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Minimum Standards for Progeny Testing

1. Introduction

These guidelines are for laying down minimum standard for implementing a progeny testing programme for cattle and buffalo bulls and for production of quality bulls by inseminating best performing elite females using semen of top ranked progeny tested bulls. In addition, it proposes a system of evaluation of progeny testing programmes to ensure that any agency implementing a progeny testing and bull production programme meets the quality standards laid down and achieves the targets set. These guidelines can be used for implementing a progeny-testing programme for any cattle (including crossbred/exotic) or buffalo breed.

1.2.
Objectives:

The main objectives of the progeny-testing programme are:

· Production of quality bulls for supply to semen stations

· Achieve a steady genetic progress in the cattle or buffalo population for milk, fat and protein yield and type characters where the progeny-testing programme is implemented.

Consistent with the above main objectives, the following activities will need to be undertaken:

· Set up an administrative and technical infrastructure for progeny testing of cattle and bulls based on their daughter performance in the field. Details of organizational infrastructure is given at Annexure-I
· Set up an MIS for close supervision, monitoring and control of the programme.

· Arrange nominated mating of top proven bulls with best performing elite females for production of superior male calves Select best male calves and procure them to meet replacement needs of bulls maintained at the semen stations.

· Develop a design and schedule, both for AI and FPR in the programme. 

· Take up vaccination programme against FMD, Brucellosis, HS, BQ etc. in villages where bull calves are produced through nominated mating.
· Undertake training activities for all level of workers associated with the programme.

· Demonstrate to farmers the scientific practices of dairy animal management and dsign a suitable incentive scheme for their active participation.
· Create a database on production and productivity of cattle and buffaloes and use it for developing appropriate production enhancement strategies.

3.
Programme Guidelines for Progeny Testing of Bulls

Introduction

A typical programme design with graphical representation is at is given in Figure 1. Any progeny-testing programme begins with a decision on the number of bulls to be put under the test programme. The higher the number of bulls put under test, higher will be the probability of getting bulls with high genetic potential. Given the nature and characteristics of dairying in India, it would be ideal if at least 50 bulls are placed annually under a test programme. However, recognising the ground realities and certain practical issues, it is suggested that to begin with a minimum of 20 bulls in the first year (and growing to a minimum number of 40 bulls by the sixth year) are put tom test in first year and the number is raised to 40 per year by 5th year of operation. The second important decision to be taken is to decide on the number of villages to be included in the

programme. The number of villages to be included in the programme depends on the number of bulls to be put under test and the availability of breedable animals in the area of operation. To obtain at least 30 complete first lactation records of daughters per bull, under our conditions, a minimum of 2000 inseminations would need to carried out per bull. Hence, based on the number of breedable female animals available and the number of inseminations that can be done in the area of operations, it is possible to decide on the number of villages to be included in the programme. For example, if one decides to put 20 bulls under test per year, one has to select as many villages in the area of operations that ensure a minimum of 40,000 inseminations in a year.

Figure 1. Schematic presentation of the PT programme:

                                                                                                                                   

                                    


















Once the number of bulls to be put under test is decided and the number of villages to be included under the programme, one has to ensure that:

(i) minimum test doses (2000 straws) per bull are distributed in identified villages and a minimum number of doses (3000 straws) of each bull put to test are stored;

(ii) all female animals (of the breed selected for progeny testing) inseminated (AI) with test doses are identified with laser printed polyurethane ear tags with unique No.;

(iii) all events of artificial insemination, pregnancy diagnosis and calving of dams are

recorded; 

(iv) all daughters born are identified and followed up for growth. 
(v) when daughters come in heat they are inseminated with semen from test bulls of future batches, later examined for pregnancy and their calving information recorded;

(vi) all daughters that have calved are milk recorded once a month for a complete lactation and 305 yield is calculated using formula:-
                                          (R1+R2 +…+ Rn)

305 day yield in kg = --- --------------------- X 305


                                                 n

Where: R= morning and evening milk yield in Kg
             n= No. of records

(vii) breeding values of bulls put under test are estimated based on their daughters’ lactation records and breeding values of cows/ buffaloes are estimated based on their own and their mothers records;

(viii) Top 10% of recorded cows are declared as “elite cows”.

(ix) stored semen doses of top ranked (Top 10%) progeny tested bulls are used for

nominated mating of elite cows to produce next generation superior bull calves;

(x) selected bull calves are reared and put under test in future batches and others are

supplied to other semen stations, and

(xi) if progeny tested semen doses are available from other programmes, such semen doses could be used on top recorded daughters to produce bull calves from second year of operation itself.

4.
Broad Technical guidelines to be followed under a PT programme:

Identification of animal:

All animals that are inseminated with test doses and all daughters that are born under the

programme must be identified with applying plastic ear tags. The following guidelines should be followed:



· Only polyurethane laser printed ear tags having a 14 digit number and a bar code, as per the Government of India Specifications, should be used. The numbering system should be unique with the last digit of the number being a “check digit”. All numbers will be supplied by the agency identified by Government of India to ensure that no two animals are tagged with the same number. 

· The tag should be applied inside the ear of animals, in the center of the ear lobe with the female part of the tag, inside the ear.

· All adult female animals that are inseminated with test doses should be ear-tagged.

· When an animal i.e., a non daughter, is registered for the first time, the ear tag should be applied on the left ear.

· A female calf i.e., a daughter of a Test Bull should be ear tagged on the right ear within 15 days of their birth.

· If the ear tag falls off, a new ear tag should be applied within 10 days and the information should be immediately updated in the Inseminator’s register.

Test Inseminations

A total of 2000 doses of each bull should be distributed amongst all the participating villages for test inseminations. A bull wise and month wise semen distribution schedule for the villages covered under the programme should be prepared to ensure supply of semen of all test bulls to a maximum number of AI technicians during the period.

The inseminator will inseminate animals with semen doses supplied to him for that month. When an animal is brought for the first time, the animal will be ear-tagged and registered as a dam under the programme by collecting initial information on the animal viz., age, lactations completed, status (in milk or dry, pregnant) etc. The inseminator after insemination will also record data – in the format provided by Government of India - on the number of the service bull, batch number of semen and, inseminator code. Subsequently, at the time of examination of animals for pregnancy diagnosis, the results of pregnancy diagnosis and the date of examination will be recorded. Later, the date of

calving, sex of calf born, ear tag number of female calf born and any genetic defect observed will be recorded by the inseminator. Only the female calves born in the programme will be ear tagged within a fortnight. All daughters born will be monitored, vaccinated and de-wormed. When they come in heat they will be inseminated with semen of future test bulls.

Daughter identification, registrations and parentage verification

Upon receiving the information about the birth of daughters, the AI technician along with the concerned supervisor will visit the animal and physically verify the animal and the ear tag number of the dam. He will also verify the insemination particulars of the dam for verifying the sire number. The daughter will be ear tagged. Once the daughter is identified, he will also record the body measurements to estimate body weight. For registration and first body measurement of the daughter the Inseminator could be paid an incentive.

Checking for parentage

· All the calving, whether the calf born is male or female, should be recorded within 15 days of calving.

· While recording calving, ear tag number of dam should be checked and the sex of calf born and the number of ear tag applied on the female calf born should be recorded.

· For those calving where gestation period is found to be less than 265 days and greater than 290 days in case of cow and less than 290 days and greater than 320 days in case of buffaloes, their records should be checked for correct parentage. If needed, a blood sample should be taken from both mother and daughter and semen sample from the sire, for parentage confirmation using DNA markers.

· The supervisor should cross verify all the registered daughters by checking the ear tag numbers of their dams and the dam’s insemination particulars.

· A random sample of 10% of the daughters born every year should be collected for parentage confirmation. A system to penalize AI workers for reporting wrong parentage should be built in to the system.

· A database to record correct parentage to give feed back to the concerned AI centers and supervisors could be developed.

Follow up of Progenies:

· All daughters born under the programme should be followed up after birth for:

1. medication/vaccination/feeding and nutrition

2. growth,

3. disease testing (Brucellosis, IBR)

4. AI,

5. pregnancy diagnosis,

6. calving

7. and monthly milk recordings.

· Various incentives would need to be provided to farmers in order to ensure their wholehearted participation, reduce migration of animals and improve the health of animals. Such incentives could include supply of Deworming drugs, Mineral mixture, Vaccination, Advisory Services and insuring the daughters at a subsidised premium. Milk competitions, Farmer awareness camps, Calf rallies, Infertility camps would also need to be held.

· The milk recorder should visit all daughters of test bulls at an interval of 1 month. A monthly schedule for such visits should be prepared by the implementing organization. During such visits the milk recorder will check for the loss of ear tags, take body measurements and de-worm the daughters. The follow-up of the daughters shall continue till the daughter calves, dies or is sold, whichever is earlier. In case of loss of ear tags, the milk recorder should apply a new ear tag and the particulars to be recorded and reported immediately.

Recording for body measurements of calves

· The first body measurements of heart girth and length of female calves born should be taken within 15 days of birth and should be repeated at 6 months interval. Body length of calf means measurement in inches between point of shoulder (wither) to pin bone.

· Heart girth means circumference of thorax at the point of elbow.

Body weight is calculated using the following formula:

                                          (Hearth Girth in inches)2 X Body Length in inches

Body weight in kgs = ----------------------------------------------------------------------

                                                                               660

· Body weight calculated using the above formula can be compared with the standard body weight to find out whether a calf is growing satisfactorily.

Insemination, Pregnancy diagnosis and calving:

· While recording AI, date of AI and name or number of bull whose semen dose is used must be recorded.

· All the inseminated animals, except those who have repeated should be followed for pregnancy diagnosis within 90 days of last AI and the result should be recorded.

· Calving should be recorded within 15 days of calving. While recording calving, date of calving, sex of calf, ear tag number of the female calf and occurrence of any genetic defect in the calf should be recorded.

Milk Recording:

1.
The milk recording work should be assigned to designated milk recorders and they shall not be the secretaries or testers or AI workers attached to the SIAs and cooperative societies. As a thumb rule one milk recorder should be assigned with 1 AI technician. This can be modified based on the local situation.

2.
First recording should begin on or after 5 days of calving and not later than 25 days of calving.

3. 
Milk recording is to be done once a month, morning and evening, on a fixed day of the month.

4. 
The implementing team should prepare a monthly milk recording schedule detailing the animal to be recorded, order of recording, address of the farmer, name of the village, date and time of recording.

5. 
Milk recording should be carried out using a transparent calibrated plastic jar with a sensitivity of 100 cc/ or by using spring balance.

6. 
A milk sample should be taken in a sample bottle, properly labeled, recorded and sent to the laboratory for analysis of milk quality parameters.

7. 
Every animal should be recorded on a monthly basis continuously for 11 times or until the animal becomes dry or is permanently lost from the system whichever is earlier.

8. 
If the animal becomes dry, the dry date should always be recorded.

9. 
If weaning is not practiced by the farmer or if the farmer could not be motivated to practice weaning, at least on the day of milk recording the calf should not be allowed to suckle its mother. Milk collected from all four quarters should be measured and the calf could be fed milk separately.

10. 
Milk should not be recorded on the day when milk has dropped suddenly by 50% of the previous recording or when the animal is suffering from some forms of illness. In such cases, the milk recording should be reattempted after a period of at least five days.

11. 
If the animal gives milk only one time, then only that event needs to be recorded and the other timing should be left blank.

Procedures for supervision of recording:

· One supervisor should be made responsible for supervising all the activities including milk recording of not more than ten villages

· Each supervisor should every month check all the daughters of the test bulls, randomly check at least 30% of milk recordings, subsequent girth measurements, pregnancy verifications etc. under his assigned villages.

· For checking the milk recordings, the supervisor should conduct a surprise check by visiting the farmers’ premises at the time of the scheduled milk recording and check the procedure, data and the functionality of the equipment used. Alternately, the supervisor should, on the day of visit to a particular village, visit a randomly selected farmer, at the time of milking and measure the quantity of milk produced and records the data. This should be used to counter check the preceding milk recording data of the same animal. The cost parameters for field performance recording is given at Annexure-II

Sire evaluation and Nominated mating:

· The breeding value of bulls and milk recorded animals would be estimated every four months by the agency identified by GOI using information that must be made available by the organization nominated for the purpose in the format and frequency specified by GOI.

· From the recorded females, top females that are conforming to the minimum standards for the bull mothers would be declared as elite cows/buffaloes. An elite cow list would also be generated on a monthly basis.

· The elite cow/buffalo list would be periodically updated and circulated amongst all organisations participating in the programm

· Each participating organisation must ensure that only the semen from top 10% of proven bulls would then be used for nominated mating of the top elite cows/buffaloes to produce male calves.

Male Calf Procurement:

· The male calves produced out of nominated mating will be procured by the designated organisation before they attain the age of 6 months and after testing for diseases as per the approved protocol. Bull calves and their Dams should be free from TB, JD and Brucellosis.

· All the bull calves should have a confirmed parentage confirmed using DNA markers.

· Bull calves should be non-carriers for genetic disorders and chromosomal aberrations.

5.
Minimum Standards to be achieved:

The minimum standards to be achieved for any progeny testing programme include:

1. 
The number of bulls put to test annually should not be less than 20 per genetic group and should be raised to at least 40 per genetic group over a period of 5 years.

2. 
At least 3000 doses per bull put to test should be stored till the progeny test results of bulls are available.

3. 
The number of daughters born per bull should not be less than 200 and should be spread over minimum 5 villages.

4. 
Complete first lactation records of minimum 30 daughters per bull spread over a minimum of 5 villages should be available for estimation of breeding values of bulls put to test.

5. 
At least 80% of the daughters that are tested for DNA based parentage tests should have correct parentage as recorded.

6. 
For the bulls that are used for the nominated mating programme for production of bulls, the reliability of breeding value should not be less than 75%.

7. 
Top 10% of bulls based on breeding value and top 10% of recorded female animals only should be used for production of bull calves.

8. 
All bull calves selected through nominated mating should have confirmed parentage through DNA testing.

9. Both bull calves that are procured and their dams should be free from TB, JD, Brucellosis, and any physical deformities.

10. The minimum number of bulls produced through nominated mating per year after first two year of operation should not be less than 50.

11. Achieve 80 % of all physical targets and qualify in annual evaluation by an independent expert panel appointed by Government of India.

12. Physical Parameters: The minimum targets to be achieved in a progeny testing and bull production programme with 40 bulls put to test every year, are summarized at Annexure-III.
Cost estimates for progeny testing programme:

The total cost of putting 50 bulls under test covering about 100 villages by 10th year beginning with 10 bulls in about 50 villages in first year of first 10 years is estimated to be about Rs 8.00 crores. The cost could vary with the number of bulls put under test and number of villages required to complete test AI (2000 AI per bull per year. The detailed cost estimate is given at Annexure-IV.

Annexure-I

ORGANIZATIONAL INFRASTRUCTURE: PROJECT MISSION

[image: image2]
Annexure-III

Minimum targets to be achieved in a progeny testing and bull production programme with 40 bulls put to test every year

Minimum Targets for Cattle:

	Particulars/Year
	1  


	2
	3
	4
	5
	6
	7
	8
	9
	10

	Minimum number of

bulls to be put under test
	20
	25
	30
	35
	40
	40
	40
	40
	40
	40

	Test doses to be

distributed per bull
	2000
	2000
	2000
	2000
	2000
	2000
	2000
	2000
	2000
	2000

	Doses to be stored per

bull
	3000
	3000
	3000
	3000
	3000
	3000
	3000
	3000
	3000
	3000

	Avg. No. of daughters

Registered per bull
	
	216
	216
	216
	216
	216
	216
	216
	216
	216

	Avg. No. of daughters recorded per bull
	0
	0
	0
	0
	76
	76
	76
	76
	76
	76

	Number of bull calves procured through nominated mating
	0
	26
	48
	71
	94
	140
	140
	149
	162
	176


Minimum Targets for Buffalo

	Particulars/Year
	1  


	2
	3
	4
	5
	6
	7
	8
	9
	10

	Minimum number of

bulls to be put under test
	20
	25
	30
	35
	40
	40
	40
	40
	40
	40

	Test doses to be

distributed per bull
	2000
	2000
	2000
	2000
	2000
	2000
	2000
	2000
	2000
	2000

	Doses to be stored per bullbull
	3000
	3000
	3000
	3000
	3000
	3000
	3000
	3000
	3000
	3000

	Avg. No. of daughters

Registered per bull
	0
	189
	189
	189
	189
	189
	189
	189
	189
	189

	Avg. No. of daughters recorded per bull
	0
	0
	0
	0
	0
	66
	66
	66
	66
	66

	Number of bull calves procured through nominated mating
	0
	26
	48
	71
	94
	117
	109
	108
	112
	121


Annexure-II

Cost parameters for field performance recording:

	Particular
	Parameter

	Recording cost
	50 villages 

	
	10 animals per village

	
	500 animals brought under recording

	
	Rs 15 per record/ 20 records per animal

Rs 300 per animal

	Recording kit
	2 kit per village

	
	Rs 250 per kit (includes spring balance and 2 bucket)

	Ear tags
	1000 laser printed ear tags Rs10/- per tag

	Applicators
	1 applicator per village

	
	Rs 700/-/ applicator

	Breeding cost
	Rs 100/- per animal

	Data processing
	Rs 2/- per record

	Printing of identification cards
	Rs 20/ per card/ animal with 305 replacement per annum

	Incentive to farmers
	Rs1000/- per animal

	Salaries
	Salary supervisor Rs10000/- PM, In charge 25000 PM,  

	Misc
	10% of the total cost.


20/40 CB/Buffalo bulls


put to & long storage of semen  





Test AI 


 2000 per bull





265 Daughters born


per bull





75 daughter milk recorded per bull





Elite cows and buffaloes identified





Daughter follow- up





Parentage testing of Daughters and registration





Nominated mating and bull calf production











Distributed to other semen stations











Semen/bull station





Recorded Population





Selection of bull calves





Ranking of bulls





10% proven bulls





Procurement & Rearing of male calves





Bulls used for semen production




















Supervisor


Monitoring of milk recorder & supervison of milk recorder





Farmer








Milk Recorder


Milk recording





Project Head for PTP


i) Preparation of schedule for distribution of semen stars in PT areas


ii) Entrusting job of milk recording to private AI workers


iii) Appointment of supervisors on contract basis








ICAR INST/State Agriculture/Vety UNIV


1.Research inputs


2. Human resource development








Dairy Cooperatives/ NGOs/Private


1.Semen production/ performance and monitoring of cluster AI centers/AI centre


 











DAH


1.Performance and monitoring of AI centres


2. Supervision and monitoring of pvt AI workers


4.Extension and mass campaign


5. Training of AI workers/pvt AI workers


6. Field survey











STATE IMPLEMENTING AGENCY


procurement of male calves for PT


rearing of male calves


semen production & distribution


distribution of liquid nitrogen
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