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Bull semen harvesting:
a new area of economic interest for dairy farmers

Amarjeet Bisla1,  Vinay Yadav2, N Srivastava3 and S K Ghosh4

Indian Veterinary Research Institute, Bareilly (Uttar Pradesh) 243 122

India has been the leading milk producer in the world with lowest cost per litre of milk produced.
Despite this remarkable achievement, disposal of males at the farmers’ hand in the changing
agricultural farming system has turned troublesome. Many a times male calves, even from a
proven pedigree is disposed off without exploiting its revenue generation potential by way of semen
production as a future breeding bull. The prospect of male calves from high milk yielders as a
source of additional revenue for dairy farmers is focused here. The possibility of additional income
generation shall help in eliciting renewed interest in livestock owners towards rearing male calves
with care.
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INDIA has recorded a very
impressive growth in total milk

production (from 17 million in 1951-
52 to 163.7 million tonnes in 2016-
17). With the increasing emphasis on
milk production from cattle and
buffaloes coupled with greater
reliance of agriculture on
mechanization, males born have lost
their utility to the farmers’ plan of
things. At earlier times, livestock
owners reared bull calves for
agriculture and drought purposes or
for breeding purposes in villages.

However, these practices have
changed leading to male calves loose
as unused animals soon after
weaning. Thus male calf rearing has
become a very rare sight and is
uncommon now-a-days. The practice
of letting-loose uncared males are
creating havoc on standing crops, are
a source of communicable diseases
and a major cause of road accidents
besides to unwanted breeding of
estrus females. A few among these
scrub bulls (males of high genetic
merit) can be rescued and used for

semen harvesting, becoming one of
the potential sources of income for
the dairy farmers.

Semen harvesting involves the
technique of collection, analysis,
processing and storage of semen from
the bulls of high genetic potential for
the future use. The stored semen is
used by means of the technique of
artificial insemination (AI) to
inseminate the females in oestrus.
Semen is collected by artificial vagina
method or electro-ejaculaor method
from the bull and then examined for

A crossbred semen donor maintained at Germ Plasm Centre, Indian
Veterinary Research Institute, Bareilly, Uttar Pradesh.

Practice of Semen collection by artificial vagina (AV)
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its quality. After examination of the
semen, it is scientifically diluted,
packed (normally in straw) and
stored at -196º C temperature in the
liquid nitrogen (N). This stored
semen can be used for artificial
insemination for indefinite period of
time. At this point a farmer must
remember that semen harvesting is
not that simple as it appears.
However, the efforts required are
worth the gain in the form of
additional revenue generation.
Harvesting of quality semen involves
selection of a pedigree male calf,
rearing to adulthood, disease testing,
vaccination, training for semen
donation, semen collection, quality
check, extension of semen and
marketing to generate revenue.
Keeping records of all the above
activities is always a fruitful exercise.
These aspects of quality semen
production from a bull of high
genetic merit are discussed here.

Selection of a pedigree male
Selection of a future semen donor

at the farmers barn depends on
production potential of its mother
(dam’s yield), fat percentage, and
milk yield of siblings or others in that
line of lineage (e.g. milk yield of
dams/sires mother). A farmer must
keep all such records at hand not only
to make a meaningful selection of
future semen donator but also to
satisfy the clients and regulatory
agencies as and when needs arise.

A list of production potential of
some of the breeds as a guidance is
given in Table 1.

Besides verification of yield

Table 2. Management pointer for rearing a prospective semen donator at different ages

Age Management schedule

Day 0 • Selection of male calf on the basis of pedigree record
(day of birth) • Examination of calf for atresia ani

• Examination of hooves and limbs for any abnormality
• Checking for any anatomical and skeletal abnormalities
• Cutting of umbilical cord and applying tincture of iodine

6 months • Male calves are brought to semen collection center from dairy herd
• Calves to be kept in quarantine for a minimum of 60 days
• Ascertaining the proper growth of the calf proportionate to age
• Ruling out any physical abnormalities, and skeletal abnormality

12 months • Application of copper nose ring of about 6 cm dia
• Replace bull nose ring of bigger dia (10 cm) at 24 months

12-15 months • Karyotyping to check for chromosomal abnormalities
• Screening for diseases like TB, JD, IBR, BVD, Trichomoniasis,

Campylobacteriosis and for hereditary diseases like BLAD, DUMPS
• Citrullinemia and Factor XI deficiency syndrome
• Examination for any hooves and limbs abnormalities
• Vaccination for the diseases like HS, FMD, BQ, Theleriosis (for cross

bred) and Anthrax
18 months • Training of bull for semen collection

• Libido testing of bull
18-24 months • Examination of temperament of bull and libido testing

• Age of starting the semen collection in crossbred bulls
• Examination of genitalia of bull

24-30 months • Age of starting the semen collection in indigenous breeds of bulls

TB, Tuberculosis; JD, Johne’s Disease; IBR, Infectious bovine rhinotracheitis; BVD, Bovine
viral diarrhea;HS, Hemorrhagic septicemia; FMD, Foot and mouth disease; BQ, Black
quarter; BLAD, Bovine Leucocyte Adhesion Deficiency; DUMPS, Deficiency of

growth records of the male calves
should also be checked and a record
should be maintained. A general
management practice for rearing of a
prospective semen donator is
discussed in Table 2.

Feeding schedule of a breeding bull
Feeding is an important part of

bull management covering almost
70% of the total management cost.
Following points should be taken
into account while feeding the
breeding bull.

Feeding of growing bull: This
includes ration of young growing

records of dams and siblings of the
male calf selected, farmer must make
a thorough investigation into physical
health especially for any anatomical
abnormalities. If needed, service of a
qualified veterinarian may be called.
Standard management practices for
neonates should strictly be adhered.
These include feeding of colostrum,
naval cord tie up and antiseptic
application, checking of atresia ani,
disbudding, deworming at calf hood,
weaning at appropriate age and
feeding management for
recommended growth at young age.
Regular deworming practices and

Table 3. Daily ration requirements of bull and cost of feed on the basis of current market
price

Body Calf Dry Concentrate Hay Green Mineral Total feeding
wt. starter fodder (kg) (kg) fodder* mixture cost per day
(kg) (kg) (kg) (kg)  (g) (`)

100 2 - - 0.5 6-8 50 65
200 - - 2 0.5 15 50 80
300 - 1-2 2 1 Ad lib. 70 100
400 - 2-2.5 2.5 2-4 Ad lib. 100 135
500 - 3 2.5 2-4 Ad lib. 100 140
600 - 3 2.5 2-4 Ad lib. 100 140
700 - 3 2 2-4 Ad lib. 100 130

Source: Ranjhan, S.K. (1980). Animal Nutrition and Feeding Practices in India, 2nd Ed., p
196-212
*If green fodder is not available in ad lib. quantity, concentrate ration can be increased
accordingly to meet the requirements.

Table 1. A Standards and specifications of
the bulls to be selected for semen
collection

Breeds of Dam’s lactation yield (kgs)

bulls First Best Fat %

Sahiwal 2,400 3,000 4.0
Hariana 1,600 2,000 4.0
Tharparkar 2,000 2,500 4.0
Holstein Friesian 4,500 5,600 3.5
Murrah 2,400 3,000 7.0
Nili Ravi 2,400 3,000 7.0
Crossbred 3,200 5,000 3.5
(Vrindavani)

Source: Compendium of minimum
standards of protocol and standard
operating procedures for bovine breeding,
DAHDF, MoA and FE, GOI, 2014.
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Table 4. Vaccination schedule for a breeding bull

Diseases Type of Dose and Vaccination
vaccine route schedule

Foot-and-Mouth Oil adjuvant 2 ml I/M Primary vaccination at age
Disease inactivated tissue 4 months Revaccination
culture vaccine every 6 months

Hemorrhagic Alum precipitated 5 ml S/C Primary vaccination at 6
septicemia Aluminum hydroxide 2 ml S/C months of age before

gel adsorbed onset of rainy  season.
Revaccination every 6
months

Black quarter Alum precipitated 5 ml S/C Primary vaccination at 6
months of age before onset
of rainy season
Annual revaccination.

Bovine tropical Live attenuated 3 ml S/C Primary vaccination at 2
Theileriosis schizonts in months of age
(for crossbred bulls lymphoblast cell Revaccination every 3
only) culture years

Table 5. Cost of rearing of a male calf up
to breeding age (Fixedcost)

Particulars Parameters

Purchase cost of ` 10,000 per calf
6 months old calf (at prescribed weight

gain)
Feeding cost ` 80 calf/day
Labour cost ` 10 calf/day
Veterinary care ` 1000 calf/year
Miscellaneous cost ` 10 calf/day
Housing cost ` 5,000/animal
Total cost ` 70,400/animal
Total fixed cost/
animal/ year ` 14,080
(Charged at semen donating age)

Source: Compendium of minimum
standards of protocol and standard
operating procedures for bovine breeding,
DAHDF, MoA and FK, GOI, 2014

bull. That must contain 12 to 15%
DCP and 70% TDN, legumes should
be given @ 1 kg/100 kg body
weight, concentrates should be given
1.5 to 2.0 kg total per day, sufficient
green fodder should be provided to
meet demand of vitamin A, mineral
mixture should be added in the feed
and fresh water should be available
every time in the bull shed.

Feeding of adult bull: Bull used for
semen collection should be neither fat
nor thin, ration containing sufficient
protein (10-12% DCP), 70% TDN,
minerals and vitamins should be
given, bull should not be pastured
due to difficulty in controlling them,
dry matter may be given @ 2 kg/100
kg body weight.

Average current market price of feed
commodities
1. Wheat straw: ` 4.5-50/kg
2. Green fodder: ` 1.5-2.0/kg
3. Hay: ` 5 per kg
4. Calf starter: ` 20/kg
5. Concentrate feed: ` 20/kg
6. Mineral mixture: ` 100/kg

Vaccination schedule of a breeding bull
Vaccination is important for

prevention of livestock diseases. The
common diseases that the breeding
bull has to be vaccinated include;
FMD, HS, BQ, Theleriosis (for
crossbred Bulls).

Economics of rearing of a breeding bull
The economics of rearing a

breeding bull is calculated in two
stages is as follows:
1. Cost of rearing of a male calf upto

breeding age
2. Cost of rearing of an adult bull

Economics of semen harvesting

Semen collection
Semen can be collected from the

bull using artificial vagina (AV) or
electro-ejaculator method. Former
method is always more preferred for
it simulates natural mating like
conditions at semen collection
resulting in improved semen quality.

Semen should be collected
minimum two times in a week and
two ejaculateson the day of collection
for taking at least 90 collections and
180 ejaculates annually from each
adult bull. However, the maximum
number of collections per bull would
depend on the individual capacity of
the bull.

Semen evaluation and processing
Immediately after semen collection

in graduated tube, volume, colour
and consistency is recorded. It is
followed by checking of mass activity
of neat semen using a pre-warmed
slide. Thereafter, ejaculate is diluted
with isothermic extender (34º to
35ºC, 1:1 ratio), examined for
individual progressive motility (IPM)
of the spermatozoa and kept in a
water bath at 34º to 35°C.

After calculating the quantity of
extender to be added to the ejaculate
so as to make final dilution contains
80 million motile sperm per mL (for
French straws of 0.25 mL). However,
a farmer can pre-decide the mode of
sale of semen sample i.e. either in
fresh form based on number of IPM
spermatozoa/ mL or prospective
production of frozen semen doses.
The semen samples from pedigreed
bulls are in high demand by semen
stations. The trained personnel from
semen station can assist during semen
collection and quality evaluation of
semen samples. After ascertaining
they can make payments to the
farmers on the spot depending on the
number of frozen semen to be
produced from a particular ejaculate
(economics given below). Alternately,
fresh semen can be used for
inseminating estrous females after
diluting with the extender. In the
latter case, diluted semen is fit for use
only for 3-5 days’ post-collection.
Bulls of various breeds of cattle and
buffalo produce different ejaculate
volume having varied concentration
of speratozoa.

Calculation of production of semen
doses

A farmer can calculate total
number of semen doses to be
produced from each ejaculate in a
following manner:

Murrah bull: ejaculate volume (V)

Table 6. Cost of rearing of an adult bull
(Recurring cost)

Particulars Parameters

Feeding cost ` 130 bull/day

Labour cost ` 15 bull/day
Veterinary care ` 1500 bull/year

Miscellaneous ` 10 bull/day cost

Total cost/ ` 58,075
animal/year
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Karamvir sells single FSS for
` 300 and earns money.

• Similarly, another buffalo bull
named Sultan, owned by Shri
Naresh Beniwal in Kaithal district,
Haryana is also a big revenue
generator for his master. Sultan
donates on an average of 5-6 mL
of semen per ejaculate. This is
quality ensured, cryopreserved and

4 ml with 1,000 million (C) sperm/
ml (Table 7).

Individual progressive motility
(IPM) = 70%

No. of sperm/ frozen semen straw
(FSS) = 20 million at dilution or 80
million/ ml

Therefore,
Volume of semen ×

concentration of semen
× IPM %

Number of doses = ———————————
20 × 100

4 × 1000 × 70
= ——————————

20 × 100
= ~ 140 doses per ejaculate

No of doses/year = 180 ejaculater × 140
doses

= 250,200 doses of 0.25 ml each

A farmer can contact with the
semen collection stations at the
prevalent rate (refer Table 7 cost of
FSS at Indian Veterinary Research
Institute, Izatnagar, Central Institute
for Research on Cattle, Meerut, and
Central Institute for Research on
Buffalo excluding the laboratory
charges (cost of semen processing for
cryopreservation) and receive the due
amount on the designated date.

Considering that a semen station
incurs ` 10/ FSS as a cost of semen
processing expenses for a FSS which
he ultimately sells @ of ` 20/ FSS, a
farmer can still make a Gross income
of about ̀  10/ FSS. At this rate, he can
generate a total of about 25200 × 10
= 2,52,000/ year from a single bull.
(a) Since an adult bull can be used for

up to 5 years for semen harvesting
purposes, fixed cost is distributed
equally for five years. This
amounts to ` 14, 080 (Table 5).

(b) The running expenses per bull
each year = ` 58, 075

(c) Total expenses for bull rearing
(A+B) = ` 72,155

(d) Earning form sale of semen
(Excluding laboratory expenses) =
` 2,52,000/

Table 7. Average volume of semen per ejaculate and concentration of spermatozoa in the
semen of different breeds of cattle and buffalo

Breeds Volume (ml) Concentration of spermatozoa (millions/mL)

Murrah bull 1.5-5.0 1000 (320-2200)
Nili Ravi bull 1.5-6.0 1400 (500-3000)
Sahiwal 4.3 (3.0-7.0) 1200-1500
Tharparkar 3.5 1200
Hariana 3.1-4.3 1100-1400
Crossbred (Vrindavani) 3.0-8.0 1000 (800-1200)

Source: Animal Andrology: theories and applications (2014).

Table 8. Rate of semen straws of different breeds at some ICAR institutes (`/straw)

Breeds IVRI, Izatnagar CIRC, Meerut CIRB, Hisar

Sahiwal/ Tharparkar 15 20 -
Murrah 20 - 25 - 200
Vrindavani (Crossbred) 20 - -
Frieswal - 12 -
Frieswal test bull - 15 -
Frieswal rank bull - 100 -

` 25 per semen straw for progeny tested bull with positive superiority and dam yield
>3000 kg and ` 200 per semen straw for progeny tested top ranked bulls of a set.

Table 9. Economics of rearing of two bulls for their entire productive life span (`)

Particulars 1st year* 2nd year* 3rd year* 4th year* 5th year*

Fixed cost per year (A) 28,160 28,160 28,160 28,160 28,160
Recurring cost (B) 116,150 116,150 116,150 116,150 116,150
Total cost (CŒ A+B) 144,310 144,310 144,310 144,310 144,310
Gross income (D) 504,000 504,000 504,000 504,000 504,000
Net income per year 359,690 359,690 359,690 359,690 359,690
(EŒ D-C)
Net income per month (E/12) 29,975 29,975 29,975 29,975 29,975

#calculated on the basis of above calculations
*corresponding years of semen collection after attaining the breeding age

(e) Net profit per year (D-C) =
` 1,79,845*/

(f) Net income per month =
` 14,988*/

*The Net income calculated here
is @ minimum semen production
parameters and at a low cost of sale
of FSS. Depending upon the
pedigree of the bull/ demand
generation of Net income may
increase greatly.

Income generation from the sale of
semen

Though trend of revenue
generation from the sale of semen of
a bull has not gathered much
momentum, a few select farmers are
reaping the benefit at a very high
level. Some examples are:
• Sale of semen from a bull named

Yuvraj, owned by Shri Karamvir
in the Sunarion village in
Kurukshetra district, Haryana.
This bull gives average 4-6 mL
semen per ejaculate and which is
then diluted scientifically to
produce 300 to 400 FSS. Shri

sold @ ` 250/FSS.
Above two examples shed ample

light on importance of semen
harvesting for revenue generation.

SUMMARY

This article highlighted the
importance of bull semen harvesting
as a new area of economic interest for
the farmers. Farmers can earn
handsome money by the way of
semen harvesting on the minimum
cost of the rearing of a bull. On a
conservative estimate, a farmer can
earn around ` 1 lakh on a year basis
from a single bull through semen
harvesting.

1M.V.Sc Scholar, Division of Animal
Reproduction, 2M. V. Sc Scholar, Department
of Veterinary Gynaecology and Obstetrics,
LUVAS, Hisar, (Haryana), 3Senior Scientist,
Germplasm Centre, Division of Animal
Reproduction, (Uttar Pradesh), 4Principal
Scientist, Germplasm Centre, Division of
Animal Reproduction, ICAR-IVRI, Bareilly,
(U.P.). Corresponding author:
amarjeetbislav@gmail.com.
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