake is restricted. It is equally important 
to remove the source of high quality hay when lambs are fully inducted onto 
grain based ration. Failure to remove palatable source of hay will result 
inreduced daily weight gains through restriction of caloric intake. Failure to 
provide palatable and digestible source of hay during the first phase of induction 
may result in weight losses and an increased acidosis risk. 
 

Record keeping 
Accurate record keeping is essential to measure progress in a business/project. The final goal for 
goat/sheep farming is to produce products (milk, meat or fiber). Proper records make sure that the 
business is producing the quality products of higher cost using the lowest cost commodity. 
Records will help you to keep track of expenses and income and assist you in measuring the genetic 
and physical progress of each animal. Now a days computer are being used for easy and proper record 
keeping.There arelot of existing computer programs for accurate record keeping or one can develop his 
own spreadsheet.  

Record keeping information checklist 
 

 Animal health record 
 Animal inventory 
 Feeding records 
 Weight gain 
 Expenses 
 Income 
 Breeding records 
 Birth record 
 Weaning weights 
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Different feeding plans for sheep and goats 

1. Rearing on fodder 
 
This feeding regime is usually followed at some farms. With this system 
there are two problems.  
Seasonal variation: 
During different season of year there are different crops. During summer 
season there is maize, sorghum, sadabahar or millet fodders.  All these 
fodders are not very much relished by sheep or goats.  The intake of the 
fodders is very low which even cannot meet the maintenance 
requirements of animals. During whole summer season starting from 
May to December animals which depend on such type of fodder are 
usually weak and of stunted growth.  However the fresh fodder of guar, 
cow pea or the hay of legume fodders during this period of year may 
make up the deficiency. 
During winter most of fodders are legume in nature which are very much 
liked by these animals.  With these fodders animals can maintain 
themselves if they do not undergo rapid growth. So the feedlot fattening 
on fodder only is not possible. 

2. Fodder plus concentrate supplement 
 
Under this system chaffed fodder is offered in the morning and 
concentrate ration in the evening or vice versa. Under this system it has 
been observed that if we offer fodder 10% of body weight and 
concentrate @ 2% of body weight then the lams of about 20 kg body 
weight will consume 2kg fodder along with 400 gram of concentrate 
ration. At this feeding regime they will be attaining growth rate of 80-
100 grams per day. Again it depends upon the type of fodder available. 
This rate can also vary with body weight and the energy density of 
concentrate ration.  Concentrate ration with ME 2500-2600 Kcal/kg and 
protein 15% is recommended. This feeding regime is being followed at 
the mutton production farms.  

Nutrition and Feeding PlanChapter 04:
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3. Total mixed ration – TMR 
 
Under this system the forage part and the concentrate are thoroughly 
mixed to gather. This ration is offered to animals @3% of body weight. 
It gives growth rate of about 100-150grams per day. The protein percent 
in such ration is kept as 14-15% while the      energy as 2500-2600 
Kcal/kg. This is a complete ration and there is no need for further giving 
them concentrate ration, fodder or anything else.  While making TMR 
for sheep and goats it would be better if we mix the legume straws (gram 
straw) instead of wheat straw or corn silage.  Lucerne hay would be ideal 
as roughage source as goat don‟t like wheat straw very much. The total 
intake of TMR would be around 2kg per day.  Studies of UVAS show 
that the intake of pellet TMR is even greater and with this feeding they 
have attained weight of 200-250 grams per day in our local lams and 
kids. 
 

4. Grazing 
 
Grazing becomes necessary in case of sheep and goats.  In Western 
countries where land is vast, this is the most common method of feeding 
of sheep and goats.  In Pakistan, however, land is limited and where 
available it is in competition with cash crops.  Hence we have very little 
land available for grazing.  Wherever this facility is available, it is 
mismanaged and overgrazed.   
In Punjab and other irrigated areas of country, there is one possibility 
that we graze the regular crops. This system is called irrigated pasture. 
By developing such facility, it will save labor and cost of machinery.  
This method is in vogue at many Govt. Farms for large animals and the 
fence grazing at UVAS campus Pattoki.  Farmers are encouraged to visit 
these stations to observe this grazing system. Here electric fence grazing 
is being practiced. The area to be grazed is protected with the help of 
electric fence. Animals remain within with protected area and graze the 
crop.  
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Rotational grazing 
 
This is more popular method of grazing with sheep and goats. In this 
system the area allocated for grazing is divided into multiple parts.  Each 
part is then grazed one by one. When animals have grazed one part they 
are shifted to next one.  
 
By the time the animals finish the last portion first one is ready to graze 
again.  In this way the crop is grazed efficiently without being over 
grazed or wastage. This scheme is shown in the figure above. Water can 
be arranged within these subunits of pasture. 
 
Some fodder trees can be grown along the outer boundary of the pasture.  
The clipping from these trees will fortify the pasture. Moreover, these 
will provide shade to grazing animals.At the end of day the animals are 
taken out and may be given some concentrate supplement.  
This is quite viable preposition and lot of expenditure can be saved by 
adopting this system. However, it all depends upon availability of 
agriculture land preferably closer to the animal housing. 

 
Fodders 

For the continuous supply of fodder round the year following fodder sowing 
program can be followed. 
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Fodder sowing plan and its yield in Pakistan 

Crops 
Seed rate 
Kg/acre 

Sowing time Method of sowing 
Fertilizer 

N-P-K 
kg/acre 

Green 
fodder 
yield 

(t/acre) 

Oats 30-40 21st Sept.- 30 cm apart in lines. 30-20-00 25-33 

Lucerne 4-5 Mid Oct.- mid Nov. 45 cm apart in lines. 9-46-00 45-50 

Berseem 8-10 21st Sept- end of Oct. 
Broadcast in standing 

water. 
9-46-00 50-60 

Guar 16-20 April-July -do- 9-24-00 12-16 

Sorghum 30-32 March- August -do- 24-24-00 20-25 

S.S. hybrid 10-12 Mid Feb.- mid Mar. 
45 cm apart lines in 

good moisture 

-do- (24 kg N 
after each 

cut) 
49-53 

Millet 5-6 April- August 30 cm apart in lines 17-10-00 16-25 

Mott grass 
11400 

Cutting/root 
slips 

Mid February- August 75cm x 75cm 

24-24-00, 
FYM twice in 
a year.12 kg 

N in 
November for 
early summer 

90-100 

Cowpeas 12-14 March-July 45 cm apart 9-24-00 12-16 

Maize 40-48 March-August 30 cm apart 24-24-00 24-28 

 

Adopted from NARC, Islamabad 
 
In Pakistan fodders can be divided into summer fodders and winter fodders. This 
nomenclature is given to them as these fodders are available for feeding during 
these periods. 
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A. Summer fodders:  
 
These include maize, sorghum, Sadabahar, millet, Mott grass, 

Rhodes grass, jantar and guara. Other than Jantar and guara all other 
fodders are cereal or non-legume fodder with low protein, lower 
digestibility and high per acre yield. These fodders are usually available 
from May to November. A brief review of each fodder is as under: 
Note: It may be pointed out that almost all of the cereal summer fodders 
including sorghum, Sadabaharm millet, Mott grass and even maize are 
not very much liked by sheep or goats.  They like berseem, Lucerne, 
guara, oats, jantar (not for sheep) rye grass and to some extent Rhodes 
grass. If you are growing specifically for sheep or goats don‟t grow the 
crops which they don‟t like. However, these fodders are described here 
for the knowledge of farmers. 
 
i. Maize fodder: This is a common fodder in Central and North 

Punjab. This requires good fertile soil and plenty of water and 
relatively lower temperature. Does not grow in saline lands. This 
is a single cut fodder with a yield of 17-80 tons per acre. The 
protein percentage is 7-8 % with high energy and palatability. On 
the overall the maize and its products are deficient in calcium. 
The common fodder variety of maize in Pakistan isAfgoi. Many 
other varieties are being introduced by Pioneer and other Seed 
Companies which are suitable for silage making.  
 

ii. Sorghum: This fodder is best grows in South Punjab where 
temperature is high, land is less fertile and there is scarcity of 
water. It is also a single cut fodder but hybrid varieties with two 
or more cuts, are also being grown. The protein percentage is 6-
7% with an average yield of20-25 tons/acre. The aftermath (Phot) 
if grown under less water or high temperature, develops a toxic 
matter (prussic acid/ cyanide) which is fatal to the animals. 
However its contents are reduced after proper irrigation and with 
advancing the stage of growth. Fodder can be consumed though 
grazing or through chaffing. Due to low starch contents not ideal 
for silage making. 
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iii. Sadabahar: This is multi-cut variety of sorghum which a hybrid 

of sorghum and Sudan grass. Local name of this hybrid is 
Sadabahar, however, such hybrids with other commercial names 
are also available. Not so common with small farmers due to its 
higher seed cost and less availability. This crop has significantly 
reduced the fodder shortage or lean periods during summer. The 
protein percent is 7-8% with average yield of 50-60 tons per acre. 

 
iv. Millet: Like sorghum millet is also grown in South Punjab due to 

its peculiar environment condition. It is a single cut variety with 
protein contents of 6-7% and yield of 20-22 tons per acre. Like 
sorghum not very suitable for making silage. 

 
v. Mott grass: Mott grass is a dwarf variety of elephant grass of 

Africa. It was taken to USA for its genetic improvement in terms of 
better tilling, high leaf to stem ratio and dwarf size. Was introduced 
in Pakistan during 70s. It gives 6-7cuts during the year with a yield 
of 80-90 tons per acre. In spite of all of its plus points it could not 
become popular among the farmers because it is most suitable for 
grazing (which is not common practice with the farmers), has some 
cilia (Kat)   which causes itching to the skin so workers avoid its 
handling. It is perennial and occupies land throughout the year and 
becomes dormant during winter. It has 7-8% CP with low sugar 
contents, hence, not suitable for silage making. 

 
vi. Rhodes grass is another tropical grass with protein percent from 

12-16%.  It grows well in saline lands hence it is being grown in 
South Punjab and Sindh province. It can be fed in fresh form but 
hay is not very much liked by the animals. Rhode grass hay is 
being exported to Middle East countries as a diet for camel and 
sheep/goats. Digestibility of tropical grasses is generally low 
compared with temperate grasses.  This grass has been introduced 
during last 10-15 years. It is also called re-claimer grass as it 
improves the land quality. In Pakistan, chaffed hay is being used 
as fiber source in TMR and other conventional feeding systems. 
This grass is not very palatable for sheep or goats. 
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vii. Jantar and ipleiple:  These belong to family Leucaena,which 

are the plants of wet tropics. These are legumes with high protein 
contents.  They have an anti-nutritional factor called memosine.  
Excessive use of these plants cause toxicity in sheep and cattle.  
In sheep it causes wool shedding and in cattle it damages organs 
and sheds hair.  However, it not toxic for goats and they can 
tolerate larger quantities. Jantar is a single stem woody plant 
while ipleiple is a shrub. Jantar can be sown with sorghum as 
intercrop to increase the protein contents of crop. Jantar and 
ipleiple are excellent for goats but cause toxicity in sheep and 
result in wool shedding. 

 
viii. Guara: This is a leguminous plant with 17-18% protein but this 

is not a regular fodder for cattle. It contains guar gum as anti-
nutritional factorwhich is not digestible. It is relished by sheep, 
goat and camel as fresh / hay or straw. Good for sheep and goats 
in fresh or in hay form. 

 
Composition of summer fodder 

 

 
Fodder 

Yield 
Tones/ 

acre 

Crude 
protein 
(CP) % 

Metaboliz-able 
energy 

(MEMcal/Kg) 
NDF % ADF % 

Maize 18-20 8.0 2.3 70 32 
Rhodes 
grass 

20-25 12.0 2.0 65 40 

Sorghum 20-25 8.0 2.1 65 40 
Millet 20-22 8.0 2.2 65 35 

Mott grass 70-90 10.0 2.0 71 42 
Sadabahar 50-60 7.0 2.1 65 40 

Guara 15-18 17.4 2.2 46 28  

 NDF =Neutral detergent Fiber        ADF =Acid Detergent Fiber 
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B. Winter fodders 

 These fodders include Berseem, lucerne, Brassica and oats. 
Other than oats these are legume fodders with protein between 15-20%.  
All of winter fodders except sarson are very palatable with sheep and 
goat either in fresh or hay form. 

i. Berseem: This is common fodder during winter and there is 
bumper crop from January to April. It has got 18% protein and 
about 15% dry matter. Due to high moisture contents it is mixed 
with wheat straw, sugarcane tops or dry stovers of millet or 
sorghum. It is highly palatable and equally liked by large and 
small ruminants.  The best area of berseem cultivation is Central 
and North Punjab with good loamy soil and plenty of water. If 
grazed, it may cause tympani due to presence of saponin. It is 
multi-cut fodder with an average yield of 30-35 tons per acre. 
Farmers grow brassica and berseem as intercropping but the best 
combination is berseem and rye grass. Both have same season of 
sowing and growth. Sometime the growth of berseem is slowed 
down due to swear cold weather which is compensated by rye 
grass. Berseem may be converted into hay but due to high 
moisture content per acre yield of hay is small. 

ii Lucerne: It is also called alfalfa. It is again legume fodder with 
20-22% CP. It is highly palatable with large and small ruminants. 
It gives 8-10 cuts with overall yield of 50-60 tons per acre. Due to 
higher dry matter contents (24-25%) it is an ideal crop for making 
hay, cubes and even pellets.  It is grown in light loamy or sandy 
soil, can tolerate high temperature and can survive with less 
water. It is a common crop in South Punjab. There are some 
myths attached to this crop that it decreases milk production. This 
not true rather it is even better than berseem. It has two varieties; 
one of shorter duration which gives fodder supply from January 
to June while the other one is perennial which is available 
throughout the year. Only during rainy months of July and 
August, the grasses dominate this crop. In Pakistan it is usually 
offered to the animals after chafing and mixing with wheat straw. 



40 
 

iii Sarson: Sarson or brassica have many varieties all of which have 
anti-nutritional factors like glucosinolate and erucic acid. Due to 
presence of these compounds the sarson plant or its products are 
not palatable. Sarson is sown with berseem or Lucerne to increase 
the yield during the first cut. A new variety of sarson in the name 
of canola has been introduced which does not have such factors 
and is called sweet sarson. However, this variety is sown as oil 
seed crop and rarely as fodder. 

iv Oats: It is a non-legume winter crop with protein percent as 8-
9%. The yield is 30-35 tons per acre. It is palatable with all 
species of animals including sheep and goats. Oats can be fed 
fresh, through gazing or in chopped form.  It can be converted 
into hay or silage. Mostly it is single cut fodder but two cut 
varieties are also available. It can be fed single or mixed with 
other legumes. 

Rye grass: Rye grass is a temperate grass with protein 
contents as 22%.  It is a pasture grass and does not fit very well in 
our cut and carry method. It may be grown in combination with 
berseem as the sowing time and growth coincide with berseem. It 
can tolerate extreme cold weather and compensates the growth of 
berseem under cold stress. Previously the availability of its seed 
was a problem but now can be obtained from seed companies. It 
is excellent for grazing of sheep and goats and can be converted 
into hay. 
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Composition of winter fodders* 

Fodder Yield 
per 
acre 
(tones) 

Crude 
Protein 
(CP) 
% 

Metaboliza
ble energy 
Mcal/Kg 

Neutral 
Detergent 
Fiber 
(NDF) % 

Acid 
Detergent 
Fiber 
(ADF) % 

Berseem 30-35 18.0 2.3 44.8 27.6 
Lucerne 50-60 22.0 2.3 45.9 32.7 
Oats 25-35 10.0 2.2 61.7 38.1 
Rye 
grass 

30-40 22.0 2.8 38.0 33.0 

 

Dry Roughages 

Dry roughages make an important part of livestock feeing in our 
country.  These are mostly the byproduct of our agricultural 
crops. These may include wheat straw, rice straw, corn, sorghum 
or millet stalks (stovers), hulls and husk of various seed crops. 
Usually they are low in nutrients but provide DM in the feed. 
These fibrous sources are helpful in the movement of digesta in 
the gastro intestinal tract of animals and proper functioning of the 
rumen.  Hence, they have physiological role and their 
contribution towards nutrition is very little. Following table gives 
the composition of these roughages: 

Composition of Dry roughages 

Type of fodder DM % CP % ME Mcal/kg 
Wheat straw 92.75 2.59 1.32 
Rice straw 92.82 3.06 1.60 
Maize stovers 82.50 5.45 1.70 
Sorghum stovers 80.50 3.74 1.60 
Millet stovers 85.00 4.00 1.70 
Corn cobs 90.50 1.66 1.20 
 

Wheat or rice straw can be used in fodder or ration of small ruminants 
but dry stovers are not, unless they are grinded into straws. 
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Fodder Preservation 

Fodders can be preserved in two ways.  

a) Fresh form - silage 
b) Dry form – Hay 

Generally silage is not recommended for sheep and goats.  Hay of legume 
fodder or temperate grasses is the proper feed for these animals.  However for 
the knowledge of farmers the silage is discussed here. 

Silage:  

The crops usually suitable for making silage are maize, sorghum, sadabahar, 
millet, oats and Mott grass. The best crop is maize as it contains lot of starch and 
other carbohydrates in the form of grains as the silage is made along with grain 
cobs. When we store the chaffed fodder anaerobically there is fermentation of 
these carbohydrates into lactic acid. This acid lowers the pH of whole stuff to 
about 4-4.5. Due to this low pH the fungi and putrefying bacteria do not grow 
and the fodder is preserved. The other crops including sorghum, sadabahar, 
Mottgrass etc. have relatively less grains, hence there is less acid production and 
the pH hardly goes down to 5.0 which is not ideal for checking the growth of 
bacteria. That is why either the fodder is not preserved properly and if 
preservedits shelf life is not very long. 

Method of making silage: The first stage of making silage is cutting crop. For 
this purpose mechanical cutters are used which cut either single or double row 
of crop. The best stage of cutting the crop is when the grains on the cobs are still 
in milky stage. Maize with mature grains is not suitable as then grains are not 
digested completely and come out with feces and result in wastage. The second 
important parameter is its moisture contents. The ideal moisture contents are 
65%. Higher moisture will drain out nutrients during pressing as effluent and 
low moisture will invite fungus. 

The fodder after cutting is automatically chaffed and is collected in a trolley. 
This material is then taken to the bunker. There are many form of storage but in 
Pakistan bunker form is more common. This structure is made above the ground 
with two strong parallel walls having concrete floor. The surface is kept little 
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sloppy so that effluent or the water which oozes out during pressing is seeped 
away and may not spoil the ensiled material. The height of walls should not be 
6-7 feet to avoid any mishap. The width should be the double of tractors width 
sothat it can move freely and press the whole material evenly. When one layer 
of fodder is spread in the bunker, it is pressed with help of tractor till the whole 
process of dumping the material is complete.  Pressing of material is the most 
crucial part of silage making. Pressing removes the air between the fodder 
particles and makes it air free or anaerobic. This initiates the process of 
fermentation of sugars and preserves the material. After pressing is complete it 
should be covered with polyethylene or so called plastic sheet and them some 
weight should be placed on it. In foreign countries they put tires but in Pakistani 
situation mud plastering is more appropriate. After completing the process the 
material is left for one month after that it can be opened from one side and 
offered to the animals. 

 

 

 

 

 

 

A bunker silo with capacity of 262 tonFilling of bunker
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Calculation of amount of silage in the bunker: 

For the calculation of amount of silage in silo pit following formula is used: 

Amount of silage (kg) = Length x width x Height x 20 

Note: All the measurements are in feet while 20 is the quantity of silage (kg) in 
one cubic foot 

If we calculate the silage in above silo: 

Amount of silage in kg = 75 x 25 x7 x20 = 262500 kg or 262.5 tons 

Normally farmers make their own silage at the farm. Sometime they get help 
from the service provider companies who bring their machinery and manpower 
and make silage at the farm. The silage made at the farm has to be used at the 
same premises and cannot be transported as after opening the material the 
anaerobic conditions do not remain intact and the silage is goes bad. 

Silage bales: 

  Since last few years the silage is available in the form of bale.  A certain 
quantity of chaffed fodder (mostly maize fodder) is converted into a round bale 
with the help of machine. Then this material is wrapped using plastic sheet with 
4-5 layers. 

This does not allow the air to enter into the warped material making it anaerobic.  
Bactria grow inside the bale, ferment the carbohydrates into lactic acid which 
lowers the pH of the material. In this way it gets preserved.  Ay damage to the 
plastic may expose the silage to air and results in spoilage of fodder inside the 
bale. 

These types of bales are now commonly available and if the farmer is unable to 
make his own silage he can purchase ti from the market. Bales of different 
weights ranging from 40kg to 1000 kg are available. The current price of the 
silage is Rs.9.0 to Rs.13.0 per kg depending upon the season and other market 
factors. 
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Feeding plan:  

Normally the intake of silage would be round 5 -6% of body weight. Suppose a 
lamb is of 20 kg then it would need about1kg silage on as such basis. Only 
silage would give growth rate around 40-50 gram. For getting higher growth rate 
we will have to add concentrate ration. To calculate how much commercial 
fattening ration will have to be added, following Pearson formula can be used. 

Suppose the protein in corn silage = 8% 

Protein in concentrate ration is      = 16% 

We want to make a TMR ration with protein = 14% 

Following formula will be used: 

     8    2 =2
   

  

Pearson formula  =    14  

 

                   16      6 =6
       

Difference between 8 and 14 =6 

Difference between 16 and 14 is =2 

So we will mix 2 parts of silage and 6 parts of concentrate ration. The 
percentage of both the items can be calculated as follows: 

Ratio of silage = 2/8x100 = 25% 

Ratio of concentrate = 6/8x100 =75% 

Hence if we mix 25% silage and 75% concentrate by weightwe will get TMR 
with 14% protein.A formula of TMR using silage as roughages source is given 
below: 



46 
 

TMR for sheep and goats using corn silage as source of fiber 

Ingredients Percentage 
Corn silage 34.0 
Wheat straw   5.0 
Canola meal   5.0 
Sunflower meal   5.0 
Maize grains 10.0 
Maize gluten 30% 10.0 
Rice polish   5.0 
Soda bicarb   0.5 
Missala   0.5 
Wheat bran 11.0 
Molasses 12.0 
Mineral mixture   2.0 
Total 100.0 
Dry Matter% 68.7 
CP% 11.8 
ME Mcal/Kg   2.4 

 

Hay Making 

 Hay is the preservation of fodder in dry form. Hay can be made from all types 
of fodders but legume fodders like berseem and Lucerne are best preserved 
through hay.  Similarly grasses are also preserved through hay. Converting the 
summer cereal crops in to hay, decreases the sugar contents through respiration 
and the nutritional value of these crops drops down to roughages. In our country 
the silage has become common with large and medium farmers but the hay 
making is still limited to the large corporate farms. These farms have ample land 
and equipment for making hay.  However, hay can be prepared manually at 
small scale also. 

Steps in hay making involves cutting of crop at proper stage when half of crop is 
at flowering stage, wilting it in the field for overnight. In Pakistani conditions, 
taking it to shade like shed or other covered area, spreading it on ground, 
periodically turning the material gently to avoid shattering of leaves, drying the 
crop till the moisture contents are 12%. On drying it can be tied with ropes into 
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small bales or converting into proper bales through commercial balers. Store the 
hay bales under shade. Green color of hay determines its quality and the 
palatability. Hay with 14% or higher moisture turns black and invites the fungus 
growth. 

Lucerne and berseem hay is quite palatable and for rearing of sheep and goats it is 
mandatory as these animals don‟t like common summer fodders. 

 

 

 

 

 

 

 

Intake of hay with different classes of animals: 

• Sheep- and goat 2-4% of their body weight. A sheep with 50 kg body 
weight would eat 1-2 kg hay per day. 

• Hay can be used in TMR by chaffing and mixing with other concentrate 
items. Although, due to its quality and higher price it is used in dairy 
ration, however, if hay is available it can be used in fattening ration with 
good results. One TMR formula using Lucerne hay as roughages source 
is given below for fattening of calves: 

TMR for sheep and goats with hay as roughage source 
 

Use of Concentrates in Livestock Feeding 

In most Asian countries, including Pakistan, animals are raised on green and dry 
roughages. However, fodder alone cannot meet their nutrient requirements. 
Normally there should be 12% CP in livestock diets but, in summer fodders, the 

Ingredients  Percentage 
Lucerne hay  25.0 
Maize gluten 30% 10.0 
Canola meal   5.0 
Maize grains 25.0 
Wheat bran   3.0 
Rice polish 15.0 
Molasses 15.0 
Mineral mixture   2.0 
Total 100.0 
CP % 13.5 
ME MCal/kg 2.70 
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CP contents are 7-8% and most fodders fed to animals have CP contents of 4-
5%. In contrast, winter fodders have high CP contents but are low in energy and 
so they do not provide balanced nutrition to the animals. Fast growing young 
animals need additional feed to balance nutrient deficiencies in fodders. Farmers 
usually try to meet such deficiencies through cottonseed cake, but this is not 
appropriate due to its high cost and low availability especially during off season. 
A well balanced concentrate would be more appropriate than cottonseed cake 
alone. 

Concentrates are made from agro-industrial byproducts that are source of energy 
and protein and suitable for feeding to livestock. These byproducts can be 
divided into those which are good source of CP (i.e. cakes, meals, glutens) and 
those that are good source of energy (i.e. grains, fat, bran, rice, polish, 
molasses). 

Protein Sources in Animal Rations 

Cottonseed Cake 

Cottonseed cake is the most commonly used cake in the market. It has 20-22% 
CP and 63% TDN and is very palatable. Its production is low but demand is 
high. Due to higher demand and price in the market, adulteration with low 
quality material occurs. Cottonseeds contain an anti-nutritional factor called 
gossypol, whose activity can be decreased by boiling the cake in water. 
Cottonseed cake has a high nutritive value for milk and meat production. In the 
diet of breeding rams, it is used at the minimum as gossypol negatively affects 
semen quality. In addition, mycotoxins (aflatoxins) also occur in cotton seed 
cake which negatively affects milk production and animal health. 

Cottonseed Meal 

This is better form of cottonseed cake, also called decorticated cottonseed cake, 
which is prepared by removing the outer covering of cottonseed and pressing the 
internal soft part and extracting the oil through solvent extraction. It has 40% CP 
and 80% TDN. Due to its higher CP content, it is more economical then cakes. It 
is palatable and has less gossypol and so is safer for use in the diet of breeding 
stock. Its availability is low in the market. 

Soybean Meal 

Due to its high quality protein this meal is mostly used in poultry feed. It has 48-
50% CP and 88% TDN.  It is an excellent source of high quality protein and is 
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extensively used in the dairy rations in other countries. When its price is 
competitive, it can be used in rations. Due to its higher price it can be used in 
milk replacer, calf starter and dairy rations.. 

Rapeseed Cake 

This is a less commonly used cake because it is not very palatable due to the 
presence of anti-nutritional factors like glucosinolates and erucic acids. 
Rapeseed cake has 30-40% CP and 80% TDN. It should not be used at more 
than 10% in the ration because its bitter taste makes it unpalatable and animals 
do not eat it readily. Over the last few years improved forms of rapeseed cake 
have been introduced which does not contain any anti-nutrition factor. The 
common name for such genetically improved varieties of rapeseed is canola, and 
the meal is called canola meal, which is becoming popular protein source for the 
poultry and the ruminants. 

Maize Gluten Feed 

This is a by-product of the maize industry. Maize gluten is available in three 
forms (i.e. maize, gluten feed with 30, 40, and 60% CP). Maize gluten 30 and 
40% can be used in the cattle feed for the milk and meat production. Its quality 
is lower than that of cottonseed cake and not very palatable. Maize gluten is 
cheaper than other CP sources and can be used in fattening ration up to 20%.  
Maize gluten 60% is more superior product with less fiber, high protein and 
better quality, often used in poultry ration. These are the products of Rafhan 
Maize Company, Faisalabad. 

Sunflower Meal 

This is obtained as a by-product after extracting oil from sunflower seeds, and 
contains 30-37% CP. It has high fiber content, which limits its use in the poultry 
rations, but there is no such limitation in the ruminant diets, and can be used up 
to 15 to 20%  in finishing rations. 

Maize Oil Cake  

This is also a product of Rafhan Maize Company. It contains 26-27% CP and 
also has residual oil. It is useful in rations of large animals. In view of its price 
and utility, it may be used at 15-20% in dairy and fattening rations. 
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Grams and Peas 

These leguminous grains have 20-28% CP and are also good source of energy, 
although they have some anti-nutrients factors. Prices of these grains are usually 
high. 

Urea 

In ruminant diets, some feed protein can be replaced by urea to make the final 
feed less expensive. In the ration vegetable protein can be replaced up to 40% 
with urea but, in fattening / finishing rations we should not go beyond 2% of the 
DM of ration. If an animal eats too much urea at a time, or if it is not mixed 
properly, it can be toxic. Toxicity symptoms include staggering, excessive 
salivation, tympani and falling over. If such symptoms develop, one gallon of 
acetic acid (sirka) diluted with one gallon of water should be drenched. The best 
feeding strategy is to mix the urea into the feed. When urea is used, feeding of 
grains or molasses is necessary. Urea based ration should not be used with lambs 
and kids below 6 months age. 

Energy Sources 

Cereal Grains 

This includes grains from maize, sorghum, wheat or oats. Maize grains are 
considered the best among all the cereal grains due to its higher starch content 
and lower prices in the country. Wheat grains should not be used in large 
quantities as it produces acidity in the rumen and lowers the pH which is 
harmful to the animals. Grains are usually deficient in calcium hence, while 
using grains additional calcium should be used in addition to common mineral 
mixture. 

Corn / maize Grains 

Corn is the world‟s most important feed grain as it is a high-energy feed that 
produces more energy per acre than any other cereal grain. It is high in starch 
and oil and low in fiber. The major energy-yielding fraction is the starch 
endosperm. In ruminants, corn starch is subject to rumen fermentation where 
microbes ferment starch anaerobically, producing organic acids as end products. 
Starch digestion is inherently less efficient in the rumen than in the small 
intestine, and starch digested in small intestine has 42% more energy to the 
animal than starch digested in the rumen. 
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Whole grain corn is poorly digested in cattle making it necessary to break the 
waxy external shell of the kernel to permit its degradation in the rumen. 
Grinding improves corn starch digestibility in the ruminants. A factor 
contributing to the high energy value of corn is its oil content, which averages 
about 4%, and it is high in unsaturated fatty acids. Corn grain has a low CP 
content, ranging from 8-10%, but is an excellent energy source. 

As is true for all cereal grains, corn contains very little calcium and a calcium 
supplement (Choona or marble powder) is needed for grain-based diets. Corn is 
moderately high in phosphorus. Unlike most feedstuffs, corn does not contain 
significant levels of toxic or deleterious compounds. However, it is often 
contaminated with myco-toxins, which are of concern in animal feeding. 

Sorghum and Millet grains 

Sorghum and millet are the major food grains in the semi-arid tropics. In 
developed countries, approximately 96% of total sorghum and millet is grown 
for animal feed, whereas in developing countries only 8% of these crops are 
used for livestock, with the rest used as human food. Sorghum is equal to, or 
slightly lower, than corn as energy source. For ruminants, it requires more 
vigorous processing to achieve optimal digestibility. However, there is 
considerable variability in feeding value among sorghum cultivars and types, 
mainly because of variation in tannin content and seed coat color. Brown, high-
tannin bird-resistant sorghums result in poorer animal performance and lower 
digestibility than low-tannin types. Like corn, sorghum is a fairly poor source of 
CP (7-10%). Tannins inhibit digestive enzyme activity and form complexes with 
proteins that resist digestion.  

Wheat Grain 

Wheat is virtually identical to corn in digestible energy content, and is equal to 
corn as an energy source for all livestock. It is more likely than corn to cause 
digestive disturbance in ruminants because of the rapid digestion rate of its 
starch. Wheat is superior to corn in terms of CP content and quality.Soft white 
wheat contain 10-11% CP, whereas hard wheat usually contains 12-14%.  

As with corn, there are no significant toxins in wheat, and it is not normally infected in 
the field with the mycotoxin producing fungi although occasionally it may be infected 
with ergot. In ruminants, lactic acidosis is more common with wheat-based diets than 
with other grains because of its rapid fermentation rate in the rumen. In the ration, if 
price permits, it can be used up to 15% along with corn grains. 
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Rice Polish 

Rice polish is a by-product of rice milling. It consists mostly of bran and germ 
of rice with some fragments of hull and broken rice. The calcium level in rice 
bran varies with the amount of added calcium carbonate as adulteration. During 
summer, some rancidity develops and this makes the product unpalatable for 
animals. It is usually cheaper than other energy sources. Rice polish can be used 
up to 20%. The oil contents are the major source of energy in rice polishing 
which vary from 10-12%. Adulteration of rice polishing with rice husk and 
marble powder etc. is a big problem in the market. 

Maize Bran 

This is obtained as a by-product of processing of maize for preparing maize food 
products. Its price is usually lower than that of wheat bran and there is less 
fluctuation of price during the year. It can be used in the ration at up to 20%. 

Oils and Fats 

These are very good source of energy as the energy level of these products is 2-3 
times higher than other energy sources. Rumen inert fats (by pass fats), now 
available in the market, are safer than using free oil in the ration. Free oils can 
be used up to 2-3% in the fattening ration. If more energy is required then 
bypass fats should be used.  

Composition of energy sources 

Name of feed 
ingredient 

Protein % TDN % Energy ME 
Mcal/kg 

Rice polishing 12.36 89.9 3.25 
Wheat bran 12.50 71.0 2.57 
Wheat grains 12.80 78.9 2.85 
Maize grains 9.800 81.2 2.91 
Sorghum grains 14.75 78.5 2.80 
Millet grains 10.55 77.2 2.79 
Oat grains 10.21 77.2 2.71 
Grams black 20.35 75.2 2.72 
Gram hulls 18.21 64.8 1.80 
Oil   0.00 195 7.60 
Molasses    3.04 80.5 2.92 
Soy hulls   13.1 79.6 2.80 
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Non-conventional feed resources 

These sources are not commonly available in the market.  They are available 
where such crops are grown and the by byproducts of these crops are available 
only in those areas.  Usually they are cheaper and may be used in the livestock 
feed and make the feed cheaper.  However, sometimes they need some 
processing before they can be used in the animal feed. Presence of anti-
nutritional factors in such ingredients is another limitation. 

Non-conventional Feed Resources 

Name DM% CP% TDN% ME 
Mcal/kg 

Matri   96.0 30.04 70.0 2.53 
Castor oil seed 
cake  

93.10 28.12 68.5 2.72 

Ground nut cake 91.70 44.75 68.5 2.48 
Linseed cake 92.50 32.22 75.7 2.88 
Poppy seed cake 92.80 32.48 83.6 3.03 
Beet pulp 90.30 12.21 63.8 2.30 
Cotton seed hulls 90.20 4.66 46.8 1.69 
Sugarcane 
bagasse 

90.50 1.66 44.3 1.60 

Rice hulls (Phak) 91.50 2.73 32.4 1.17 
Cotton seed whole   93.2 15.5 78.5   - 
Gram hulls   92.0 5.78 64.78   - 
Gram straw   90.6 5.97 36.92   - 
Taramera cake   91.8 40.9 94.74 2.40 
Sugarcane mud 26.0 10.5   
Potatoes 20.6 10.8 84.00 2.80 
Cotton seed hulls 90.2 4.66 46.8 1.69 

 

Many of protein sources have ant-nutrition sources which limit their inclusion at 
higher levels in the ration. Some have high prices while other have high protein 
contents so they are not required with high levels. The table below gives the 
optimum levels of various feed ingredients which may be kept in mind while 
preparing rations. 
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Optimum levels of different ingredients in the ration of fattening animals 

 
Dietary Protein and Energy Requirements of Goats. 
________________________________________________________________ 
 
 Class of Goat  Avg. feed intake kg  % C P %TDN 
________________________________________________________________ 
Growing doe, 20 kg 1.1    8.8    56 
Growing male kid,30 kg1.3   9.0    57 
Yearling doe, 40 kg 2.1   10.0    56 
3 yr. Old doe, 50 kg 2.3   11.7    69 
Mature buck, 100 kg     2.4   9.0   55 
Dairy doe,  68 kg  3.4   11.6    71 
________________________________________________________________ 
Modified from Pinkerton and Pinkerton, 2000 

Name of ingredient Safe level in the 
ration % 

Limiting factor 

Cotton seed cake 15-20 Toxins, Pesticides, price 
Soybean meal 4-5 Higher price 
Rapeseed cake 7-10 Bitter taste, anti-nutitional 

factors likeglucosinolates and 
erucic acid 

Sunflower cake 10-15  Less palatable 
Palm kernel cake 10-15 Less palatable 
Cotton seed meal 10-15 Price, toxins and pesticide 
Maize gluten 30% 10-20 Lower quality, toxins, taste 
Maize gluten 60% 10-15 Higher price, toxins 
Urea 1-2 Higher levels slow the growth 
DDGS 10-20 Good energy and protein source, 

toxins availability 
Maize grains 10-30  Good energy source, higher 

levels will cause acidosis 
Wheat grains 10-15 Fermentation rate high, causes 

acidosis especially in small 
ruminants 

Vegetable oils 2-3 Causes indigestion and lowers 
the digestibility of fodders 

By pass fat 2-6 Price is the limiting factor 



55 
 

Feed Formulation: 

Three parameters can be made basis of feed formulation which include: 

1. Crude Protein,  
2. Energy  
3. Total digestible nutrients or TDN. 

 TDN is now not popular any more. Hence CP and energy are mainly kept in 
mind while making the formula. CP is the most simple, practical and accurate 
criteria. When we make the formula on the basis of CP it can be verified through 
laboratory analysis. As far energy is concerned, it has 5 different forms e.g. 
gross energy, digestible energy, metabolizable energy and the net energy. In 
Pakistan we usually make the metabolize able (ME) energy as the basis for feed 
formulation. Values for ME are usually available in the composition tables and 
we use them for formulation. Unlike CP we cannot determine ME value directly 
from lab analysis. These are determined though calculation. That is why we 
can‟t verify the ME values of feed from lab analysis. Anyhow we keep in mind 
both CP and ME values while making the ration formula. 

For making the formula we select 2-3 protein sources, one of good quality rest 
of medium quality with lower price. Similarly we select 3-4 energy sources and 
try to put the levels of different ingredients keeping in mind the following aspect 
and make the total 100. 

i. Quality of ingredient 
ii. Its availability in the market 
iii. Any anti-nutrition factor 
iv. And its price 

For supplying the mineral we use mineral mixture as without the help of 
computer we cannot meet the requirement of each mineral in the feed. 
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Feed formulation on CP basis 

Ingredients Level of 
inclusion % 

Protein % of 
ingredients 

Protein in ration 

Canola meal 12.0 36.0 12x36/100 = 4.32 
Maize gluten 30% 15.0 25.5 15x25.5/100 = 3.83 
Sunflower meal 12.0 27.0 12x27/100 = 3.24 
Maize grains 
ground 

25.0 8.0 25x8/100 = 2.0 

Wheat bran 6.0 12.0 6x12/100 = 0.72 
Rice polish 15.0 12.0 15x12/100 = 1.80 
Molasses 12.0 2.5 12x2.5/100 = 0.3 
Mineral mixture 2.0 -- -- 
Soda bicarb. 1.0 -- -- 
Total 100.0  16.20 
 

So the protein percentage of this fattening ration is 16.2 %. Similarly we can 
calculate the ME of this ration.  However one thing should be kept in mind that 
the protein is in percent so we use the formula. The units for ME are the 
Mcal/kg. Hence we will simply multiply the inclusion level of ingredient with 
its per kg ME value. 

Calculating the ME of the formula 

Ingredients Level of 
inclusion % 

ME MCal/kg 
of the 
ingredients 

Energy ME MCal in the 
ration 

Canola meal 12.0 2.50 12x2.5 = 30.0 
Maize gluten 30% 15.0 3.02 15x3.02 = 45.30 
Sunflower meal 12.0 2.50 12x2.5 = 30.0 
Maize grains 
ground 

25.0 2.91 25x2.91 = 72.75 

Wheat bran   6.0 2.57 6x2.57 = 15.42 
Rice polish 15.0 3.25 15x3.25 = 48.75 
Molasses 12.0 2.91 12x2.91 = 34.92 
Mineral mixture 2.0 ----- --- 
Soda bicarb. 1.0 ----- ---- 
Total 100.0  277.14 
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The ME energy in this ration is 277.14 Mega Calories per 100 kg or 2.77 
Mcal/kg. We can calculate both CP and ME in the same table by adding more 
columns. Similarly we can calculate the price per 100kg or per kg of ration. 

Calculation of CP and Energy of ration in a table 

Ingredients Level of 
inclusion 
% 

CP % CP in the 
ration 

ME Mcal/kg 
of the 
ingredients 

Energy  
ME Mcal 
in the 
ration 

Canola meal 12.0 36.0  4.32 2.50 30.00 
Maize gluten 
30% 

15.0 25.5 3.83 3.02 45.30 

Sunflower 
meal 

12.0 27.0 3.24 2.50 30.00 

Maize grains 
ground 

25.0   8.0  2.0 2.91 72.75 

Wheat bran   6.0 12.0 0.72 2.57 15.42 
Rice polish 15.0 12.0 1.80 3.25  48.75 
Molasses 12.0 2.5 0.30 2.91  34.92 
Mineral 
mixture 

2.0 -- -- ----- --- 

Soda bicarb. 1.0 -- -- ----- ---- 
Total 100.0  16.20  277.14 
 

This concentrate ration can be given to fattening of sheep and goats @2% of 
body weight along with fodder @ 8-10% of body weight. This type of feeding 
will give average growth rate of about 100 grams per day in lambs and kids with 
an average body weight of 20 kg. 

Practical Dietary Recommendations for Feeding sheep and Goats. 
____________________________________________________________ 
Class of Goat    % Protein   %TDN 
____________________________________________________________ 
Growing kids, dry does, and bucks  9-10     54-58 
Pregnant goats     10-11    56-60 
Lactating goats     12-13     62-68 
____________________________________________________________ 
Source: Pinkerton and Pinkerton, 2000 



58 
 

Some formulae for concentrate rations for feedlot fattening of sheep and goats 

Ration No. 1 

Ingredient  %age  
Maize  10.0  
Soy hulls 10.0  
Canola Meal 8.00  
Palm kernel cake 10.0 
Rice polish 10.0 
Missala 1.00 
Wheat bran 23.0 
Maize gluten 30% 13.0 
Mineral mixture 2.00 
Soda bicarbonate 0.50 
Urea  0.50 
Molasses 12.0 
Total 100 
CP % 16.0 
TDN % 66.5 
ME Mcal/kg 2.60 

Ration No. 2 

Ingredients Percent 
Canola meal 6.00 
Rapeseed meal 10.0 
Maize gluten 30% 15.0 
Maize ground 20.0 
Wheat ground 5.00 
Rice polish 10.0 
Wheat bran 18.0 
Sodium bicarbonate 1.00 
Mineral mixture 2.00 
Growth promoter(Monensin/ 
Missala) 

1.00 

Molasses 12.0 
Total 100.0 
Protein % 16.3 
TDN % 74.0 
NE Mcal/kg 2.70 
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Ration No. 3    

Ingredients Percentage 
Rapeseed meal 8.00 
Maize gluten 30% 15.0 
Maize ground 5.00 
Rice tips 10.0 
Rice polish 18.0 
Wheat bran 19.0 
Maize oil cake 9.00 
Mineral mixture* 2.00 
Soda bicarb 1.00 
Growth promoter (Missala)** 1.00 
Molasses 12.0 
Total 100.0 
Crude protein % 16.0 
TDN % 74.3 
Energy ME Mcal/kg 2.70 

 

Mineral mixture: 

Minerals are necessary for the normal growth and production of animals. About 
12 minerals are required in the feed and if not supplied, deficiency symptoms 
appear in the animals.  Some minerals are required daily in grams which are 
called macro-minerals while others are required in milligrams and called micro-
minerals.  It is difficult to provide each and every mineral in required amounts 
so for convenience, they are mixed together according to the requirement of 
animals which is called mineral mixture.  Following is a general formula for 
such mineral mixture: 
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Formula for making 100kg mineral mixture 

S. No. Ingredients Quantity required 
1 Common salt 18.91 kg 
2 Di-calcium phosphate 70.81 kg (P-liner / Nabeel) 
3 Ferrous sulfate 0.89 kg 
4 Manganese sulfate 0.49 kg 
5 Zinc sulfate 0.22 kg 
6 Magnesium sulfate 8.64 kg 
7 Potassium iodide 8.77 gram 
8 Cobalt chloride 0.89 gram 
9 Copper sulfate 30.0 gram 
10 Sodium selenite 1.5 gram 
 Total 100.0 kg 

 

The above items are feed grade.  They are weighed accurately and mixed 
thoroughly with the help of a mixer. Some elements like copper sulfate and 
sodium selenite, if not properly mixed may cause toxicity. This mineral mixture 
can be added to the feed @2%.  If it is to be given directly then the daily dose 
for sheep and goats is 20-25 grams. 

Some institutions are making this mineral mixture and selling on nominal rates 
which are as under: 

1. University of Veterinary and Animal Sciences, Lahore 
2. Livestock and Dairy Development Department (District headquarter 

hospital) 
3. Riphah College of Veterinary Sciences 12- KM  Raiwind Rd. Lahore  

Total Mixed Ration 

Total Mixed Ration or TMR is a complete ration and is prepared by mixing 
weighed quantities of concentrate and roughages. Hence it has got both 
concentrate items as well as fiber sources which are required by ruminants. 
Beauty of this feeding system is that in each bolus animal receives all the 
nutrients in required ratio. This is the latest and most popular method of feeding 
to the animals. 
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Types of TMR 

  1. Concentrate + Wheat straw 

  In this system weighed quantities of concentrate and wheat straw are 
mixed together. Smaller quantities can be mixed manually. For larger 
quantities mixer with Paddles is recommended. One ton capacity mixer 
can prepare about 300Kg of TMR. Relatively costly because all the 
nutrition is to be provided from concentrate as wheat straw has got little 
nutrition. This is more common with smaller farmers. Gram straw is 
another option which is more liked by small ruminants. 

2. Concentrate + Silage 

  In this type of TMR silage is mixed with concentrate items. For this 
purpose a special type of TMR mixing wagon is used which mixes the 
contents and then this machine dispenses the TMR in feeding passage of 
shed.  

  This TMR is prepared on daily basis and cannot be stored due to high 
moisture contents of silage. 

 

  Concentrate mixer TMR Mixer 
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3. Concentrate + Hay
  In this TMR Lucerne or grass hay is mixed with concentrate items. TMR 

mixer is fitted with a cutter which cuts the hay into smaller pieces and 
then mixes with the concentrate. 

 TMR mixing wagon 

 

TMR Mixing wagon

Cutter fitter in 
mixerfor chopping hay
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TMR formulas 

1. Wheat straw based TMR 

Name of ingredients Percentage 
Canola meal 8.00 
Palm kernel cake 5.00 
Maize gluten 30% 13.0 
Maize ground 15.0 
Wheat ground 5.00 
Rice polish 10.0 
Wheat bran 10.0 
Mineral mixture 2.00 
Soda bicarb   1.0 
Wheat straw 18.0 
Bypass fat 1.00 
Molasses 12.0  
Total 100.0 
Crude Protein (CP) % 14.0 
TDN % 69.5 
 ME Mcal/kg 2.50 
Est. price Rs. Per 40kg 1321/- 

2. Rhode grass hay based TMR 

Ingredients Percentage 
Canola meal 5.00 
Maize gluten 30% 6.00 
Maize ground 18.0 
Rice polish 18.0 
Wheat bran 10.0 
Mineral mixture 2.00 
Urea 1.00 
Soda bicarbonate 1.00 
Missala (Growth promoter) 1.00 
By pass fat   1.0 
Rhode grass hay 25.0 
Molasses 12.0 
Total 100.0 
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Crude protein % 14.6 
TDN % 70.3 
ME Mcal/kg   2.5 
Estimated priceRs. per 40kg  1316/- 

 

3. Maize Silage based TMR 

Ingredients Percentage 
Canola meal 5.00 
Maize gluten 30% 10.0 
Sunflower meal 5.00 
Rice polish 15.0 
Maize grains 10.0 
Wheat bran 10.0 
Maize silage 28.0 
Mineral mixture 2.00 
Urea 1.00 
Sodium bicarbonate 1.00 
Missala (growth promoter) 1.00 
Molasses 12.0 
Total 100/0 
CP % 15.8 
TDN % 70.4 
ME Mcal/kg 2.50 
Est. Price Rs. Per 40kg 1189/- 

 

Note. Urea containing formula should not be given to young lambs or kids. 

Under current pricing system the wheat straw based TMR and Rhodes grass hay 
based TMRs are almost similar in cost whereas the maize silage based TMR is 
the cheapest.  The alfalfa hay based TMR is the most costly due to high price of 
alfalfa hay in the market. 

Normally the TMR is given @ 3% of body weight. However, if silage is the 
source of roughages it should be adjusted for dry matter contents. If the quantity 
of TMR is 1.2kg for 40kg body weight lamb on dry matter basis the on such 
basis the quantity would be 1.8 kg (1.2/0.65 =1.8 kg where 65 is the dry matter 
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percentage of silage based TMR).  With this feeding regime the average growth 
rate would be around 100-150 grams per day. 

Many corporate farms have their own arrangement for preparing of concentrate 
ration or TMR.  In the market the availability of TMR is very limited. 

For making TMR one grinder and one paddle type mixer is required. For the 
people who want to set up their own facility a small list of feed plant 
manufacturers is given below as Annexure. More companies involved in this 
business can be searched through net. 

Feed and Watering Equipment 
 
Sheep/goats need a healthy diet and fresh water Ad libitum in order to perform well. 
Feeders and waterers should be checked regularly for their cleanliness. The water tank 
should be placed in the shade to keep water cool during hot weather.  However, it must 
be raised off the ground high to avoid the goats/sheep from standing in it. 
 
Feeders must be placed at least 6 inches higher from the ground to keep the feed 
clean and to lessen the chances of parasites and diseases. A small portable 
troughs that can be placed at shoulder height to the goat is also helpful to 
discourage thegoat/sheep from standing and defecating in the feed. 

 

 
Hay and grain feeder for sheep and goat Common feeder 
 (wooden or metallic) 
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Water for sheep and goats 

Sheep/goats get thin and weak during the dry season due to off feed and due to 
less water consumption. A sheep/goat can drink up to 6 litres of water per day. If 
ruminants do not consume sufficient water, they cannot digest grass. Animals 
should be given in water trough under shade or in the open barn. Their drinking 
places must be always very clean. Make sure that the water is clean and clear at 
pond or stream and there must be no mud in it. Don’t let them enter the water
assheep and goats easily catch diseases from water. 

 
 
 

 
 
 
 
 

Water trough for sheep and goats 

Feed lot feeding

 

A simple hay feeder
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LIST OF LIVESTOCK FEED MANUFACTURER IN PAKISTAN  
 
This information is provided for farmers who do not want to invest in the 
establishment of feed mixing plant and intend to purchase fattening feed from 
the market. 
 
National Vanda, 171-Shadman II, Lahore, Tel: 111-000-002, Fax: 042-
7573045 
 
• Kahoot Feeds, Dhon Road, Chakwal, Tel: 0573-571372, 0320-4985470 
 
• ICI-Vanda, ICI-Pakistan Ltd., 63-Mozang Road, Lahore, Tel: 111-100-200 
 
• Multan Vanda, National Livestock Services, T-Block, Jinnah Market, Qazaffi 
Chowk, New Multan, Tel: 061-556171, 0320-4985470 
 
Dairy Mix, Farooq Feeds and Allied Products, C-8, 9, Qasim Town, Landhi, 
Karachi, Tel: 021-4382514-6, Fax: 021-7768043 
 
• Shukrana Feeds. Shukrana Pvt. Limited, No. 18, First Floor, Regal Plaza, 
Circular Road, Quetta, Tel: 081-835274 & 844062, Fax: 081-823992 
 
• Al-Hilal Vanda, 12-Allama Iqbal Shopping Center, Jihanian, Distt. Khenewal, 
Tel: 0699-210193 
 
• Asia Feeds, Asia Feeds Pvt. Ltd., 359-Shams Abad, Humayun Road, Multan, 
Tel: 0610581814-5, Fax: 061-224414 
 
• Lahore Vanda, Rehman Dairies, Near Hajveri Bridge No. 5, Harbanspura, 
Lahore, Tel: 042-654010 & 6823502 
 
• Anmol Vanda, Livestock Production Research, Institute, Bahadarnagar, Distt. 
Okara, Tel: 0442-661081 & 661181 
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It is well said that prevention is the key to a good health program. Framers should be 
good observer to notice illnesses before onset of serious illness. An efficient health plan 
can be quite basic to prevent most of the common diseases and problems of sheep/goats 
 
Normal Physiological Data: 
Parameters Goat Sheep 
Temperature: °C 39.5 39.0 
Heart Rate: beats per minute 90 75 
Respiration rate breath per minute:  25 30 
Rumen Movements:  1 to 1.5  1-1.5 
 
All sheep/goats should be checked daily for any signs of illness or problem. 
Apparent signs of illness include: poor appetite, limping, moving slower, 
grunting, grinding teeth, diarrhea, breathing hard or fast, or any otherabnormal 
behavior. When an animal shows any sign of these, it will require further 
inspection. 
 
1. Look at the animal from a distance without disturbing it.  Observe the general 
behavior and age of the sheep/goat. Does it walk normally? Can it stand? Can it 
see? Does it exhibit signs of pain? Is it bumping into 
objects? Are there swollen areas? Is it bloated? Count respirations per minute. 
 
2. Approach the animal by the neck and body with the help of an assistant. Do 
not let goat/sheep to run or move the as this will cause a false reading of pulse, 
respiration and temperature. 
 
3. Insert the thermometer into the rectum at least for 3 minutes to take the 
temperature. 
 
4. To feel for rumen movements, place your fingertips, fist or palm on the left 
flank. 
 
5. To feel for the heart rate, place fingertips on both sides of the lower rib cage 
and count heartbeats for 1 minute. By feeling the big artery on the inside of the 
upper rear leg, the pulse may also be taken. 
 
6. To observe color of mucous (pink is normal), roll back the eyelids and lips of 
the mouth to membranes.  

Health Management of HerdChapter 05:
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7. Observe the whole body to check signs of pain and/or swellings. 
 
8. Move a hand toward the eye to check for blindness. However be careful that 
air should not be moved during this process because a blind sheep/ goat will also 
blink if it feels air movement.  
 
9. Note any unusual sounds (wheezing or coughingetc) to point out general body 
pain (chest or abdomen). 
 
10. To judge if sheep/goat has excessive salivation, diarrhea, crusty or runny 
nose, and/or runny eyes, check the boy fluids. 
 
11. Always check the udder when examining a doe on milk production. Examine 
udders for hard knots, heat, or any painful signs. Look milk to check for blood 
and/or clots.  
 
12. Use stethoscope to notice abnormal sounds of the chest at rest or abdomen. 
In case if stethoscope is not available then place ear against the sheep/goat‟s 
chest and/or abdomen to listen the sound. 
 
Whilst progress through the checklist, take notes about sheep/goat. Make a list 
of symptoms in an easy to read manner to help to recognize the illness. Use the 
following disease descriptions after observing the symptoms and chart to decide 
illness and its proper remedy. Consult the veterinarian before treatments 
administering. 
 
Disease descriptions: 
 
Acidosis occurs due to higher intake of sugar/starch based feed ingredients 
(grains, grain by-products and vegetable parts). Acidosis cause stomach ache in 
goat/sheep. 
 
Enterotoxemiais caused by bacteria that are usually present in the intestine of 
sheep/goats. This bacteria grow rapidly when a goats/sheep consume large 
amounts of grain and/or feeding schedule is changed suddenly. The toxin 
produced by these organisms can cause death in a few hours. 
 
Caprine arthritis-encephalitis (CAE) is viral disease which spreads from older 
infected goats to kids, possibly by get in touch with and/or through the milk 
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from an infected mother to her kid. A few fraction of goats show clinical signs 
of the disease whereas, a high percentage show positive tests for the virus. 
 
Coccidiosis is caused by protozoa which live in the intestine cells of the goats. 
Stressful conditions may cause the symptoms become worse. 
 
Internal parasites include a variety of worms that can enter the body of animal 
throughgrazing in pastures. The worm infestation normally indicated by loss of 
appetite and weak body conditions. These worm have different life cycles and 
can affect the animals atdifferent times of the year.  
 
Pinkeye  is caused bydifferent organisms.  Symptoms include watering of the 
eye, swelling  of eyelid and clouding over of the pupil and redness in the whites 
of 
the eye.Pinkeye is generally transmittedthrough contact with an infected goat or 
by insects. 
 
Ringworm is caused by fungi. This fungus cansurvive in the soil for long time. 
The infected animals have rough, scaly circular skin areas. Ringworm is most 
commonly present on the head, neck ears, and sometimes on the udder and 
body. Humans can also contract ringworm therefore treat this illness in a safe 
way and cal the centenarian to treat the disease. 
 
Soremouth is a viral disease. The virus can survive in equipment, in a barn or 
corral and soil for long periods of time. Thick, scabby sores are found on the 
lips, gums and udders (in severe cases) of sheep/goats. These sores are painful 
and make nursing impossible. After exposure to the virus adult goats develop 
immunity to a disease. There is no proper treatment of this disease, therefore 
vaccinate the goats within a month of age.  
 
Urinary Calculi is found only in male sheep/goats. This disease is the formation 
of stones in the urinary tract due to high phosphorus intake and an imbalance of 
phosphorus and calcium levels in the feed/ration. To avoid the problem, 
maintain calcium: phosphorus ratio2:1, and add10 to 15 pounds of NH4Cl per 
ton of feed. Provide plenty of fresh drinking water to prevent calculi from 
forming. 
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Quick Reference Disease Guide 
 
Disease Symptoms Treatment/Prevention 

Acidosis 

Bloat, Dehydration, Weak 
Pulse, Increased Respiration, 
No rumen movement, Full, 
watery stomach, Very Weak 

Administer mineral oil via stomach 
tube this will help to breakup the 
excess gas 

Urinary Calculi 

Unable to pass urine, 
Restless, Kicking at belly, 
Stretching while attempting 
to urinate 

2:1 Calcium: phosphorus ratio in feed 
ration, Ammonium Chloride in ration, 
Plenty of clean drinking water 

Enterotoxaemia 

Full stomach, Fever, Star 
gazing, convulsions and tooth 
grinding, Sudden death is 
common 

Administer Antitoxin immediately 
Prevention: Two doses of vaccine 

Caprine 
Arthritis 
Encephalitis 
Syndrome 
(CAE) 

Young are weak in rear legs, 
Progressive weakness until 
death, Swollen joints in adults 

No corrective procedures Prevention 
through testing and culling positives 

Internal 
Parasites 

Swelling under chin, 
Increased pulse, Increased 
respiration, Paleness, Severe 
weakness 

Consult Vet to find the most effective 
de-wormer All animals should be de-
wormed upon purchase and when put 
on pasture. 

Coccidiosis 
Diarrhea (may be bloody), 
Some loss of appetite, Loss of 
weight, Possible sudden death 

Sulfa drug, Good sanitation, Isolate 
sick animal 

Pinkeye 

Watering eyes, Redness of 
whites of eyes, Swelling 
eyelids, Squinting, Cornea 
becomes cloudy 

Inject Antibiotics Apply eye ointment 

Ringworm 
Rough circular areas over 
body 

Consult your vet to find a safe 
treatment 

Soremouth 
Scabby sores on lips and 
gums 
(may occur on udders) 

Vaccine for kids, Softening ointments 
may help existing sores, Use caution 
around eyes 
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Bio Security Practices for Sheep & Goat Farms 

If possible maintain a closed 
herd. 

Grow or maintain herd size from within 
herd. Restrict visitors to those with clean 
footwear and clothing. 

Maintain an isolation area for sick 
animals. 

Young animals should not have any 
exposure to sick pen. 

Purchased additions should come 
from a reputable source. Establish 
a protocol for re-entering of 
animals that leave the herd. 

Bring additions in from a source herd with a 
defined health history. 
Quarantine purchased additions and re- 
entrants for 3-4 weeks. Monitor for clinical 
disease. 

Other breaches of Bio Security 
Cats, Dogs, Rodents, Birds 
Other wild species [Jackals foxes,  
etc. 

Control numbers by neutering. 

Control with cats, traps, secure storage of 
feed. Control with cats, limit access, 
creativity Control access to barns with secure 
construction and buildings in good repair. 

Manure Management Un-composted manure should not be spread 
on pastures or hayfields. 

Dead Stock Disposal by removal, compost or burial 
within 72 hours. 

Utensils and tools. Clean & Disinfect equipment, needles, tools 
etc., between each use and especially 
between flocks. 

Livestock Vehicles C&D between uses. 

Other biosecurity breaches 
identified 

Intermediate level steps to reduce risk. 
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Feasibility of feedlot fattening (50x3=150) lambs /kids  
CAPITAL COST  

 Land 1 kanal (rent @ 5000 Rs per kanal) or 1840.50 sq ft 5000.00 

 Building cost  

 
Covered area 12 sq ft per lamb @ RS 200 per sq ft 
(50x12=600 sq ft) 120000 

 Store cost 12 X 18 =216 sq ft. @ Rs 300/sq ft)  64800 

 
Loafing area 24 sq ft/animal @Rs.150/sq ft for 50 lambs 
(24x50=1200 sq ft) 180000.00 

 Total building  cost 369800.00 

 Machinery and equipment  

 Weighing balance 5000.00 

 Water pump with fitting  20000.00 

 Total machinery cost 25000.00 

 Total Capital cost 394800.00 

 OPERATIONAL COST  

 Labour (one for 50 lambs) for 12 months 120000.00 

 Medicine (Rs. 150 / lamb) for 150 lambs 22500.00 

 Electricity (Rs. 3000/month for 12 months) 36000.00 

 
Transportation (Farm to Market) Rs. 15000/ truck with 3 
trips 45000.00 

 Miscellaneous (Rs. 50.00/ lamb) for 150 lambs 7500.00 

 interest@15% 55470.00 

 Building depreciation @5% 18490.00 

 Machinery and equipment depreciation 10 % 2500.00 

 
Cost of 9 month old 150 lambs (bwt 20 kgs per lamb) @Rs. 
400 per kg liveweight)  1200000.00 

 TMR for 90 days @ Rs.25/-per kg (1.50 kg per day) 506250.00 
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 Total operational cost 2013710.00 

 Total Investment  2408510.00 

 Profit /loss  

 Income   

 
Income from 143 fattened lambs bwt. 35 kg @ Rs. 1000.0 
/kg (dressing % age 50) 2502500 

 Offal per animal (Rs. 1000 per lamb)  for 143 lambs 143000 

 
Manure=6 % of bw. (20+35/2)=27*.06=1.6 kg =30 % 
dry=0.50 kg 21600.00 

 Total income 2667100.00 

 Profit 653390.00 

 Profit % 32.45 
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Feasibility of feedlot fattening (100x3=300) lambs/kid  

CAPITAL COST 
 

 

Land 2 kanal (rent @ 5000 Rs per  kanal) 10000.00 
Building cost  
Covered area 12 sq ft/ lamb @ RS 200/sq ft (100x12=1200 sq ft) 240000 
Store cost 12 X 36 =432 sq ft. @ Rs 300/sq ft  129600 
Loafing area 24 sq ft/animal @Rs.150/sq ft for 100 animals 
(24x100=2400 sq ft) 360000.00 
Total building  cost 739600.00 
Machinery and equipment  
Weighing balance (crate) 50000.00 
Water pump with fitting  20000.00 
Total machinery cost 70000.00 
Total Capital cost 809600.00 
OPERATIONAL COST  
 Two Labour (one for 50 lambs) for 12 months @10000.00/month 240000.00 
Medicine (Rs. 150/ lamb for 300 lambs 45000.00 
Electricity (Rs. 3000/month for 12 months) 36000.00 
Transportation Rs. 15000 for one truck 6 trips 90000.00 
Miscellaneous Rs. 50.00 per lamb for 300 lambs 15000.00 
Interest@15% on capitol cost 110940.00 
Building depreciation @5% 36980.00 
Machinery and equipment depreciation 10 % 7000.00 
Cost of 9 month old 300 lambs (20 kgs per lamb)@Rs. 400 per kg 
liveweight)  2400000.00 
Mortality 5 % (300x.05)=15 lambs died 0.00 
TMR for 90 days @ Rs.25/-per kg (1.50 kg per day) for 300 lambs 1012500.00 
Total operational cost 3993420.00 
Total Investment  4803020.00 
profit /loss  
Income   
Income from 285 fattened 35 kg @ Rs. 1000.0 /kg(dressing %age 50) 4987500 
Offals per animal (Rs. 1000 per lamb) for 285 lambs 285000 
Manure=6 % of bw. (20+35/2)=27*.06=1.6 kg =30 % dry=0.50 kg 41040.00 
Total income 5313540.00 
Profit 1320120.00 
Profit % 33.06 
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Feasibility of feedlot fattening (150x3=450) lambs/kids  

CAPITAL COST  

 Land 3 kanal (rent @ 5000 Rs per  kanal) 15000.00 

 Building cost  

 Covered area 12 sq ft per lamb @ RS 200/sq ft 
(150x12=1800 sq ft) 

360000 

 Store cost 12 X 54 =648 sq ft. @ Rs 300/sq ft)  194400 

 Office 12x16=192 sq ft @ Rs. 300.00 57600 

 Loafing area 24 sq ft/animal @Rs.150/sq ft (24x150) 540000.00 

 Quarantine shed (12 sq ft / lambs (300 sq ft ) @ Rs. 150 per 
sq ft 

45000.00 

 Total building  cost 1167000.00 

 Machinery and equipments  

 Weighing balance (crate) 50000.00 

 Water pump with fitting  20000.00 

 Total machinery cost 70000.00 

 Total Capital cost 1237000.00 

 OPERATIONAL COST  

 3 Labourers (one for 50 lambs) @ 10000/ month for 12 
months 

360000.00 

 Medicine (Rs. 150 for one lamb) for 450 animals 67500.00 

 Electricity (Rs. 3000 /month for 12 months 36000.00 

 Transportation (Farm to Market) Rs. 15000 / truck for 9 trips 450000.00 

 Miscellaneous (Rs. 50.00 per lamb) for 450 lambs 22500.00 

 Interest@15% on capitol cost 175050.00 

 Building depreciation @5% 58350.00 

 Machinery and equipment depreciation 10 % 7000.00 



77 
 

 Cost of 9 month old 450 lambs (20 kgs per lamb )@Rs. 400 
per kg live weight)  

3600000.00 

 Mortality 5 % (450x.05)=23 lambs died 0.00 

 TMR for 90 days @ Rs.25/-per kg (1.50 kg per day) for 450 
lambs 

1518750.00 

 Total operational cost 5980150.00 

 Total Investment  7217150.00 

 profit /loss  

 Income   

 Income from 427 fattened 35 kg @ Rs. 1000.0 /kg(dressing 
%age 50) 

7472500 

 Offals per animal (Rs. 1000 per lamb) 427000 

 Manure=6 % of bw. (20+35/2)=27*.06=1.6 kg =30 % 
dry=0.50 kg 

61488.00 

 Total income 7960988.00 

 Profit 1980838.00 

 Profit % 33.12 
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