
Dr. Brishketu Kumar

Assistant Professor

Dr. Virendra Kumar Singh

Assistant Professor

PRACTICAL MANUAL  

Principles of  

Livestock Production and 

Management
(DIPLOMA IN AGRICULTURE)

COURSE NO: LPM 2.1, CREDIT HOURS: 2 + 1 = 3

DEPARTMENT OF ANIMAL SCIENCE
COLLEGE OF AGRICULTURE

NAVSARI AGRICULTURAL UNIVERSITY
BHARUCH – 392012 (GUJARAT)



 

 

 

 

INDEX 

   Exercise 

       No. 

Title Page  

No. 

1 Study of Body Parts and Points of Cattle, Sheep, 

Goat and Their Significance.  

1-8 

2 Measuring and Weighing of Farm Animals. 9-12 

3 Use of Common Restraints Used in Different 

Animals. 

13-17 

4 System of Identification of Livestock. 18-22 

5 Determination of Age in farm animals. 23-28 

6 Identification of Common Feeds and Fodders. 29-37 

7 Study of Daily Routine of Farm Operations and 

Farm Records. 

38-45 

8 Clean Milk Production and Milking Methods. 46-49 

9 Planning and Layout of Housing For Different 

Types of Livestock. 

50-56 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

POLYTECHNIC IN AGRICULTURE 

NAVSARI AGRICULTURAL UNIVERSITY 

BHARUCH – 392012 (GUJARAT) 

 

CERTIFICATE 

 
 

Roll No.      Registration No. 

 

University  Seat No. 

 

This is to certify that this is a bonafide record of practical work carried 

out/attended regularly and satisfactorily by Mr./Ms. …………………. of 

second semester, Diploma in (Agri.) programme as listed in this manual 

for the Course No. LPM 2.1 “Principles of Livestock Production and 

Management” during the academic year ……………….. and is therefore 

permitted to appear in the semester end examination of this course. 

 

 

Bharuch                                                                     Signature with date 

 

 

 

Course Teacher                                                         Head of Department 

 

 

 

                                         External Examiner 

 

 

 



1 

 

EXERCISE-1 
 

Study of Body Parts and Points of Cattle, Sheep, Goat 

and Their Significance 
Objectives: 

 A person working with animals should have proper knowledge of the 

different parts of the animal body for the following reasons: 

1. To judge the utility of animal. Degree of development of certain parts of 

the animal body has relationship with the usefulness of the animal e.g. 

size of the udder and milk production in lactating animals, development 

of legs and ability to work in working bullocks etc. 

 

2. The knowledge of external anatomy or body parts is essential for 

classification/recognition/registration of breed of animal. 

 

3. For giving exact information and communication at the time of sickness, 

injury, theft, sale and purchase of animal etc. 

 

4. To know about the sex as well as the general health/sickness of the 

animal. 

 

5. The student must be acquainted with different terminologies of animal 

body parts. 

 

 For the convenience and ease of understanding the body parts, the 

cattle/animal’s body is arbitrarily divided into five regions, viz.  

 

 

 (A) Head  

(B)  Neck 

(C)  Body or Barrel  

(D)  Fore limbs or Fore quarters and  

(E)  Hind limbs or Hind quarters. 

(A) Head : 

1. Mouth : Lips, tongue, teeth, jaw and dental pad, organ of 

prehension. 

2. Horn : Generally black in young age and yellowish 

black in old age. In some breeds they are pinkish 

yellow. The rings are present on horn.  

(A) Tip of the horn  

(B) Base of the horn. 

3. Head crest : The portion between the bases of horns. 

4. Fore head : The portion situated below the head crest and 

above the level of two eyes. 
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5. Face : It is the portion below the level of two eyes up to 

the muzzle. 

6. Poll  : It is the bulging portion situated at the middle 

top centre of the fore-head. 

7. Cheeks : Lateral portion of the face below the eyes on 

both the side. 

8. Chin : Portion below the lower lip. It is fleshy and pink 

in colour. 

9. Muzzle : The projecting part of the head including the 

mouth, nose and jaws. 

10. Muffle : Fleshy bare part of the upper lip and nose. 

Generally it is black. In some breeds it may be 

pinkish or spotted. It is wet with droplets of 

water in healthy animals. It has specified line 

and marking into muzzle print. 

11. Nose  : It has two nostrils. 

12. Eye : Eye brows, eye lids, eye lashes and eye ball. 

13. Ear : Tip of the ear, fringe of the ear and base of the 

ear. They are erect to pendulous in shape. 

 

                                       
                                      External Body Parts of Cattle 
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                           External Body Parts of Sheep 

 

 
                                External Body Parts of Goat 
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                                         External Body Parts of Horse 

 

 
                                        Body Parts of Chicken/Poultry 
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The External Body Parts of a Cow: 

(B) Neck : 

1. Neck crest : It is the upper portion of the neck between head 

crest and hump/points of withers. It is the portion 

where yoke is placed in bullocks. 

2. Dewlap : A hanging loose, wavy fold of skin between chin 

and brisket. It is more developed in tropical 

breeds of cattle and helps in heat dissipation. 

European cattle possess less developed dewlap. 

3. Brisket : A fleshy bulging mass between and in front of the 

fore limbs. 

4. Jugular groove 

 

: A groove running down the neck above the wind 

pipe. 

(C) Body or Barrel : 

1. Hump : The bulging fleshy mass between neck crest and 

back. 

2. Point of 

withers 

: Point just behind the hump located between the 

two shoulder blades. 

3. Back : Portion between point of withers and the last ribs. 

4. Loins : The triangle formed by joining the head of last  

ribs to the two hook bone. 

5. Sacrum  : Portion from middle point of two hook bone and 

ending near the croup or root of tail. 

6. Rump : Sloppy/encircling portion on either side of the 

croup between the hook bone and pin bone. 

7. Hook-bone : It is the prominent bone on either side of the root 

of tail (tuber ischii). 

8. Pin bone 

 

: It is also the prominent bone on either side of the 

root of tail (tuber ischii). 

9. Tail : A distinct flexible appendage extending from the 

rear end of the animal’s body. 

10. Switch : Bunch/tuft of hair at the end of the tail. 

11. Chest : Portion between two fore limbs just behind the 

point of elbow. 

12. Heart girth : The circular measurement around chest. 

13. Ribs : Thirteen pairs. 

14. Hollow of the  : The depression of the abdominal cavity between 
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flank last rib and hook-bone which is triangular in 

shape. 

15. Flap of the 

flank 

: Thick skin hanging between hind limb and 

abdomen. 

16. Navel : Point on the lower side of the belly, left by 

dropping off the navel cord through which 

embryo receives nutrition and oxygen from the 

mother and gives off the waste products. 

17. Udder : Structure containing mammary glands of cows. It 

has four quarters each having one separate teat. 

Degree of development of udder generally shows 

the capacity for production of milk. The teats are 

well placed at equal distance, shows even 

development of udder. 

18. Milk vein : Situated on either side of abdomen between udder 

and milk well. It is zigzag and carried impure 

blood from the udder to the heart. 

19. Milk well : It is point on either side of the chest where the 

milk vein enters into the body cavity. 

20. Milk mirror : The bare yellowish portion extending from below 

the vulva up to the udder. 

21. Anus : Posterior opening of the alimentary canal. 

22. Vulva : External female uro-genital organ reflect that 

female is in heat or not. 

23. Supernumerary 

teats 

: Extra teats which are non-functional. They may 

be removed. 

(D) Fore Quarters : 

1. Shoulders : Portion between the points of withers and point of 

shoulder. 

2. Point of 

shoulder 

: It is a prominent joint of shoulder situated between 

point of withers and the elbow joint. 

3. Arm : Portion between point of shoulder and point of 

elbow. 

4. Fore arm : Portion between elbow joint and knee joint. 

5. Knee joint : Joint between fore arm and shank. 

6. Cannon : The portion between knee joint and fetlock joint. 

7. Fetlock : Joint between the shank and pastern. 
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8. Pastern : Round portion between the fetlock joint and 

coronet. 

9. Coronet : Hairy streak just above the hoof. 

10. Hoof : It has two digits, black in colour in case of cow and 

buffaloes. The space between the two digits is 

known as interdigital space. 

11. Dewclaw : Rudimentary hoof, two in number on each leg. 

(E) Hind Quarters/Limbs : 

1. Point of hip 

or hook bone 

: The external angle of ileum occurs as a boney 

prominent on either side of loin. 

2. Hip joint : The prominence formed over the hip joint by the 

greater trochanter of the femur. 

3. Stifle : The joint between femur, patella and tibia. Situated 

between hip joint and hock joint at the flap of flank. 

4. Thigh : The region between the hook bone and pin bone on 

upper side and hock joint on lower side. 

1) Upper thigh – Portion up to stifle. 

 ii) Lower thigh – Portion from stifle to hock joint. 

5. Hock joint : The complex joint formed between lower thigh and 

cannon. It is made due to union of tibia and fibula, 

bones of hock and metatarsal. 

6. Hock point : The upper most extremity of the hock joint. 

7. Tendo- 

Achilles 

: The large tendon attached to point of hock. The 

milk man’s or achilles tendon rope is tied on the 

tendon of the cows to prevent kicking or hamstring 

while milking. Parts below the hock joint are 

similar to those found in fore quarters. 

Points of Bull/Bullock : 

1. Scrotum  : It is pouch in which testicles are situated. 

2. Testicles : Two in number, found inside the scrotum and 

produce sperms. 

3. Penis : Male uro-genital organ of copulation. 

4. Sheath : Outer covering of the penis. 
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Questions: 

1. Draw the figure of cow and goat and point out the different body parts. 

2. Write the importance of muffle, neck crest, hollow of the flank and udder 

in  animal. 

3. Enlist the joints of fore and rear quarters of animal. 

4. 

5.      

             

Differentiate the male and female animals from their body parts. 

Identify and enlist the different body parts (Point 1 to 44) of the below 

given cattle. 

 

Identify the Body Parts of a Dairy Cow

1. Heel

2. Sole

3. Knee

4. Chest 

floor

5. Brisket

6. Point of 

elbow

7. Dewlap

8. Point of 

shoulder

9. Throat

10. Jaw

11. Muzzle

12. Bridge 

of nose
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EXERCISE-2 
 

Measuring and Weighing of Farm Animals 

 

Introduction: 

 The weight of farm animals can be work out without weighing 

machine. For which we have to measure the heart girth (circular measurement 

around the chest taken from the point of withers and passing just near the 

point of elbow) and body length (from point of shoulder to the pin bone in 

bovine or point of buttock in horse) of animals. The height, length and weight 

of animals are essential for identification. 

Objectives: 

• To compare the growth rate of animals of various breeds or genetic 

groups. 

• To compare the relative growth of body parts and as a result to estimate 

the utility of animal. 

• To calculate the feed requirement and dose of medicines. 

• It helps in classification of breeds. 

Methods of Weighing: 

 The adult animals usually weighed every fortnightly, before offering 

any water, feed etc. early in the morning by following ways: 

(a) Weighing Bridge: 

 The animal is allowed to stand on the platform of the weighing bridge 

and it expresses the body weight in kilogram. Usually used for large animals. 

  

                          (Weighing Bridges for Large Animals) 
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(b) Spring Balance: 

 The small animals like newborn calf, kids etc. may be weighed with the 

help of spring balance. 

  

                         (Different Types of Spring Balance) 

(c) Platform Balance: 

 Small ruminants and pigs can be weighed by using the platform 

balance. 

  
 

                                         (Platform Balance) 

(d) Table Balance: 

 It can be used for recording the weight of poultry, rabbits, guinea pigs 

 etc. 

  
(Table Balance) 
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(B) Indirect Method: By Using Formula 

(a) Cattle and Buffaloes: 

(i) Shaffer’s Formula: 

 It is commonly used for cattle and buffaloes and weight is expressed 

 in pounds (2.2 lbs = 1.0 kg). 

     Body weight (W) = L X G2/300 

Where, W = Weight of animal in pounds 

  L  =  Length of animal in inches 

  G = Heart girth in inches 

(ii) Minnesota Formula: 

 The body weight of an animal is expressed in kilogram. 

     Body weight (W) = L X G2/600 

Where, L =  Length of body in inches 

  G = Heart girth in inches 

(iii) Aggrawal’s Formula for Indian Cattle: 

     Body weight (Seers) = L X G/ Y 

Where, G = Heart girth in inches 

  L =  Body length (inches) 

  Y =  9.0, if girth is less than 65 (inches) 

  Y =  8.0, if girth is more than 80 (inches) 

     (One seer = 0.93 kg) 

(iv) Mullick’s Formula for Buffaloes: 

     Body weight (lbs.) = 25.156 (Y) – 360.232 

  Where Y = Heart girth in inches 

(v) Bhandari and Others Formula: 

(i) For Lactating Buffaloes: 

                Body weight (lbs) = - 2387.60 + 27.12 (G) + 24.55 (L) 

(ii) For Dry Pregnant Buffaloes: 

Body weight (lbs) = - 1934.45 + 20.52 (G) + 25.90 (L) 

Precautions while taking the body weight: 

(i)  The animals of average body size should be selected. 

(ii) The animals should be stand on leveled floor having equal weight on       

 all four legs. 

(iii) When the animal is passing urine/dung, measurements should not be 

 taken. 

(iv) The animal should be in a normal posture without unduly stretching or 

 contracting any part of the body. 
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Questions: 

1) Why body weight of individual animal should be recorded? 

          2)  What precautions should be taken for measuring the body length and heart 

girth of an animal? 

3)  Mention the advantages and disadvantages of direct and indirect method of 

body weight measurement? 

4) A cow body length is 80 inches and heart girth is also 70 inches, calculate the 

body weight of cow by using Shaffer’s formula, Aggrawal’s formula and 

Minnesota formula respectively in their respective units of measurements. 

5) A cow body length is 90 inches and heart girth is 65 inches, calculate the 

body weight of cow by using Shaffer’s formula, Aggrawal’s formula and 

Minnesota formula respectively in their respective units of measurements? 

6)  Mention the different balances used for taking body weight of an animal by 

direct method? 
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EXERCISE-3 
 

Use of Common Restraints Used in Different Animals 

Objectives: 

 While taking work from farm animals or while milking, treatment, 

castration, applying identification mark, it becomes necessary that some of 

their activities or undue movement can be prevented. This process is called 

restraining and the contrivances/devices used for these purposes are called 

restraints. Some of the common restraints are as follows. 

Muzzle 

 

: Muzzles are used to prevent cattle; 

horses etc. eating their beddings, 

calves suckling their mother or 

bullocks eating grasses while inter 

culturing. There are two kinds of 

muzzle  

1. Wire muzzle or Coir muzzle 

2.  Leather box muzzle. 

Bull-nose ring 

 

: They are used for restraining 

powerful bulls. They are generally 

made in the semi-circular pieces 

joined together. They are made 

from non-rusting metals like steel, 

aluminum or brass. A hole is first 

punched with the help of bull nose 

punch in the nasal septum and then 

bull nose ring is fixed. 

 

Bull leader 

 

 

: 

 

It is a long stick with sliding hook 

at one end and used to control the 

bull from close distance when 

applied on the bull nose ring. 
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Side stick 

 
 

: A specially prepared stick of 

desired length with ropes on either 

end or a simple strong-stick may 

be used for this purpose. It is tied 

at one end with the halter and the 

other end is held in a position by 

means of ropes. Side sticks are 

used to prevent animals licking 

medicines applied on the limbs 

and suckling their milk by her. 

Mouth gags 

 

: Gags are devices for keeping the 

jaws of animals apart for 

examination of mouth. Drinking 

pattern mouth gag is most suitable 

for cattle, other mouth gag (i.e. 

Vernell’s mouth gag, Butler’s 

mouth gag, wooden mouth gag 

etc.) are also used for introducing 

the cattle probing. 

 

Milk man’s rope 

 

: It is applied by passing a thin rope 

around the joint of hind legs 

together and finally making a 

quick release knot of the free ends 

towards milker for milking. 

Nose-peg 

 
 

: It is made from wood having one 

end button shaped and other long 

end pointed with a round groove at 

central bar and used for restraining 

camels. 
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Travis or crush 

 

: These are made of hard seasoned 

wood or metal tubing to restrain 

the animals in standing position. 

Now a day’s Travis for large 

animals are available in various 

designs for specific use. 

 

Halter 

 

: Halters are made up of leather, but 

for farm animal’s simple rope can 

be used. 

 

 

 

 

 

 

Nose string 

 

: A thin cotton rope is passed 

through the hole made in nasal 

septum and behind the base of 

horn. Then both end of the rope is 

tied. 

Twitch 

 

: A twitch consists of a piece of 

stout wood about one meter long 

carrying a hole at one end. A loop 

of piece of rope is inserted through 

this hole. For applying a twitch, 

the horse should be haltered and 

held by an assistant. The rope is 

applied on the muzzle with left 

hand while holding the stick with 

right hand. After adequate grip on 

upper lip, twists up the loop by 

means of stick.  
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Cradle  

 

: Ten or twelve pieces of wood are 

arranged on two pieces of cord. 

Two short pieces of wood board 

longitudinally are kept on either 

side of long pieces. It is useful to 

prevent a horse getting his head to 

a fore or hind limb in cases of 

blistering or wounds. It allows 

very little vertical or lateral flexion 

of head. 

 

 

Bridle 

 
 

 

 

 

 

 

: 

 

It is driving harness for a horse. It 

is made up of leather with iron-bit 

which acts as a mouth-piece. 

There are various types of bridles 

available for special purposes. 
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Questions: 

1)  Sketch the different restraints used in restraining animals. 

2)  Enlist the common restraints used for restraining of bulls. 

3)  Name the animals in which nose string and nose ring are used along with 

 the method of application for restraining.  

4) Enlist the common restraints used for restraining of horse along with          

 method of application. 

5)  Define restraints and restraining. 

6)  Justify: Restraining of bull is more difficult than cow. 
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EXERCISE-4 
 

Systems of Identification of Livestock 

 If a herdsman has only few animals, recognizing each animal separately 

is possible for differentiating them according to their external appearance. But 

when the number is large, some systematic method of identification is 

necessary. 

Objectives/Importance: 

1. Identification of farm animals is essential for efficient routine management 

viz., breeding a cow in estrus, treatment of sick animal, recording milk 

production of animals etc. 

2. It is necessary for registration as well as for insurance of livestock. 

3. In case of loss or theft of animals, identification marks are useful. 

Systems of Identification: 

1. Name: 

 Name can be given to the animals after the place of purchase, owner, 

from physical appearance or on the names of rivers, gods etc. Generally this 

system of naming is used along with other systems of identification. This 

system is useful for small number of animals only while not applicable in 

large herd or flock. 

2. Marking or Numbering: 

 Name alone is inadequate for large herd or flock for identification 

purposes. For this reason, system of giving identification marks or numbers 

should be followed. 

(a) Tattooing: 

 This consists of piercing small letters and/or figures by steel points into 

the subcutaneous tissue by means of tattooing fork. The steel points carry 

small amount of tattooing ink into the subcutaneous tissues. 

 The part to be tattooed should be thoroughly scrubbed with methylated 

spirit to remove grease and debris. Tattooing ink is applied over the parts. The 

desired number or figure fixed to the tattooing ink is applied over the parts. 

The desired number or figure fixed to the tattooing fork is then firmly pierced. 

The ink is rubbed on the pierced mark of the part with the thumb. The inner 

surface of ear is most suitable site for tattooing. A portion of the ear free from 

hair and devoid of major blood vessels is chosen. Tattooing can be done 

underneath the root of tail, escutcheon or on inner surface of lips or on the 
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gums; if necessary. Tattooing number is used for new born calves, foals, 

lambs, kids etc. 

 
            (Tattooed Dog)                            (Tattooing ink with tattooing fork) 

 (b)  Ear Tagging: 

 Tags are small metal or plastic plates like labels which can be readily 

inserted on the ears of young animals. Tags bear number of the animal and 

name of the farm. Tags are fixed to the ear with the help of tagging forceps. 

Tagging is mostly used for marking sheep and goats. Though pigs and young 

calves can be tagged, the marking site of the tag should be on the top of ear. 

Some antiseptic should be applied to the wound for healing. 

  
                             (Ear Tags with Ear Tag Applicator) 

(c)  Ear Notching: 

 This method is mostly used to mark pigs at a commercial farm. It 

comprises of cutting ‘V’ or ‘U’ shaped notched at specified places along the 

borders of ears. Notches may be made by means of special ear notching or 

sharp scissors. Coded series for ear notches are used for identification, for this 

reason, one must decide suitable coding system for his farm. 

 
               (Ear Notching in Pigs)                     

V and U Shaped 

Ear Notch 



20 

 

 (d) Branding: 

 It consists of searing a number on skin, hooves or horns. Branding is 

most suited for marking cattle, buffaloes, camels etc. Calves should be 

branded at the age of one year.  Branding is done by means of metal numbers 

specially made for this purpose. It is usual practice to brand the animal on 

shoulder and thigh or horns or hooves. Branding preferably is done during the 

winter season. 

(i) Hot Branding: 

 The iron numbers fixed to wooden handle are heated in fire and are 

branded on the thigh or shoulder so that roots of hair will die. These numbers 

can be read throughout the life of an animal. 

(ii) Cold Branding: 

 In this method the metal (brass) bumpers are dipped in a liquid 

popularly known as branding oil or branding ink. The liquid has some 

corrosive substance in its composition which acts as a burning agent. These 

numbers gone away after a year or two. 

 

  
            (Hot Branding Iron Rod)                     (Cold Branding Iron Rod) 

(iii) Freeze Branding: 

 In this method the branding iron is frozen at – 1960 C or at – 700 C by 

liquid nitrogen or carbon dioxide. Here the hair turns white. 

(e) Number Plates: 

 Plates of various shapes and sizes bearing the name and address of the 

owner and number of the animals are placed around the neck of animal by 

means of neck strap or neck chain. Sometimes such plates are also fixed 

around the base of the horn. Such plates are largely used for dairy cattle and 

buffaloes. 
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(f) Wing and Leg Bands: 

 These are very light, adjustable aluminum colored numbering strips. 

These are mainly used for identification of birds. Wing bands are inserted 

through a slit made in the skin near the edge of wing. Leg bands are applied 

on the legs with a slight free movement, if properly adjusted. There are 

practically little chances of their loss. 

 
                                       (Birds with Wing Tag) 

(g) Toe Punching: 

 Small holes are pierced in the webs of the feet of chicks after hatching. 

These marks are used for group identification in ducks. 

(h) Colour Marking: 

 The colours are painted/spread on different body parts of animal. This 

is commonly used in sheep, goats, camels and donkey for group 

identification. This method is very simple and cheap. 

 
                                      (Colour Marking in Goat) 

(i) Electronic Chip: 

 It is the electronic silicon chip that can be fitted at the shank region or 

at neck region by putting incision on skin and muscles at the part and remain 

for throughout the life. The electronic identity gives detail and record the 

information about the animal regarding different farm activities (milking, 

breeding).  
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Questions: 

1) Enlist the methods of identification commonly used for each of the 

 following: Cattle, Buffalo, Poultry, Duck, Sheep, Goat, Camel and 

 Donkey. 

2) State the procedure of tattooing and ear tagging in calf/foal. 

3) What precautions will you take while branding an animal? 

4) What precautions will you take after branding an animal? 

5) Write the complete procedure of hot and freeze branding. 

6) Write the complete procedure of ear notching in pigs. 

7)   What are the advantages of Colour marking method of identification? 
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EXERCISE-5 
 

Methods of Determination of Age in Farm Animals 

Importance/Objectives:  

Ageing means to determine the approximate age of an animal, which has 

following importance. 

1. Age is essential for assessing the productive value/life of animals. The 

performance of animal is best when it is young. Age directly shows relative 

productive value of an animal. 

Average Useful/Productive Life Span of Different Species of Livestock: 

Species Cow/ 

Buffalo 

CB 

Cow 

Bullock Horse Sheep Poultry 

Productive 

life (years) 

4 to 15 2.5-

15 

3-14 3-15 1-6 1-2 

 

2. Certificate: While issuing certificate for soundness or vaccination etc., age 

is to be mentioned in the certificate.  

3. Medico-legal issues: In case of injury, fatal accidents. Illicit slaughter, 

disputes, theft, veterinarian has to give evidence, witness certificates etc. For 

these purposes age of animals has to be ascertained. 

Methods of Determination of Age: 

1)  Outward appearance (cattle & buffaloes) 

2)  Counting rings on the horns (cattle) 

3)  Examine, type, number and degree of wear and tear of teeth. 

1. Outward or General Appearance: 

 Size of animal, size and shape of horns, skin and hair coat, udder and 

teats and general alertness are indicative of its age. Immature animals are 

short and small. The degree of their growth indicates the age. In young 

animals, skin is tight, shining smooth and glossy. As the age advance, the skin 

becomes loose and wrinkled, hair becomes dull and rough. Size and shape of 

udder and teats in female also indicates the age. Young animals have tight 

udder and relatively smaller teats. As age advance, udder becomes loose and 

pendulous and teats become longer. Young animals are active and alert. They 

respond immediately to any stimulus like any sharp sound etc. With 

advancement of age the animal looses activeness and alertness.  
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Limitations:  

 It requires a lot of practice and experience for fairly precise estimation 

of age. Well cured and well fed animals look younger than what they are and 

vice-versa. 

2. Counting of Rings on Horns: 

 It is observed that cattle develop one ring at the base of their horns 

when they are about three years old and then one ring every year thereafter. 

Hence counting the number of rings on the horns and adding 2 to it, to know 

the approximate age of the animals.  

 

 
 

Limitations: 

(i)  This method can only be used for the horned animals. 

(ii) It was observed that if the animals are not well fed, more than one ring 

may appear every year. It leads to incorrect estimation of age. 

3. Determination of Age by Examination of Teeth: 

 Animals have two types of teeth.  

(a) Temporary  

(b) Permanent teeth.  

Incisors and premolars are temporary as well as permanent, while molars are 

permanent teeth. Canine teeth are not present in ruminants. 

Dental Formula of Ruminants Temporary dentition 

(Cattle, Buffalo, Sheep, Goats) 2 (I 0/4, C 0/0, PM 3/3) = 20 

Permanent dentition 

2 (I 0/4, C 0/0, PM 3/3, M 3/3) = 32 
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               Cattle Teeth                             Dentition and Eruption Pattern 

 

  Time of Eruption of Temporary and Permanent Dentition in Cattle and 

 Buffaloes: 

Time of eruption         Incisors             Molars 

Birth to one month All 8 temp. present. All 12 temp. (I, II, III pair). 

At 6 months age All 8 temps. present. IV pair permanent erupts. 

At 18 months age All 8 temps. present. 

Slightly yellowish. 

V pair permanent erupts. 

At 24 months age I pair permanent erupt. VI pair permanent erupts. 

I and II temp replaced by 

permanent erupt. 

At 36 months age II pair permanent erupts.       III pair temp replaced by  

      permanent. 

At 48 months age III pair permanent erupts. All 24 permanent present. 

At 60 months age IV pair permanent erupts. All 24 permanent present. 

 

At five years of age, the animal is called full mouth. After five years the age of 

cattle is estimated by degree of wear of the teeth. At 10 years most of the crown 

is worn out and at 14-21 years only stamp of teeth remain. 
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             Determination of Age by Observing the Pattern of Dentition 

 
    Time of Eruption of Temporary and Permanent Dentition in Sheep and 

 Goats: 

Time of eruption         Incisors                Molars 

Birth – 1 month All 8 temp. present. All the 3 pair of premolar is 

present (I, II and III pairs). 

3 months age -- 4th pair permanent erupts. 

9 months age -- 5th pair permanent erupts. 

15 months age Central pair replaced by 

permanent. 

-- 

24 months age Medial pair replaced by 

permanent. 

6th pair permanent erupts. 

30 months age Lateral pair (IIIrd pair) 

permanent erupts. 

1st, 2nd, 3rd pair replaced by 

permanent. 

36 months age 4th (corner) pair replaced by 

permanent. 

-- 
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Dentition Pattern and Age Determination in Goat 

 

After 3 years the age can not be determined accurately but teeth become shorter 

and wider apart as the sheep or goat become older. 

 

 
Mouthing Sheep and Goat for Age Determination 

 

Broken Mouth: When a sheep loose one or more permanent teeth are called as 

broken mouth. 

Gummer: By about 18-20 years of age animals loses all the teeth are called 

gummer. 
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Questions: 

1)  Write the age of full mouth cow and goat. 

2)  What is the difference between permanent teeth and temporary teeth? 

3)  Draw the dentition of permanent teeth in cows. 

4)  What is dental pad? 

5)  Write the dentition formula of calf and adult cattle. 

6)  Mention the different methods of ageing and explain. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                   



29 

 

EXERCISE- 6 
 

Identification of Common Feeds and Fodders 

 

Objectives: 

To identify the feeds and fodders on the basis of chemical composition 

and nutritional parameters 

Introduction: 

 Livestock feeds are generally classified according to the amount of specific 

nutrients they furnish in the ration. An attempt is being made in this chapter to 

familiarize the students, to the important feed stuffs that are commonly used for 

feeding of ruminants and non ruminant animals. The various feeds and fodders 

can be divided into following  

ROUGHAGES:  

 Roughages are bulky feeds having large amount (>18%) of crude fibre 

(less digestible material) and low total digestible nutrients (TDN <60%) content 

on DM basis.  

Green/Succulent Roughages: Succulent feeds usually contains moisture from 

60-90%, For the sake of convenience succulent feeds are again classified into 

‘pastures, cultivated fodder crops, tree leaves, silage and root crops.  

a. Pastures: The word pastures refer to land on which different types of edible 

grasses and other plants grow or are grown for grazing livestock. Permanent 

pastures are those covered with perennial or self-seeding species of plants. 

Temporary pastures are those planted with quick growing crops like Sudan 

grasses and millet to provide supplemental grazing during lean season. 

b. Cultivated Fodder Crops:  

Leguminous: Leguminous fodder such as Cowpea, Berseem, Lucerne etc. 

belong to “Leguminosae” family and very palatable to the animals. Legumes 

contain 2-3% DCP and 12% TDN on fresh basis. If legumes are fed liberally to 

cattle and buffaloes then there is no need to incorporate the protein supplements 

in diet up to 6-7 litres of milk per day. Sudden changes in feeding from non- 

leguminous to leguminous and early morning feeding of leguminous fodder 

should be avoided to reduce the possibility of bloat due to accumulation of 

gases in rumen.  

Non leguminous: Contain lower percentage of nitrogen 0.5 to 1.0% DCP and 

11-15% TDN, these includes many cereal crops, cultivated grasses, indigenous 

grasses and introduced grasses e. g. Maize, Jowar, Bajra Oat  etc. 
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c. Tree Leaves/Top feeds: Tree leaves are also fairly good source of nutrients 

and may serve as potential feed resource wherever feeds and fodders are in acute 

shortage e.g. Babul, Luceana, Mulberry, and Banyan.  

d. Root Crops: Root crops sometimes may be used as alternate feedstuffs 

during the natural calamity and scarcity period. They contain low crude fibre (5-

11 %). e.g. Tapioca, Turnips, Sugar beet, Carrot 

e. Silage: Silage is an anaerobically fermented feed prepared from green fodder 

whenever the supply of green fodder is in plenty. It possesses all the characters 

of green fodder and very high nutritive value. 

Dry Roughages: Contains only 10-15% moisture. Dry roughages are dried plant 

materials, which are preserved for usage in summer and in adverse climatic 

conditions. 

a) Hay: Leguminous crops harvested at pre-flowering or half blooming stage is 

air dried to reduce the moisture content < 15% and preserved in the form of hay. 

The moisture content of hay reduced to desirable level to check the enzymatic 

fermentation and fungal infestation during storage. Lucerne is best crop for hay 

making rather than berseem and cow-pea due to their hollow and thick stems, 

whereas under non-leguminous category oat is best crop for hay preparation. 

Due to high lignifications, different nature of fibre and less palatability of non 

leguminous fodder than the leguminous fodder, hay is generally not prepared 

from non leguminous fodder. 

b) Straws/Stover: The crop residues left after harvesting the main product of 

crop (i.e. grains) are known as straws/stovers. Straws are deficient in protein, 

mineral, vitamins and energy. Due to its high crude fibre, low TDN and high 

degree of lignifications, strategic nutrients supplementation is pre requisite with 

straw feeding. 

CONCENTRATES:  

Generally contains less than 18% crude fibre and more than 60% TDN. These 

are less bulky and more digestible than roughages.  

Energy rich concentrates: The crude protein is generally less than 20% in 

energy rich concentrates. These are also called as basal feeds. 

a) Cereal Grains: Cereal grains are rich in soluble carbohydrates e.g. Maize, 

Barley, Rice, Oats etc.  

b) Millets: eg. Ragi, Jowar and Bajra. 

c) Mill by products: The by-products of milling cereal grains i.e. Bran (rice, 

wheat), flour, hulls, polishing and embryo of seeds are used as a part of 

concentrate mixture. 
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d) Molasses: By product of sugar factories used in feeds as binding agent for 

pelleting and as readily available source of soluble carbohydrates.  

e) Roots and tubers: e.g. Roots - turnip, sugar been, carrot.     

Tubers - potato, sweet potato. 

Proteins rich concentrates: The crude protein is more than 20% in protein rich 

concentrates. 

a) Plant origin: Oil seed cakes, pulses, pulse chunni, pulse churi, Brewer’s 

yeast and grains etc.  

b) Animal origin: The by-products of slaughter houses i.e. meat, blood and 

bones are dried and made in to powders to be mixed in concentrate feeds. e.g. 

Meat meal, meat cum bone meal etc. The marine by-products are also used as 

animal protein source for feeding of livestock eg. Fish meal. Poultry-by-product 

meal can also be used for livestock feeding. 

FEED SUPPLEMENTS: 

Mineral Supplements:  

 Those supplements which are given to the animals for providing the major 

or minor minerals in desired quantity. Many mineral mixtures are marketed 

under the different trade names. Generally, salt, calcium carbonate, zinc sulphate 

and copper sulphate supplements improve production and reproduction. 

Vitamin Supplements:  

 Various Vitamin supplements for poultry, pigs and cattle are marketed in 

India under different names. For poultry vitamin A, B and D synthetic vitamin 

supplements are marketed. 

FEED ADDITIVES: 

 Feed additives are a group of feed ingredients that can cause a desired 

animal response in a non-nutrient role such as pH shift, growth or metabolic 

modifier. These are the products used for the purpose of improving the quality 

of feed and the quality of food from animal origin, or to improve the animals’ 

performance and health, e.g. providing enhanced digestibility of the feed 

materials. 

Hormones: Some of the hormones have growth promoting properties like 

estrogens, androgens, progestogens, thyroxine and pituitary growth hormones. 

Synthetic estrogenic hormones like stillbestrol and hexestrol are being used in 

many countries as growth promoters. There are certain side effects in the 

animals fed on synthetic hormones, like restlessness, milk secretion from 

rudimentary teats, etc.  
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Probiotics: Many microbial feed additives for animals have been used which 

include bacterial and/or fungal cultures from both ruminal and non-ruminal 

sources. Most commonly used products are based on Aspergillus oryzae, 

Saccharomyces cerevisiae, Lactobacillus spp.  

Antibiotics: Antibiotics are not classified under nutrients, but are considered as 

feed supplements. At the lower intake antibiotics are known to stimulate the 

growth of animals when added to their feed and drinking water. There are 

number of antibiotics which have been tested for the growth promotion effect 

like chlortetracycline, penicillin, oxytetracycline, bacitracin, streptomycin, 

terramycine, neomycin, erythromycin, flavomycin etc. In India penicillin, 

terramycine, tetracycline, flavomycin etc. are being used as a feed supplements 

in poultry, pigs and pre-ruminant calves. 

    Table: Various feeds and fodders for livestock 

A. GRASSES  

 Sewan Lasirus sindicus 

 Bhurat Cenchrus biflorus 

 Dhaman Cenchrus setigerus 

 Anjan Cenchrus ciliaris  

 Elephant grass Pennisetum purpureum 

 Dub Cynodon dactylon 

 Para grass Brachiaria mutica 

 Guinea grass Panicum maximum 

 Napier grass Pennisetum purpureum 

B. TOP FEEDS 

 Mango Mangifera indica 

 Beri (pala) Zizyphus nummularia 

 Neem Azadirachta indica 

 Subabool Leucaena leucocephala 

 Sares Albizia lebbek 

 Khejri (loong) Prosopis cineraria 

C. SHRUBS 

 Ker Caparis aphylla 

 Kheemp Leptadenia pyrotechnica 
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D. CULTIVATED FODDER 

 Legumes  

 Lucerne Medicago sativa 

 Berseem Trifolium alexandrinum 

 Cowpea Vigna sinensis 

 Sun hemp  Crotalaria juncea 

 Non Legumes  

 Oat Avena sativa 

 Jowar Sorghum vulgare 

 Bajra Pennisetum typhoides 

 Maize Zea mays 

 Barley Hordeum vulgare 

E. CROP RESIDUES 

 Wheat bhusa (Tudi) Triticum aestivum 

 Paddy straw Oryza sativa 

 Bajra straw (Kadbi) Pennisetum typhoides 

 Groundnut straw Arachis hypogaea 

 Guar straw (phalgati) Cyamopsis tetragonoloba 

 Moong straw Phaseolus aureus 

 Soyabean straw Glycine max 

 Sugarcane bagasse Saccharum officinarum 

 Sugar beet pulp Beta vulgaris subsp. vulgaris 

F. CONCENTRATED FEEDS 

 Wheat bran Triticum aestivum 

 De oiled rice bran Oryza sativa 

 Guar churi/guar korma Cyamopsis tetragonoloba 

 Moth churi Phaseolus aconitifolius 

 Groundnut cake Arachis hypogaea 

 Cotton seed cake Gossipium hirsutum 

 Mustard cake Brassica campestris 

 Soybean meal Glycine max 
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Feed Evaluation 

Objectives: 

 To evaluate the different feeds resources for their proximate principles 

by using Weende’s system of analysis 

Introduction:  

Proximate analysis is a scheme for approximating the nutritive value of a 

feed or any organic/biological material without actively using the feed in a 

feeding trial. This system of analysis was developed at Weende Research Station 

in Germany in 1865 by Wilhelm Hennberg (1825-1892) and Fredrich Stohmann 

(1832-1897), hence, it is also called Weende system of analysis. It forms the 

basis for description of feed composition tables, purchasing feed, ration 

formulation and is the starting point for more detailed analysis for specific 

nutrients. It partitioned the biological materials into moisture, crude protein, 

ether extract or crude fat, crude fibre, nitrogen free extract and total ash. These 

are called proximate principles. One important reason for development of the 

proximate analysis scheme was to allow comparison of feeds on a specific basis. 

It is often stated that one can not compare apples with oranges, but one can 

compare the protein as a percentage of dry weight in apples and oranges, and in 

doing so, make some realistic judgments about the nutritional value of each 

fruit. By the same token, proximate analysis allows one to make legitimate 

comparisons of feeds on the basis of specific nutrients, allowing one to judge 

how much better one feed is than another in terms of specific nutrients. 

      The scheme of Weende Proximate Analysis is as under 

                                                     Feed 

 

 

  Moisture       Dry matter (DM) 

     (Loss in wt. after drying)   

 

                                                                                      

                                                                                         Ignition at 550°C-600°C 

  Organic Matter (OM)                              Total ash 

   

 

 

Crude  protein     Ether extract   Carbohydrates    

(N x 6.25)                                                  

   

  Crude fibre  Nitrogen free extract 

            (Soluble carbohydrates) 
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     Fractions of Food/Feed according to Weende’s System 

Sl. No. Fraction Components 

1.  Moisture Water and volatile acids and bases, if present 

2.  Ash Essential elements 

(i)  Major: Ca, P, Mg, Na, K, S, Cl 

(ii) Trace: Fe, Cu, Co, I, Zn, Mn, Mo, Se, F, V, Cr, 

Sn, As, Si, Ni 

Non essential elements: Al, B, Pb, Ti, Silica  

3.  Crude 

protein 

Proteins, amino acids, amines, nitrates, nitrogenous 

glycosides, glycoproteins, B-vitamins, and nucleic 

acids 

4.  Ether extract Fats, oils, organic acids, pigments, sterols, waxes 

and vitamin A, D, E and K 

5.  Crude fibre Cellulose, hemicellulose and lignin 

6.  Nitrogen 

free extract 

Cellulose, hemicellulose, lignin, sugars, fructans, 

starch, organic acids, pectins, tannins, resins, 

pigments and water soluble vitamins 

          

           Examples of some feeds, feed supplements and feed additives: 
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Questions: 

Q.1. Give the classification of feeds in chart form with suitable example. 

Q.2. What are the role of feed supplements and feed additives in maintaining 

 animal health and production? 

Q.3. Write in detail about energy rich and protein rich concentrates. 

Q.4. Write the importance of Hormones, Probiotics and Antibiotics in animal 

 production system. 

Q.5. What are the different fractions of food/feed according to Weende’s 

 system? 

Q.6. Concentrate feeding is more important than roughage feeding for milch 

 animals, justify. 

Q.7. Give the classification of feedstuffs in chart form with suitable examples. 

Q.8. Define roughage and concentrate. Write the difference between the two. 
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EXERCISE- 7 
 

Study of Daily Routine Farm Operations and Farm 
Records 

Daily Operations Schedule  

The various operations should be carried out in an orderly manner as per well 

prepared schedule.  

Schedule of Day-to-Day Operations on Dairy Farms (100 cows) 

Approximate 

time (hours) 

Sl. 

No. 
Farm operations 

03.00 - 03.30 1. Cleaning/brushing of milch animals 

03.30 - 05.00 
1. 

Feeding half of the daily concentrate ration just before 

milking. 

2. Milking cows. 

05.00 - 05.30 
1. 

Delivery of raw milk (in cans) to the milk pick-up van of 

dairy plants and receiving previous day's empty cans. 

2. Washing and disinfection of milking barns. 

05.30 - 08.00 

1. Cleaning of milk cow sheds. 

2. Feeding of dry/green fodder to milch stock. 

3. Cleaning farm premises. 

4. Isolation of sick animals. 

5. Isolation of "in-heat" cows for artificial insemination 

Note: Use milkers at the rate of one for every 12-14 cows, for all the above 

operations. Milkers go off duty by 8.00 a.m. and farm labour come on duty. 

Approximate 

time (hours) 

Sl. 

No. 
Farm operations 

08.00 - 12.00 

1. Cleaning calf, maternity, dry-stock, bullock and bull sheds.  

2. 
Feeding half of the daily concentrate ration to calves, 

pregnant cows and bulls.  

3. Exercising and grooming of bulls.  

4. Treating sick animals.  

5. Breeding cows that are "in-heat".  

6. 

Harvesting, chaffing and feeding of green fodder to all the 

stock. Mangers in all sheds should be filled with green 

fodder.  
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 Note: Animals should be taken for grazing (if practiced) between 09.00 a.m.  

 and 02.00 p.m. in winter, and between 06.00 a.m. and 10.00 a.m. and 

 again  between 05 .00 p.m. and 07.00 p.m. in summer. 

Approximate 

time (hours) 
S. No. Farm operations 

12.00 - 01.00  1. Lunch-cum-rest period for labourers.  

01.00 - 03.00  2. 

Miscellaneous jobs for dairy farm stock identification; 

periodical vaccination; preparation of concentrate mixture; 

repair of farm fences, fittings and repair of equipments; 

rope and halter making; weekly scrubbing and white-

washing of drinking water tanks; manure disposal/ 

conservation; hay and silage making; periodical spraying 

of animal houses with suitable pesticides; periodical 

deworming of stock; clipping hair from sides and hind-

quarters of cows; grooming; toe trimming; dehorning of 

calves; attending to sale and purchase of livestock and 

their transportation; fitting and training of cows for show. 

Note:  

1. The dairy manager should plan the jobs well in advance in such a way that 

they are evenly distributed over the week. Some jobs may require longer 

time and the labour have to work extra time on such occasions. 

2. Milkers come on duty by 2.30 hours and remain up to 5.30pm hours 

whereas general farm labours go off duty by 5.00 hours. 

02.30 - 03.00  l.  Washing, brushing of milch cows by milkers.  

Approximate 

time (hours) 
SL.No.  Farm operations 

03.00 - 04.30 

l.  
Feeding the other half of daily concentrate ration to milk 

cows just before milking. 

2.  Milking.  

3.  

Cleaning calf, maternity, dry-stock and bull sheds and 

feeding the other half of concentrate ration to calves, 

pregnant cows and bulls. 

04.30 - 05.00  

1.  
Delivery of milk (in cans) to milk pick-up vans of milk 

plants and collection of mornings empty cans. 

2.  Washing and disinfection of milking barns.  

3.  
Feeding dry and green fodder to calves, dry-stock and 

bulls.  

05.00-06.30 

1.  Cleaning of milch cow shed.  

2.  Feeding green / dry fodder to milch stock.  

3.  Cleaning farm premises.  
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Dairy business cannot be carried out without maintaining the necessary set of 

accurate records. 

Records are essential for the following purpose. 

Importance of Records: 

1. Records are the mirrors of a farm. They are necessary from genetic 

improvement of dairy cattle. Records are necessary to know the milk production 

efficiency of the dairy animals and based on this information. We can retain or 

cull the cows or their off springs. Hence without a set of records properly, 

accurately and reliably maintained, improvement of livestock by breeding is not 

possible. 

2. Records give us the information about the financial status of the dairy farm. 

Whether it is making profit or incurring loss or is just maintained. They also 

give the information about the extent of profit or losses.  

3. Profit can be increased by reducing the wasteful and undue expenditure. To 

know such items, it is necessary to have detail record on each item of 

expenditure viz. feeds, labours, interest, depreciation of farm building and farm 

equipments, animals and miscellaneous items like medicine, vaccination 

breeding charge etc. The sales of milk, sale of culled animals, sale of manures, 

sale of empty gunny bags etc are also recorded. 

Classification of Records:  

Records required to be maintained on the dairy far can be classified into four 

major group or categories. 

1. Register Pertaining to Financial and Account Matter. 

2. Register Pertaining to Accounting Of Animals.  

3. Register Pertaining to Milk Production. 

4. Register Pertaining to Reproduction 

1. Registers Pertaining of financial and Account Matter  

 It includes registers such as cash book, ledger book, Milk coupes, bill 

book, receipt book, demand & collection register, dead stock register, 

concentrate and forage register etc. These register are more pertaining to 

administration and account side rather than the technical side and hence not 

discussed in detail over here. 

2. Register Pertaining to Accounting of Animals 

 These include registers such as cattle yard report/daily dairy roll call 

register, herd register, birth & death register. This group of register is 

concerned with increase or decrease in the herd strength. The increase in herd 
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strength may be by birth, purchase of animal and farm transfer. The decrease in 

herd strength could be due to death, sale and farm transfer of animal. 

a. Cattle Yard Report 

 This is a primary record, maintained daily and is also called daily diary. 

It is a key register on the livestock farm. Entries in all other register are made 

from this register. This register gives herd strength and detail of all changes in 

the strength. It also records details of sickness & treatment, vaccination, 

deworming, estrus, breeding/service to the heifers and cows, pregnancy 

diagnosis, feeding etc. Any other item thought to be important is also noted in 

this register such as extreme change in climate, rainfall, cloudy or windy 

weather, cyclone etc. 

b. Roll Call Register 

 This is an annual register maintained month wise. It is changed every 

year on 1st April. It gives the number of animals in each class or the herd. 

Change in the number of animals in any class is noted and detail of change is 

given. The number of animals in each class on the last day of the month is 

recorded and carried over to the first date of next month, after actual counting 

the herd strength. 

Roll Call Register 

Month………… 

Date Cows Heifers Bulls Bullocks   Male Calves  Female Calves Others 

≤1yr ≥1yr ≤1yr ≥1yr 

 

 

          

          

c. Herd Register 

 This is also an annual register. It is changed every year on 1st April. In 

this register all the individual animals in different classes of the herd are listed 

according to their date of birth. The animal as on 31st March is listed class 

wise on 1st April of the next year according to their birth date. The details of 

each animals, viz. name and number, date of birth, parents etc. are given. Any 

new addition of animals in each class after 1st April is demarcated by a line. 

The details of removal of animals from the herd during the year should be 

given in the respective columns. 

Cattle Yard Report 

Date Herd Strength 

and Events of 

Animals 

Treatment/Vaccination Events of 

Feeds and 

feeding 

Remark/Weather 
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d. Birth Register 

 This is an annual register, which give information about the number of 

births on the farm, sex of calves born (male and female). Birth weight of the 

calves, name of sires & dams, Date of last service of dam, gestation period, 

number of heifers becoming cows, their age at the first calving etc. Average of 

the above characters for the year is made at the end of the year. 

 
Birth Register 

Place……………………………Year………………………. 

Sr. 

No. 

of 

Birth  

 

Name 

 & 

 No 

of  

Dam 

Name 

 & No  

of 

Sire 

Date of 

Fertile 

service 

Date 

 of 

calving  

Male Calves Female Calves Gestatio

n Period 

of Dam 

Age of 

first 

calving 

(Days) 

Remark 

Name 

 & 

tattoo  

No. 

Birth 

wt 

(kg) 

Name  

& 

 tattoo 

 No. 

Birth 

wt 

(kg) 

   

            

            

 

e. Death Register 

 Like birth register, it is also an annual register. It gives information about 

total death during the year and their cause. The frequency of a particular disease 

can be seen from this register. The responsible person must sign the register, as it 

is concerned with final write off of the animal. 

Sr. 

No. 

Name 

& No. 

of 

animal 

Breed 

Group 

Sex Class  Date of 

Birth / 

Death 

Post 

mortem 

done or 

not 

Post mortem report and 

reasons of death 

        

        

3. Register Pertaining to milk Production 

 These include 4 register viz. daily milk production register, Monthly 

Milk Production register, Lifetime milk production register (monthly progress 

register) and history sheet. 

a. Daily Milk Production Register 

            This is written daily both morning and evening or sometime thrice a day. 

Cows are listed in this register according to their breed group and date of 

calving. The daily total milk production is divided by the number of milking 

units (Both morning & evening milking unit) gives "wet average". If the milk 

production is divided by total number of cows, then it gives "herd average ". By 

watching carefully the fluctuation in the wet average as well as correcting the 

reason efficiency of the milk animals is maintained by taking care to breed the 
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animals within 2-4 months postpartum. This is included in the column of date of 

last service. The total milk production of each cow for a month is transferred 

into the monthly milk yield register. 

b. Monthly Milk Production Register 

              It is an annual Register cows in the milk on 1st April are entered in this 

register according to their date of calving up to 31st March is entered at the top 

of the register from April the entries are made till the cow dries -off or till the 

total milk production of incomplete lactations completed. If not, the total milk 

production of incomplete lactation is carried over a new register next year. 

Lactation day are also shown at the bottom. This register gives information like 

name and number of cows, which have completed their lactation, their lactation 

milk yield, length of LP, length of previous dry period etc. If the cow has calved 

again, this information is then entered into the history sheet of concerned cow 

completing the lactation. 

c. Life Time Production Register (Monthly Progress Register)   

              This register gives the information about the milk yield of the 

individual cow from first calving till death or sale. That is the performance of 

entire productive life of each cow is available from this register. Annual milk 

production each year and also the progressive annual average (PAA) are 

calculated from this information. The PAA figure indicates the upward and 

downward trend in the productive efficiency of the cow. This figure can be used 

in taking decision for culling or retaining the animal. 

d. History Sheet  

            This register gives overall milk productive capacity of the cow. One page 

is allotted to each heifer on calving. At that time all details of their 

parentage/pedigree, breeding, description of phenotype, birth date, date of 

calving, age of first calving etc. are entered on the upper part of the page. 

Relevant information about service, date of calving, calf born, sex of calf etc. 

are entered in the lower part in respective columns. On completion of lactation, 

lactation milk yield , milk yield of first 300days, lactation period, dry period, 

gestation period etc are entered and the average are calculated. The average 

daily milk production from first to latest calving is a good indicator of the 

increase or decrease in overall efficiency of the animal to produce milk and to 

reproduce, from the lactation to lactation. 

4. Register Pertaining to Reproduction 

            It includes cattle yard report, service book, service ledger and history 

sheet. 
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a. Cattle yard Report 

            Some details are already given under group 1 register. This gives 

information like cows & heifer coming in heat, date of heat, date of service, 

(natural or artificial) name & number of sire/ bull used etc. These entries 

should be made promptly. Otherwise calves with unknown sire will be born. 

These entries of the service are transferred into service book later on. Finding 

of rectal palpation of repeat breeders, pregnancy diagnosis etc from this 

register are transferred to service ledger. 

b. Service Book  

            This is maintained monthly. Service to heifers and cows are written in 

this register from cattle yard report. This is useful in making the list of 

cows/heifers due for pregnancy diagnosis. Similarly, list of advanced pregnant 

animals and the list of animals expected to calve in current month are made 

from this register. 

Service book 

Month…………….Year………… 

Date Name and No 

of Cows/ 

Buffalo 

Name and No 

of bull 

/Buffalo bull 

Natural 

services of AI 

Remarks 

     

c. Service Ledger 

              This register gives the information of near past history and current 

state of reproduction of each breedable female in the herd. The list of 

examination of repeat breeder and anoestrus animals can be prepared from this 

register. 

Sr. No. Service ledger (Classified/individual service register) 

 Name & No of 

Heifer/ Cow 

Date of 

Calving 

Service Records(Dates of  

AI/PD) 

   1st 2nd 3rd 4th 5th Remark 

         

 

 

d. History Sheet 

              Some information about this register is given in group1. It gives 

information about overall reproductive efficiency of each cow e.g. age at first 

calving, Length of dry period, calving interval for all lactation etc. of individual 

cow. 
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Questions: 

Q.1. What are the importance of maintaining dairy farm records? 

Q.2. How you will maintain milk production records at your farm? Mention the 

 importance of different milk production register in detail. 

Q.3. Make the roll call register and birth register. 

Q.4. Define: Wet Average and Herd Average. 

Q.5. Define: Service Book and Service Ledger. 

Q.6. Mention the importance of History Sheet. 
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EXERCISE- 8 
 

Clean Milk Production and Milking Methods 

Measures/Tips for Clean Milk Production: 

It is desirable to milk the animals in a clean milking byre. Milking should 

be done in clean sterilized utensils by healthy milkers, dressed in clean cloths. 

Udders and teats of these animals should be washed with warm potassium 

permanganate solution and dried with a clean piece of cloth. Strip cups should 

be routinely used to detect mastitis in early stage.  

Precautions at milking time: 

After the letdown of milk by action of hormone oxytocin released, the 

milking operation should be swift, yet comfortable to the cows. At the time of 

milking the surrounding should be clean, quiet and peaceful. Barking of dogs, 

shouting, beating the animals, presence of peculiarly dressed strangers, visitors 

in large number should be avoided, since these results in release of fright 

hormone adrenalin and withholding of milk/ reduction in milk production. 

Clean Milk: milk drawn from the udder of healthy animals, which is collected 

in clean, dry milking pail and free from extraneous matter like dirt, dust, flies, 

hay, manure etc. Clean milk has a normal flavour with low bacterial count and is 

safe for human consumption. 

Preparations for clean/high quality milk production: 

 Milk is easily contaminated with dirt, bacteria and odours. Milk should be 

clean and should have good flavour. The measures of clean/quality milk 

production include; 

1. Healthy cow: Diseased free cows are milked first. Cows should be tested 

for Mastitis, T.B., J.D. and Brucellosis, and positive reactors are handled 

accordingly. 

2. Clean cow: Always groom and wash cow’s flanks, udder and belly before 

milking. 

3. Clean barn: Milking barn should be at higher level and away from the 

manure pit. It should provide good ventilation and functional drains. Adopt 

effective fly control measures. There should not be any stagnation of water. 

4. Clean milker: Careless milker cannot produce clean milk. Milking should 

be done quickly and thoroughly. Milker should be healthy and should wear 

clean cloths. 
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5. Utensils: Use small/narrow mouthed milking pails for clean milk with 

lower bacterial content. Pails should be thoroughly washed with washing 

soda and hot water. All utensils should be seamless.   

6. Handling of milk: Filtered milk should be removed from the milk room 

immediately after it is drawn, as it readily absorbs the odours of the barn. 

7. Strip cups: Use strip cups to detect mastitis. Do not mix milk from cows 

with mastitis. 

8. Cooling the milk: Store the milk at 4°C temp, at which multiplication of 

bacteria will be slow. Store the milk in refrigeration tank. 

9. Flavour in milk: Milk may contain some feed flavour, silage odour. This 

can be avoided by feeding of silage 2 to 3 hrs before milking. 

10. Transport, processing & distribution of milk: Use of clean materials and 

careful handling of milk maintains its quality. 

Milk removal: 

Milk removal involves both the passive withdrawal of milk from the cistern 

and major ducts, and the active ejection of milk from alveoli caused by 

contraction of the myo-epithelial cells/ basket cells. 

Milking is an art and science. Milking is the most important and regular 

single job to be performed on the dairy farm. The physiology of the discharge of 

milk is a delicate process and requires close co-operation of the man and the 

cow. The milking hours should be regular and not encroached upon by other 

jobs.   

Methods of milking: 

Cow is milked either by hands or by machine twice daily. Hand milking 

consists of an upward movement followed by a downward pull of the teat 

accompanied by pressure on the teat cistern.  

The methods of hand milking include (1) Full hand milking, (2) 

Stroking method, and (3) Striking method. A good milker is a skilled workman, 

who is faster, efficient, gentle and clean. 

The machine milking: It is milking 2 to 4 cows at a time, hence it is time 

saving. It solves the problem of non-availability of skilled milkers & strikes. 

Modern milking machines are working on alternating negative and 

atmospheric pressures, for which a double-chambered teat cup assembly is 

required. Negative pressure and atmospheric pressure are allowed alternatively 

to enter the chamber between the rubber inflation and the metal shell of the teat 

cup assembly. When atmospheric pressure enters the chamber, the rubber 
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inflation collapses around the teat. This assists blood & lymph to flow out of the 

teat. 

The amount of time the inflation is expanded compared with the time it is 

collapsed is termed the pulsation ratio. Ratios from 1:1 to 2.5:1 are most 

popular. The usual pulsation rate is 48 to 60 pulsations per minute. The amount 

of vacuum (negative pressure) recommended is within the range of 340 to 350 

mm Hg.  

 Too long teat cups, excessive vacuum, incomplete milking of quarters, 

improper teat cups etc. may cause teat erosion and damage to the udder. 

Managed milking: It is the fast milking or 3 minutes milking. It does not 

mean that the milker must be faster, but it does mean that cows can be milked in 

less time and with less handwork.     

Managed Milking Programme includes: 

1) Preparation for milking: Keep clean & dust free milking barn. Assemble 

only the clean equipments. 

2) Assembling the cows: Time should be given to the cows to get settled and 

quiet. Avoid excitement of the cows.  

3) Feeding: The cow is a creature of habit and will adjust herself to any of 

the feeding routines followed during milking.  

4) Equipments: The equipments should be prepared and assembled before 

milking time. 

5) Regularity in milking time: Observe routine timings of milking. 

6) Operator: The milker should be ready only for the milking, should not 

have other jobs to look after during milking. Milking should not be 

interrupted. He should maintain cleanliness. 

7) Preparation of cow: Proper stimulus before milking is important for 

higher and clean milk production. Stimulus is induced in 45 seconds and 

it remains effective for only about 7 minutes. Therefore, milking should 

be completed within 3 to 5 minutes. 
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Questions: 

Q.1. Define clean milk? What is the difference between clean milk and normal 

 milk? 

Q.2. What are the steps you will take at your dairy farm for clean milk 

 production? 

Q.3. Write in detail about various milking methods. 

Q.4. Define managed milking. 
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EXERCISE- 9 
 

Planning and Layout of Housing for Different Types of 
Livestock 

Housing of Dairy Cattle 

 Objectives  

1. To protect the animals from extreme/harsh climatic conditions. 

2.  To protect them from the predators. 

     3. To increase the efficiency in the herd management in terms of feeding, 

cleaning, watering, health control, handling etc. 

4. To increase the efficiency of labour utilization in carrying out the farm 

work. 

 Points to be considered while deciding the location of dairy farm/buildings 

 The points- which should be considered before the erection of dairy buildings 

are   as follows: 

1. Topography and drainage: A dairy building should be at a higher 

elevation than the surrounding ground to offer a good slope for rainfall 

and drainage for the wastes of the dairy to avoid stagnation within. A 

levelled area requires less site preparation and thus lesser cost of building. 

Low lands and depressions and proximity to places of bad odour should 

be avoided. 

2. Soil type: Fertile soil should be spared for cultivation. Foundation soil as 

far as possible should not be too dehydrated or desiccated. Such a soil is 

susceptible to considerable swelling during rainy season and exhibit 

numerous cracks and fissures. 

3. Exposure to the sun and protection from wind: A dairy building should 

be located to a maximum exposure to the sun in the north and minimum 

exposure to the sun in the south and protection from prevailing strong 

wind currents whether hot or cold. Buildings should be placed so that 

direct sunlight can reach the platforms, gutters and mangers in the cattle 

shed. As far as possible, the long axis of the dairy barns should be set in 

the north-south direction to have the maximum benefit of the sun. 

4. Accessibility: Easy accessibility to the buildings i& always desirable. 

Situation of a cattle shed by the side of the main road preferably at a 

distance of about 100 meters should be aimed at. 

5. Durability arid attractiveness: It is always attractive when the buildings 

open up to a scenic view and add to the grandeur of the scenery. Along 



51 

 

with this, durability of the structure is obviously an important criteria in 

building a dairy. 

6. Water supply: Abundant supply of fresh, clean and soft water should be 

available at a cheap rate. 

7. Surroundings: Areas infested with wild animals and dacoits should be 

avoided. Narrow gates, high manager curbs, and loose hinges, protruding 

nails, smooth finished floor in the areas where the cows move and other 

such hazards should be eliminated. 

8. Labour: Honest, economic and regular supply of labour is available. 

9. Marketing: Dairy buildings should only be in those areas from where the 

owner can sell his products profitably and regularly. He should be in a 

position to satisfy the needs of the farm within no time and at a reasonable 

price. 

10. Electricity: Electricity is the most important sanitary method of lighting a 

dairy. Since a modern dairy always handles electric equipments which are 

also economical, it is desirable to have an adequate supply of electricity. 

11. Facilities, labour, food: Cattle yards should be so constructed and 

situated in relation to feed storages, hay stacks, silo and manure pits as to 

effect the most efficient utilization of labour. Sufficient space per cow and 

well arranged feeding mangers and resting areas contribute not only to 

greater milk yield of cows and make the work of the operator easier but 

also minimizes feed expenses. The relative position of the feed stores 

should be quite, adjacent to the cattle barn. Noteworthy features of feed 

stores are given below: 

• Feed storages should be located at hand near the centre of the cow barn. 

• Milk-house should be located almost at the centre of the barn. 

• Centre cross-alley should be well designed with reference to feed storage, 

the stall area and the milk house of Housing: 

Types of Housing: Two systems 

1. Conventional Housing or Stanchion Barn 

In this system, the animals are tied throughout the day and night in a 

completely enclosed structure or barn. Feeding, watering, milking, treatment etc 

is carried out at the same place. These barns are completely covered with roofs 

and the sidewalls are closed with windows or ventilator located at suitable 

places to get more ventilation and lighting. This system is followed in countries 

having cold climate such as European countries. Facilities for heating or cooling 



52 

 

the internal air are also provided in the barn through heaters or coolers and used 

according to the season. Management is also mostly through automation. 

Advantages of Conventional Housing System 

1. The animals and men caring for animals are less exposed to harsh 

environment.  

2. The animals can be kept clean.  

3. Diseases are better controlled.  

4. Individual care can be given.  

5. Separate milking barn is not required.  

Disadvantages of Conventional Housing System 

1. Cost of construction is more.  

2. Future expansion is difficult.  

3. Not suitable for hot and humid climatic conditions.  

Cow sheds:  

 Cow sheds can be arranged in a single row if the numbers of cows are. 

Small say less than 10 or in a double row if the herd is a large one. Ordinarily, 

not more than 80 to 100 cows should be placed in one building. In double row 

housing, the stable should be so arranged that the cows face out (tail to tail 

system) or face in (head to head system) as preferred. 

 
                                           Figure: Cattle shed 

Advantages of Tail to tail system: 

1. Under the average conditions, 125 to 150 man hours of labour are 

required per cow per year. In cleaning and milking the cows, the wide 

middle alley is of great advantage.  

2. Lesser danger of spread of diseases from animal to animal.  

3. Cows can always get more fresh air from outside.  



53 

 

4. The head gowala can inspect a greater number of milkmen while milking. 

This is possible because milkmen will be milking on both sides of the 

head gowala.  

5. Any sort of minor disease or any change in the hind quarters of the 

animals can be detected quickly and even automatically.  

Advantages of face to face system: 

1. Cows make a better showing for visitors when heads are together. 

2. The cows feel easier to get into their stalls. 

3. Sun rays shine in the gutter where they are needed most. 

4. Feeding of cows is easier; both rows can be fed without back tracking. 

5. It is better for narrow barns. 

2. Loose Housing System 

Here the animals are kept loose all the while, except a temporary tying at 

the time of milking and treatment. Facilities of suitable manger under the shed 

and water-trough in paddock under the tree-shade are provided to the animals 

for free access to feed, water and rest. This system is widely practiced in hot 

tropical countries including India due to its many advantages over conventional 

system. 

Advantages of Loose Housing System 

1. Animals move freely and are most comfortable to get feed, water, 

sunlight, exercise etc at their will. 

2. The construction cost is less because of its simplicity in design. 

3. Expansion of buildings/sheds is easy, if required in future. 

4. The sheds have flexible utility. A cow shed can be utilized for heifers and 

vice-a-versa. 

5. It is labour saving – less labourers required for feeding, watering, cleaning 

etc. 

6. Detection of heat, sickness and such problems is easy since the animals 

can manifest them through their behaviour. 
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Limitations of Loose Housing System 

1. Separate milking parlour is required to be constructed. 

2. More labour is required in catching and handling of animals. 

3. Chances of spread of contagious disease are more as the animals move 

freely and are in intimate contact to each other, and there is common 

feeding and watering.  

4. It is difficult to disinfect the animal shed regularly and completely. 

5. Powerful or bossy animals do not allow sufficient space for feeding, 

watering, rest etc to the mild or weak animals. 

Floor Space Requirement per Animal as per BIS (Bureau of Indian        

Standard) 

Sr. 

No. 

 

Category of animals 

Floor space required (sq.m.) Maximum No. of 

animals/shed  Under shed In paddock 

1. 

2. 

3. 

 

 

4. 

5. 

6. 

Cows 

Buffaloes 

Down calvers 

(Advanced pregnant 

cows/heifers) 

Breeding Bulls 

Young calves 

Older calves 

3.5 

4.0 

 

12.0 

 

12.0 

1.0 

2.0 

7.0 

8.0 

 

12.0 

 

120.0 

2.0 

4.0 

50 

50 

 

Individual  

 

Individual 

30 

30 

    Minimum height of shed at eaves should be 175 cm (6 feet) in the medium to  

 heavy rainfall areas, and 220 cm (7.5 feet) in semi-arid areas. 

    Feeding and Watering Space Requirements 

Sr. 

No

. 

Category 

of 

animals 

Feeding 

space/animal 

(cm) 

Watering 

space/animal 

(cm) 

Width of 

manger/water

-trough (cm) 

Depth of 

manger/water-

trough (cm) 

1. 

2. 

Adult 

C/B 

Calves 

60-75 

40-50 

6.0-7.5 

4.0-4.5 

60 

40 

40 

15 

    These requirements are to be provided under loose housing system when feed  

 and water are available ad libitum. 

     Approximate Storage Space requirement per quintal (m3) 

     1. Hay (loose): 1.60        2. Hay (baled): 0.70     3. Hay (Chopped): 0.60 

     4. Straw (loose): 3.00    5. Concentrates: 0.17 6. Silage: 0.50 

     Various Buildings or units required for a Dairy farm 

      Dairy cow building must have following parts  

o Feeding passage  

o Manger 
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o Standing space  

o Gutter or drainage channel  

o Milking passage 

    Main building units  

o Milking barn or parlour  

o Down calver shed / calving pen  

o Calf pen  

o Young stock or heifer shed  

o Dry animal shed  

o Bull shed  

o Isolation shed  

o Quarantine shed  

    Accessory buildings  

o Store room  

o Milk room  

o Hay or straw shed  

 

    PRECAUTIONS: 

 It should never be taken for granted that the bull, howsoever mild and 

well-behaved, will not go vicious. While handling the bulls, i.e. tying, untying, 

leading, taking for a walk etc., one should always be cautious and at the same 

time confident. 

The bulls have enormous physical strength. Hence very strong and thick 

ropes, chains, walls, fences etc., should be used for bull management. Halters, 

nose strings and nose rings should be changed before they get worn out and give 

way. This will not provide any opportunity to the bulls to learn about their 

enormous strength and capability. 
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Questions: 

Q.1.What are the factors you will consider while deciding the location of dairy 

 farm building? 

Q.2.Point out the difference (10 differences) between loose housing and 

 conventional barn  system 

Q.3. For Gujarat which housing system is suitable and why? 

Q.4. Mention the advantages and disadvantages of loose housing and 

 conventional barn system. 
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