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Preface

The International Committee for Animal Recording welcomed the
participants of this Buffalo Workshop and acknowledged the Food and
Agriculture Organization of the United Nations (FAO), in particular,
Dr J. Maki-Hokkonen of the Animal Production and Health Division
(AGA), for their support.

Animal recording, especially buffalo recording, is still unknown in many
developing countries. Bearing in mind that animal recording represents
the base of development of livestock production at national and farm levels,
the aim of this Workshop was to promote buffalo milk recording systems
by considering the already existing experiences of buffalo recording
activities and by giving the opportunity to the invited experts to freely
discuss the constraints, requirements and benefits of implementing
standardised milk recording systems for buffalo.

Experts from fifteen countries prepared case studies describing the
experience of animal recording in their country. These case studies served
as a basis for the discussion held during the two day Workshop.

ICAR has 56 member organizations in 47 countries and around
400 participants from 56 countries attended the 32" ICAR Session and
INTERBULL Meeting.

In developing long-term strategies for promoting and standardising animal
recording systems, ICAR follows the global strategy for the improvement
of livestock production and quality.

I have been working on the Kerala Livestock Development Project in India,
therefore, | am aware of the situation in developing countries. | believe
that ICAR should provide guidelines for animal recording in low input
production environments.

Buffalo is the largest livestock population in many developing countries
and ICAR is concerned with the opportunity of establishing guidelines
and recommendations for recording that can be universally applicable
ensuring a satisfactory degree of uniformity and flexibility in the choice of
the methods.

ICAR Technical Series - No 4




| Preface |

| am pleased that several non-member countries participated in this ICAR
Session thus allowing the animal production experts to have the
opportunity to verify ICAR purposes and actions. ICAR shall always be
available to all countries to help, advise and to learn from them.

Nsenond

Dr Joseph Crettenand
President of ICAR

Workshop on Breeding and Management
Strategies of Buffalo




Foreword

J. Méaki-Hokkonen

FAO-AGA
Viale delle Terme di Caracalla, 000151 Rome, Italy

This is the first Workshop on buffalo recording that has been organized at
an international level; the preparation has taken years of work and has
required the inputs of animal production experts from many countries.

Several FAO offices have contributed to giving financial support to this
Workshop: the Animal Production Division at FAO Headquarters, as well
as the Regional Offices for Europe, the Near East and Asia, because FAO
considers buffalo as a very important component in developing countries.
Cattle numbers are stagnant, buffaloes are rising, both in number and
production.

Objectives of the Workshop were to:

* promote buffalo recording in developing countries and to make possible
comparison of animal productivity across countries;

» enforce international collaboration (network) for the development of
buffalo production;

* increase awareness of the value of appropriate recording systems for
the management of buffalo genetic resources;

* promote the use of records to assess the merit of animals, improve
farm management systems and increase profitability of farming.

Cooperation between FAO and ICAR is active and continuous; in 1997 a
Joint FAO-ICAR Workshop on “Animal Recording for Smallholders in
Developing Countries” was held in Anand (India), ICAR’s efforts to
expand its activities to developing countries were appreciated.

ICAR has established an ad hoc Task Force for developing countries and
this Workshop shows the common platform that we have to promote milk
recording in buffalo. We look forward to the ICAR guidelines and standards
to be applied in FAO Member Nations.

By allowing everybody to discuss their positive and negative experiences
in verifying constraints and benefits of establishing buffalo recording
systems, FAO expects active participation in this Workshop. FAO hopes
that the Workshop discussions will produce a set of guidelines and
recommendations for the initiation and successful maintenance of
recording systems for buffalo.

ICAR Technical Series - No 4




Workshop on Breeding and Managemen
Strategies of Buffalo




Part 1. Case studies

ICAR Technical Series - No 4







Buffalo recording systems in India
Kamlesh R. Trivedi

National Dairy Development Board
Anand, Gujarat, India 388 001

Buffalo recording has been carried out under the programme referred to
as “ Dairy Herd Improvement Programme Actions (DIPA)” in six districts
in the State of Gujarat. The first DIPA programme was started in 1987 by
the Mehsana District Cooperative Milk Producers’ Union in the Mehsana
district for selective breeding of Mehsana buffaloes. Later, in 1989 the Kheda
District Cooperative Milk Producers’ Union initiated a DIPA programme
in the Kheda district for upgrading of local non-descript buffaloes with
Murrah bulls. In 1992 another four cooperative unions namely the
Sabarkantha District Cooperative Milk Producers’ Union, Baroda District
Cooperative Union, Panchmahals District Cooperative Unions and Surat
Cooperative Milk Producers’ Union in collaboration with the Sabarmati
Ashram Gaushala (SAG) initiated a similar programme for upgrading the
local non-descript buffaloes with Murrah buffalo bulls in their districts.
These district milk cooperative institutions are farmer-owned organizations
collecting, processing and marketing milk of their member producers. In
1998-99 these six cooperative unions collected and processed an average
3.2 million litres of milk a day. These organizations also provide technical
input services like artificial insemination, cattle feed, fodder seeds and
veterinary health care to their member producers. The DIPA programmes
have been integrated with other services provided by the unions for
enhancing milk production.

Dairying is an important source of income for the majority of farmers in
these six districts. More than 70 percent of the households have cows and
buffaloes. Livestock holdings are very small. Usually farmers have one to
five animals.

Milk production takes place in many households each contributing a small
quantity. Together, however, they produce a very large quantity of milk.
Farmers live near to each other and keep buffaloes with them. As farmers
live in conglomerations, they learn from each other and often follow
common management practices. Livestock are managed by family labour

Brief
description of
buffalo
recording
systems
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| Buffalo recording in India |

and fed largely on crop residues and supplemented with green fodder
and concentrate. The farmers of the six districts could be put into low to
medium input production systems.

Number of herds These districts have proportionally more buffaloes than cows. The ratio of

and buffaloes buffaloes to cows is 7:3. The total production of buffalo milk to cow milk is
involved in 4:1. Some 218 villages have been involved in buffalo recording systems
recording and about 3.5 percent of buffaloes have been covered under the DIPA

programme (See Table 1 for district wise details).

Table 1. Number of buffaloes, milk production, Al coverage and DCSs under DIPA in six

districts.
Particulars Mehsana Kheda Sabar Baroda Panch Surat
No. of villages 1093 970 1395 1651 1908 1185
No. of
households
in ‘000 550 643 325 567 463 629
Breedable
females in ‘000:
* Buffaloes 362 413 261 202 231 140
« Cows 113 102 112 111 177 98
Predominant ND ND ND
buffalo breed Mehsana
Other Surati  Mehsana ND ND Surati
Milk production in
000 tons/year
e Buffalo 437 374 213 157 141 115
+ Cow 125 137 81 65 61 56
Total DCSs 984 985 1 556 884 1107 917
DCSs under Al 435 863 313 420 550 448
DCSs under
DIPA 33 50 30 35 30 40
Percent recorded
buffalo
population 4 6 3 2.5 2 3

DCS: Dairy Cooperative Society; ND: Non-descript buffaloes

Workshop on Breeding and Manageme
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The recording systems were initiated with the purpose of genetic
improvement of buffaloes through a well-planned, field-based
progeny-testing programme. When the DIPA programme was initiated in
any village, all breedable buffaloes were either eartagged altogether and
registered under the programme or they were eartagged as and when they
came for insemination. All events of artificial insemination (Al), pregnancy
diagnosis (PD) and calving of dams were recorded. In the initial years of
the programme, some dams after their calving were milk recorded once a
month, morning and evening. This was done in order to know the
production levels of foundation stock. However, all female calves born
were included in the programme and closely followed from birth to their
complete first lactation. Each female calf born under the programme was
eartagged in the first 15 days and followed-up for growth by measuring
length and heart girth every month. When the daughters born under the
programme came into heat, they were inseminated and all events of
artificial insemination, pregnancy diagnosis and calving were recorded.
All daughters in first lactation were milk-recorded morning and evening
once a month throughout their lactation. A sample of milk was collected
at every recording in a sample bottle and tested for fat percentage at the
dairy cooperative society in the village. Males born under the programme
were not recorded for any characteristics except those young sires produced
by nominated mating using top proven sires and top recorded daughters
to be programme tested. The semen stations directly monitored the growth
of young sires with the help of cooperative unions.

The recording systems were initiated with the main purpose of achieving
genetic improvement in milk and fat production in buffalo populations.
However, as the programme was implemented, it was soon realised that
unless farmers actively participated in the programme, the desired results
would not be achieved and that the farmers would not participate in the
programme unless they had some benefits. To ensure active participation
of farmers, some specific programmes were initiated for improving
management, nutrition and health care of their animals. Each female calf
born under the programme was given five bags of cattle feed (about
350 kgs) in kind over a period of one and a half years. The service of
de-worming of calves was given free-of-charge. Special attention was given
to the health of all female calves. The information system was also suitably
modified to provide information that is relevant to farmers for improving
management of their animals. The main purposes of the programme today
are: (i) to achieve higher genetic gain in buffalo population; (ii) to exploit
genetic potential of buffaloes by improving management, nutrition and
health of buffaloes; and (iii) to provide relevant information to farmers to
help them in management of their buffaloes.

Categories of
animals included
in recording

Purpose of
recording systems

ICAR Technical Series - No 4




Type of
identification

Traits measured
and frequency

Data analysis

| Buffalo recording in India |

Buffaloes have been registered under the programme by applying a plastic
eartag having an eight digit laser printed number. The last digit of each
number is the check digit derived from the first seven digit serial number.

All events of artificial insemination, pregnancy diagnosis and calving are
recorded on aroutine basis. Recording of these events provides information
on age at first calving, number of inseminations per conception, conception
percentage on first service basis, service period, dry period and inter calving
period.

All female calves born are followed up for growth by measuring heart
girth and length on a monthly basis to provide estimates of body weights
and growth rates.

All daughters after their calving are milk-recorded once a month morning
and evening throughout their lactation. At every milk recording, quantity
of milk produced in litres is recorded and a sample is taken to measure fat
percentage in milk. Thus, quantities of milk and fat percentage are the two
other traits recorded on a monthly basis. At the end of lactation, the date
of drying off is recorded. This provides the information on lactation length,
dry period and inter calving period.

Pedigree records have been maintained for all daughters born under the
programme.

For each bull being test programmed, data on semen concentration, initial
motility, post thaw motility and the number of doses produced are
maintained ejaculation wise throughout the period they remain at the
station. All bulls are examined for chromosomal abnormalities and tested
for all known genetic diseases through DNA typing.

At each participating union, the required computing facilities have been
created. Inseminators record events of artificial insemination, pregnancy
diagnosis and calving. Milk recorders record milk production and fat tests.
Supervisors record heart girth and lengths. They record all data in formats
and send them to the computing centre of the Union. At the Union’s
computing centre, the data are entered and processed using the MIS-DIPA
software. The software creates village, animal and bull files. These files
are then transferred to the computing centre of the National Dairy
Development Board (NDDB). At NDDB a central database has been created
collecting data from all unions. NDDB estimate breeding values and pass
that information back to the participating unions.

Workshop on Breeding and Manageme
Strategies of Buffalo
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NDDB has developed an in-house software for monitoring of all activities
of the DIPA programme covering maintenance of bulls, production,
processing and supply of semen doses, recording events of Al, PD and
calving, measurement of heart girth and length and supply of cattle feed,
recording of milk production and fat tests, etc. The data collected in
different formats are processed at semen stations and union computing
centres. Many performance reports are produced by the system. Since
farmers have one or two animals, supplying information to farmers on
performance of their animals is perhaps not very relevant, however, when
information is produced for all animals within a village on key parameters
then farmers obtain very useful information, as they then can compare
their performance with other farmers and adopt good practices followed
by better performing farmers within the village. Hence, the system
produces performance reports village wise and within village for all
animals together and not for each individual participating farmer.
Whenever the supervisor visits his assigned village during his monthly
visit, he carries with him the village wise performance report and the action
listand discusses the reports with the inseminator and farmers and advises
them on feeding and management of their animals. The system maintains
animal wise information on age at calving, service period, number of
inseminations per conception, lactation length, gestation period, dry
period, inter-calving period, total milk yield, total milk days, 305 day milk
yield, fat yield, etc. The estimation breeding values of bulls and all animals
has been done centrally by NDDB.

The participating dairy cooperative unions implement the DIPA
programmes under the technical guidance of NDDB. There is no
involvement of the State or the Central Government in the programme.
Each DIPA programme was initiated with the financial support of NDDB.
NDDB met all the cost of implementation of the programme for the first
five years. After five years of implementation of the programme, a separate
corpus fund for each of the three DIPA programmes was created with the
contribution from respective unions and the NDDB. Each programme at
present meets its costs from the interest earned from the long-term
investment of the corpus fund and does not depend on any external agency
for funding. If the cost of implementation of the programme in any
particular year is more than the interest earned, the respective unions meet
the additional costs. The fact that the Mehsana Union has been running
the DIPA programme now for almost 12 years, the Kheda Union for ten
years and the other four unions for six years, it indicates that the
programme has been well accepted by the farmers and it will be run by
farmers themselves for many years to come.

Farmers do not pay for recording. The cost of implementing the DIPA
programme has been met through the interest earned from the investment
of the corpus fund.

ICAR Technical Series - No 4
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The core breeding strategy adopted for the genetic improvement of
buffaloes in all six districts is progeny testing of buffalo bulls involving
farmers in selected villages. In the Mehsana districts a straight breeding
strategy has been adopted to improve the Mehsana buffaloes of the district.
In the Kheda district, a strategy of cross-breeding of local non-descript
buffaloes with the Murrah breed has been implemented. Here the plan is
to use Murrah bulls obtained from the Murrah breeding tract in Punjab
and Haryana for two generations and then follow the strategy of
straight-breeding in the resulting upgraded buffalo population as in the
case of the Mehsana district. Asimilar breeding strategy has been planned
in the third programme jointly implemented by the Sabarkantha, Baroda,
Panchmahala and Surat milk unions and the SAG.

The core design adopted in all three programmes is depicted in figure I. A
set of 10-20 bulls has been tested every year in each of three programmes.
About 30-50 villages, each village having 200-300 breedable buffaloes, have
been selected for the programme in each district. This means, about 6 000 to
10 000 breedable buffaloes in each district or 2 to 5 percent of the total
breedable buffaloes of the districts have been selected for the programme.
This population is referred to as recorded population of the DIPA
programme. At present 40 percent of villages in the six districts have
facilities for artificial insemination. This means about 0.65 million buffaloes
constitute the target population that is intended to be improved through
the DIPA programmes. The cooperative unions have planned to increase
their Al service to about 75 percent of the villages in the next five years.
The base population will therefore increase to some one million buffaloes
in another five years.

Some 2 000 semen doses per bull are distributed in DIPA villages in a way
that the number of daughters born to all bulls tested in each village across
all DIPA villages would more or less be equal. To achieve this, a bull wise
semen distribution schedule is prepared. Semen doses of all bulls tested
are distributed every month. Every month each DIPA village receives
semen doses from only one bull. Semen doses of different bulls are used in
each DIPA village every month and it is ensured that within a year
maximum, bulls tested are used in each DIPA village and across all DIPA
villages. This ensures production of daughters of bulls tested in most
villages and in all months. Apart from test doses, a minimum of 5 000 doses
per bull are stored till progeny test results of bulls tested are available. The
stored doses of some top bulls are later used for nominated service to
produce the next generation of bulls.

Our experiences indicate that through the distribution of 2 000 semen doses
in recorded population about 250 daughters per bull are produced. Many
daughters born in the programme, however, are sold by the time they are

Workshop on Breeding and Manageme
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in first lactation. About 3 percent of daughters are lost through mortality.
Only 50-80 completing first lactation records of daughters per bull finally
becomes available for estimating breeding values of bulls.

Presently a sire model using the BLUP procedure is being used to estimate
breeding values of bulls.

Recorded Population
(3 to 5 percent of the total population)

Set of 10-20 bulls
Put to test every year;
5 000 doses per bull

Test Al: Daughters\boyn

stored.
: v
[ Daughter records}
Ranking of bull 60-100 per bull
i l Nominated Service
Selection of top two »| 200 Elite daughtefs
bulls out of all bulls
tested i
-
Bull Rearing Farm Selection of bull calves:
L 30-40 every year

Semen doses of selected

Bulls for Al

Base Population

Figure 1. Breeding Plan of DIPA Programme.
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NDDB is responsible for estimating breeding values of bulls. To date, two
officers have been involved in estimating breeding values at NDDB. All
unions now have internet facilities and they send their validated files to
NDDB through internet. A central database has been created at NDDB. At
union level, a team of three to four officers is involved in the
implementation of the programme. A supervisor appointed by the
participating union, one for ten DIPA villages, supervises implementation
of all activities such as supervision of Al and PD, recording of all events of
Al, PD, calving and milk recording, measurement of heart girth and length,
distribution of cattle feed, supervision of milk recording, advising farmers
on feeding and management using the feedback received from the
MIS-DIPA system, etc. in their assigned villages. The village level
inseminator carries out all insemination at village level. Either the
inseminator or a separate person carries out monthly milk recording in
every village. The milk recorder at every milking takes a sample for fat
testing and estimates fat content of every sample at the dairy cooperative
society in the village.

Improved genetics are passed on to the base population through the Al
infrastructure created by each participating union. Every year each semen
station uses the top two progeny tested bulls and about 200 top recorded
daughters to produce the next generation of 20-40 young sires to be tested.
About 50 percent of the young bulls after completing their test mating are
retained for one to three more years at the semen station for producing
semen doses to be used for the normal Al programme. Thus, the benefits
of the programme have not only been passed on to the participating DIPA
villages, but also to all villages that have Al facilities.

Workshop on Breeding and Manageme
Strategies of Buffalo




Case study on buffalo recording
systems in Bulgaria

T. Peeva

Buffalo Research Institute, 9800 Shumen, Bulgaria

The recording system in Bulgaria goes back to 1953, when the cooperation Briefl
of agriculture and buffalo farms for 100 to 500 dairy buffalo cows were y
established. The main reasons for establishing a well organized scheme characterise
were the implementation of machine milking and the establishment of an the buffalo
animal selection centre in every district. recording
system In your

* The approximate overall input level of the production environment. ~ COUNtry

Milk yield:

1st lactation — 1 650-1 750 kg, 7.5 fat percentage, 4.5 protein percentage;
2nd lactation — 1 800-2 000 kg;

3rd lactation — 1 920-2 350 kg;

body weight - 550-600 kg for adult female;

body weight - 700-800 kg for bulls.

* The approximate number of herds involved as a percentage of the total
number of herds:
About 10 herds or 5-10 percent of the total number.

* The approximate number of recorded buffaloes:
250-300 buffalo cows.

* Animal categories involved in the recording process (all offspring, male
or female offspring only, parents, etc.):

- All dairy buffalo cows in the herds of the Buffalo Research Institute,
Shoumen; cooperative farms; private farms with more than 20 buffalo
cows and those cows which were selected for bull-mothers in the
villages.

- All male and female young animals in the Buffalo Research Institute
and cooperative farms.

- In private farms with one to two buffaloes, those of male calves which
are selected for young bulls.

13
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Purposes of the system (on-farm management decisions, on-farm health

decisions, on-farm breeding decisions, central breeding decisions, etc.).

on-farm management for nutrition according milk yield and daily
gain for young animals;

to form the salary of the labourers;

on-farm breeding making breeding plans for the herd; for pedigree
of the animals, for selection of female and male calves, offspring of
bull-mothers;

central breeding decisions;

total number of recorded animals in the country;

average milk yield,;

total number of culled buffalo cows and the reason for that;

total number of selected young bulls;

total number of the heifers for replacement;

total number of cows from Al;

adaptation of the list of bull-mothers.

* Type of animal identification employed.
All animals are identified at birth with an individual number on the
right ear and their mother’s number on the left one. There are also used
tags with the same number on the right ear. A new registration system
started last year according to the requirements of the European Union.

* Traits measured, frequency, etc.

milk yield, fat percentage, protein percentage - 4A,

body weight every month at the Buffalo Research Institute and
cooperative farms;

body measurements every month for female animals and only the
selected males.

e Other information collected (pedigree, feeding, health, etc.).

pedigree;
abortion;
premature born;
mortality;
twinning.

* Types of analyses of crude data.

on-farm

average milk yield,;

number of dairy buffalo cows;

number of dry cows;

number of calvings;

date of insemination;

on the central location (see section on Purposes of the system).

Workshop on Breeding and Manageme
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Is data computerised and stored and how?

An information database was established at the Buffalo Research
Institute Shoumen and information from all over the country was stored.
It was used for the estimation of genetic and phenotypic parameters of
selection traits; correlation between traits, estimation of BV of the bulls
and bull-mothers.

Describe Government and farmer involvement.
About 60 percent of the total budget of the recording system is financed
by the Government.

Who pays the recording and has this changed over time and why?
The cost of milk recording, Al and training are covered by the farmers.
The prices change according to inflation.

Are there buffaloes that are officially recognised as being of higher
genetic merit?
Yes.

How many bulls? How many females? Are they evaluated every year?
Or how often?

40-50 bull-mothers, 2 600 kg milk yield for 1st lactation (more 3SD;
SD=320 kg).

About 80 000 deep frozen doses are kept in the station of Al from proven
bulls with high genetic merit (BLUP).

How is their genetic merit established?

- on pedigree, up to grandparents, half-sibs, minimum
40-50 observations;

- on pedigree, regression dam-daughters;

- regression, daughter-herd mate;

- contemporary comparison, BLUP, minimum ten daughters, selection
index, including milk yield, fat percentage, protein and AFC.

The most important moment for the genetic improvement of the buffalo
population is making a breeding programme including parameters of
selection traits; number of lactations; number of inseminations for one
conception; percentage fertilisation; genetic standard deviation;
proportion of selected buffalo cows; intensity of selection; generation
interval; heritability of traits; number of dams for one young bull; size
of the progeny group; etc.

Each breeding programme is worked out according to the conditions
of the country. Ateam of researchers, programmers and mathematicians
are needed for the development of the programme. The infrastructure

Do you have a
genetic
improvement
programme for
buffalo?
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of the recording system is in second place of importance for the genetic
improvement of the population. In countries where the size of the herds
iscomparatively big (from 20 to 150) the milk recording is easy to realise.
Itis however, very difficult in countries where 80 percent of the buffaloes
are raised on small farms (1-2 buffalo cows). This requires a large number
of staff and high transport costs. The size of the population under Al is
in third place of importance at present.

How is the genetic improvement distributed all over the country?
- Al
- sale of animals, a couple of farmers buy a bull with their own money.

Workshop on Breeding and Manageme
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Case study on animal recording
for improved breeding and
management strategies on

Buffalo. Country: Italy

M. Fioretti, A. Rosati & R. Aleandri

Associazione Italiana Allevatori,
Via Nomentana 134, 00162 Roma, Italy

The buffalo recording system for dairy buffalo in Italy is organized as dairy
cattle recording (AlA). The Italian Animal Breeders’ Association organizes,
collects and manages information from recorded animals. Provincial
Animal Breeders’ Associations (APA), associated to AIA and located in
each Italian province, are authorised to record productive and reproductive
data from animals in the province, send recorded data to AlA and receive
elaborated information from AIA to give to breeders.

In Italy 283 herds are registered for official data recording (AlA, 1999).
The number of recorded buffalo cows is 20 882 with an average milk
production of 2 092 kg, a fat percentage of 8.37 and protein percentage of
4.8 (AIA, 1999).

The recording process for milk production involves lactating cows, while
the recording process for pedigree involves all animals (male and female
offspring, parents).

The purposes of the recording system are to facilitate farm breeding
management by furnishing to breeders information on productive and
reproductive performances of animals; to organize a central breeding
decision by overall information on productive performances from all
recorded animals and their genetic merit; and to allow genetic
improvement for milk production and quality.

Animal identification is carried out by giving all offspring an identification
code. The code is common for the recording authority (AlIA and APA),
Ministry of Public Health (which is in charge of controlling animal health
and related diseases) and the National Buffalo Breeders’ Association
(ANASB) who are responsible for the Buffalo Herd Book.
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The recorded traits are milk yield and milk quality; samples are taken to
estimate fat and protein percentages with standard instruments and
procedures in official laboratories. Milk recording is performed following
the International Committee for Animal Recording (ICAR) guidelines.
Type B records are not performed. Each animal production is recorded
with the A4 method; the average interval between subsequent controls is
four weeks. Information involving lactation (drying date, recording dates,
last recording date, number of recordings, number of milking per day) are
also recorded.

Other information collected during the recording process are pedigree and
other reproductive information as calving date, insemination date, calving
difficulty, sex of calf, etc.

Data are collected by APA’s technicians: production data are sent to AIA
which is in charge of collecting production information from the country
and analysing it, while pedigree information was sent to ANASB for use
in the Herd Book.

No data analyses are performed on raw data while on farms; data are
analysed when received by AlA. Data are loaded in APA computers using
specific software and sent by e-mail to AIA, which stores the information
in the central national database for buffalo milk production. Data are then
analysed and some calculations are performed to create, for each recorded
animal, information about lactation length, total milk yield, fat and protein
production, 270-d production. Data analyses are performed following ICAR
guidelines. Information related to each specific farm is printed with data
on all lactating animals for that farm. The forms are then returned to the
provincial office, which distribute them to each farm.

Government and farmer are both involved in financial support of the
recording activity. Actually, the Government pays for about 80 percent or
total costs while farmers pay the rest.

The proportion of the Government’s and farmer’s financial support has
changed over time, the actual trend is to increase the farmer’s contribution.
The acceptance of the scheme is positive.

Italy has an on-going genetic improvement programme for buffaloes. The
genetic programme is under the responsibility of ANASB; the Technical
Office of AIA, on ANASB’s request, produces genetic indexes. Progeny
testing is carried out on buffalo sires. Genetic estimates for milk, fat and
protein yield and fat and protein percentages for several buffaloes are
available. Genetic merit information is available for nine males and
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1 960 females. The first genetic evaluation was carried out by AlAin 1997
and the next one should be completed by 2000. An amount of 39 437 females
and 377 males were genetically evaluated. A BLUP Animal Model
establishes the genetic merit. Mozzarella yield is considered as a selection
index.

ANASB is responsible for genetic improvement of the buffalo species.
Genetic indexes are provided by AIA. The best males and females are
identified and their male offspring are selected by pedigree index and
checked for morphological and health problems before being included in
a progeny test trial. A designed scheme is applied to identify best dams
and sires based on genetic indexes and accuracy. Genetic improvement is
distributed all over the country by using tested bull semen and by making
high genetic merit animals available to herd book farms.

ICAR Technical Series - No 4
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Animal recording for improved
breeding and management
strategies of Buffalo in Pakistan

M. Sajjad Khan

Department of Animal Breeding and Genetics,
University of Agriculture, Faisalabad 38040 Pakistan

Buffalo is the main dairy animal in the country. About 22 million buffaloes
supply 17 million tons of milk, which is about 70 percent of the milk
produced in the country. Buffaloes are part of the traditional small mixed
farming system integrated with crop production. Herd size is very small;
85 percent of buffaloes are raised in herds of size one to five. Recording of
buffaloes is mainly done in the seven institutional herds and on a few
military farms. Apart from these, buffaloes at farmer level are recorded
under the progeny testing programme which has been carried out since
1980. Dairying is not quite commercial so the level of inputs is very low.
Generally, animals are fed on crop residues with some additional
forage/fodder grown for the purpose. Hay and silage making does not
exist, except to some extent for institutional herds. Concentrates are fed to
those animals that are kept for the sale of milk. The Government facilitates
vaccination against contagious diseases at nominal prices. About 5-10
percent of breedable females are artificially inseminated while the rest are
mated naturally with bulls of a good type. Credit facilities have also been
made available to the farmers for the purchase of milch animals but on a
limited scale.

The number is estimated between four and five million, with more than
85 percent of buffaloes in one to five animals. The recorded herds are less
than one percent of the population.
* Recorded buffaloes.
There are about 1 000 breedable Nili-Ravi buffaloes in seven institutional
herds in Punjab along with about 5 000 recorded buffaloes with 27 field
recording centres.
* Animal categories involved in the recording process.

Buffalo
recording
system in
Pakistan

Input level of
production
environment
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In institutional herds, all animals are recorded but at farmer level, only
registered females are recorded.

* Purposes of the system.
The field recording is mainly done for progeny testing bulls. The
registered farmers are provided help in disease coverage and Al.

* Type of animal identification employed.
Animals are generally eartagged. Hot or cold branding is also practised
on institutional herds.

e Traits measured.

Milk yield is the most commonly measured trait along with age, lactation

length, calving interval, etc. Frequency of milk recording is once a week

at institutional and once a month at field level.
e Other information collected.

Information on pedigree, breeding records and vaccination is also

maintained.

* Types of analyses of crude data.

- on-farm: calculations for lactation milk yields, calving intervals, etc.
are done at farm level.

- at the central location: contemporary comparison has been the bull
comparison method at the central location. Recently, the animal
model has also been employed to calculate breeding values of bulls
and buffaloes.

» Data computerisation and storage.
Data collected at farmer level is merged with the data collected on
institutional herds and stored in computers for statistical analysis.

e Government and farmer involvement.

- financial support: field recording is Government sponsored.
Participating farmers are facilitated in terms of free Al and help in
disease coverage.

- levels of acceptance of the scheme: the venture is very limited at
field level but quite acceptable to the farmers.

* Payment for recording.

Farmers do not pay for recording but are facilitated to participate in the

recording activity. This has not changed with time.

= » Buffaloes are officially recognised as being of higher genetic merit.
.Genetlc Simultaneous buffalo and bull evaluation is being carried out and elite
Improvement buffaloes which are one standard deviation above the recording centre’s
programme mean for milk yield (elite buffaloes), are used for the production of
for buffalo future bull calves.
e Bulls and females evaluated every year.
The initial progeny testing programme was intended to evaluate around
20 bulls every year with 200 pregnancies per bull. Evaluation has not
been as frequent as was intended at the inception of the programme.
The last bull evaluation was done in January 1999 where 78 bulls from
the first six batches (4, 4, 16, 19, 11 and 24 bulls, respectively) were
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evaluated. The average number of daughters per bull was about 20.
Bulls from the eleventh batch were progeny tested in 1999. Daughters
of bulls for batches seven to ten are at different stages of growth and
production. Evaluation of buffaloes is being carried out simultaneously
with that of bulls. When bull evaluation was not regular, buffaloes were
still evaluated using a production index such as milk yield per day of
age at second calving.

System of establishing genetic merit.

The breeding value for the first lactation milk yield was the criteria to
evaluate bulls and buffaloes. Recently, such breeding values have been
calculated under an animal model. A minimum number of five
daughters was the criteria to include a bull in the evaluation.
Organization responsible for genetic evaluation.

Basically, the programme is being run by the Livestock Production
Research Institute, Bahadurnagar (Okara). The researchers at the
University of Agriculture, Faisalabad, collaborate in these efforts
especially in data entry/editing/analysis. About 40 personnel are
involved including 27 recorders/inseminators and other
office/laboratory staff.

Genetic improvement distribution.

Semen of progeny tested bulls is distributed in the country through Al
and is priced slightly higher than the non-proven sires.

Genetic improvement programme established in the past.

The current progeny testing programme, established in 1980, still
continues with ups and downs. Attempts in the past include buffalo
recording efforts in the central and southern districts of Punjab
(10-Districts project) which ended with the termination of the project
before its scheduled time. A cooperative organization (ldara-e-Kisan)
which collects milk from its member farmers for processing and packing,
plans extensive buffalo recording in central Punjab. The Directorate of
Breed Improvement, Government of Punjab, is also planning a more
vast recording system for execution. The weak link between teaching,
research and extension is also being strengthened.
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A case study of Buffalo
recording and breeding
management in Nepal

D.P. Rasali

Nepal Agricultural Research Council, Agricultural
Research Station, Lumle, Kaski, Nepal

Buffaloes are the multi-purpose and most valued livestock species in the
smallholder mixed farming system of Nepal. The country has a population
of 3.3 million heads of buffalo, The seventh largest number in the world,
contributing in excess of 8 percent of the country’s overall gross domestic
products and they are distributed throughout the country (Table 1) except
in the high Trans-Himalayan mountain zone. However, the use of the
buffalo recording system is at the introductory stage, while the breeding
systems for their genetic improvement are still traditional except for some
efforts of cross-breeding with Indian Murrah breed. The current buffalo
recording systems are characterised by the activities that are carried out in
afew institutional herds as a part of routine farm operation and for research
purposes and in a few farmer herds mainly for comparison of the
performance of the indigenous stocks and Murrah cross-breds.

Introduction

Table 1. Buffalo population distribution across the physiographic agro-ecological zones

and development regions in Nepal (figures in ‘000).

Agro-eco
zones Development Regions Total
Far- Mid-
western  western Western Central Eastern

Mountains 89.3 31.8 0.2 96.5 86.6 304.5
Hills 184.3 265.7 756.1 410.0 302.9 1918.7
Terai 136.0 192.8 193.2 311.2 306.0 1139.2
Total 3409.6 490.3 949.6 817.5 695.4 3362.4

Source: CBS (1997).
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The buffaloes are reared mostly by the smallholder farmers at a very low
input level in the mixed farming systems in Nepal and their production
systems vary greatly across the agro-eco zones. In the Southern Terai belt,
inner Terai and mid-hill river valleys, buffaloes are mainly kept under
complete stall feeding during seasons of crop cultivation and are
occasionally tethered or allowed to graze freely in the crop fields whenever
there are no standing crops. Stall feeding is more permanent for the higher
yielding animals. In the Himalayan foot hills, grazing of buffalo in the
village pasture, forests and recently harvested crop fields is more frequently
seen, although there is a tendency to keep the milking buffalo within the
fence of the homesteads. In the high hills and mountains, they are even
reared under migratory herds which are taken up to the high altitude of
alpine pasture, sometimes beyond 3 500 m, crossing the tree line in the
southern face of the Himalayas. Thus, environments, in which buffalo are
reared, are diverse depending upon their physiographic locations.

Buffaloes in Nepal are well known for their ability to thrive on low quality
forage, as they utilise crop residues, straws of rice, millet, wheat and
legumes across all agro-eco zones, but are also fed on green forage. It is
usually the milking buffalo which is offered high quality green fodder
and some supplemental grains on a regular basis.

In Terai, inner Terai and the lower hills, buffalo are usually given permanent
housing either separate from or attached to the house of the owner farmers.
As the altitude increases towards North, the buffalo housing tends to be
increasingly temporary and poorly built, exposing the animals to an
increasingly cold climate.

There are three institutional herds currently being milk recorded in the
country. The Department of Livestock Services (DLS) owned a Livestock
Development Farm at Lampatan, Pokhara maintains a breeding herd of
about 100 Murrah cows and five to ten Murrah bulls which provide young
bulls for dispersal under the cross-breeding programme throughout the
country. The Agricultural Research Station, Lumle of the Nepal Agricultural
Research Council (NARC) has recently acquired 30 hill buffalo cows and
their followers and the Regional Agricultural Research Station, Tarahara
of NARC ikeeps about 20 Terai buffalo cows and their followers. Both
these latter herds are used primarily to assess the performance of
indigenous stocks on station production environments.

In addition, the Agricultural Research Station, Lumle has been carrying
out the milk recording activity in farmer buffaloes in its research command
area of western hills for the past ten years.
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The number of milking buffaloes in Nepal was estimated at 821 000 in -
1995-96 (Karki, 1997). In proportion to the size of the population, the APProximate

. i f
number of recorded buffaloes (Table 2) is negligible. pe%?r%%rdobuffaloes

In the institutional herds, records of milking buffaloes with their offspring, Animal categories
mates and pedigree are maintained. However, due to the lack of the past involved in ?he
breeding history of farmer herds, only individual animals owning records  recording process

are available from the farmer herd recording. Some of the farmers’ animals
may not even be recorded for the full term of lactation due to selling of the
animal to another farmer during lactation.

The purpose of recording in institutional herds is mainly for farm
management decisions which include revenue accounting, feeding, health
care and farm level breeding decisions and research purposes. In farmer
herds, recording is solely for research purposes to assess and compare the
level of performance between Murrah cross-breds and indigenous
buffaloes.

Purpose of the
recording system

Table 2. Number of milking buffaloes being recorded across the areas/locations in the
past and present.

Locations No. of buffalo No. of buffalo
(type of herds) recorded before 1998 recorded after 1998
1. Lampatan Livestock 60-85 per year 90
Development Farm (on-station)

2. Lumle Agricultural Research 20 per year 30
Station (on-station )

3. Lumle Agricultural Research 500 in three rounds ~400
Station (farmer herds) of recording

4. Tarahara Agricultural 20 per year 20
Research Station (on-station)

5. Pakhribas Agricultural 200 discontinued
Research Station (farmer herds) (only in 1989)

Source: Annual Reports of the respective stations.

All animals both in institutional as well as farmer herds being recorded -
are usually identified using standard dairy cattle eartags. However, the 1YPe of animal
animal identification is entirely an arrangement at the station level or the gcéﬁzgltégggtlon
research project level and the identification numbers are not registered

centrally.
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The traits measured in milking buffaloes being recorded at the Lumle
Station include yield from two time milkings on the test day, milk fat
content on a mid lactation day, lactation length and their reproductive
traits such as age at calving, calving interval, days to first service, etc. at a
frequency as shown in table 3.

Table 3. The frequency of recording in on-station and on-farm milking buffaloes in
the western hills research command area of Lumle Station.

Frequency in farmer Frequency in institutional

Traits measured herds (on-farm) herds (on-station)
Milk yield and other now monthly daily
lactational information (fortnightly in the
past)
Milk fat content once at 5-6 months occasionally
of lactation
Reproductive traits retrospectively regular on-farm records

Other information
collected

Types of analyses
of crude data

Data
computerisation
and storage

Government and
farmer
involvement
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Institutional herds have records of pedigree, feeding rations, health care
and immunisation, mating or artificial insemination and day to day farm
activities relating to the recorded animal. However, farmers’ animals
generally lack this information particularly of the past, although some
feeding and health care information is collected during the lactation
recording.

The data available at Lumle Station from buffalo recording are processed
for statistical analyses using software such as Harvey’s Least-Squares, SAS,
SPSS, Genstat, for reporting the results of breed blood level comparison of
lactation and reproductive traits (Rasali et al, 1997b, 1998) and lactation
curves (Rasali and Harding, 1998). On the Lampatan Farm and the Tarahara
Station, recorded data are analysed in spreadsheets for reporting the simple
statistics on the records of performance in their Annual Reports.

The data, recorded both on-station and on-farm by Lumle Station are
entered into Lotus or Excel spreadsheets as well as farm registers and
stored. On the Lampatan Farm, buffalo herd records including records of
performance are computerised using University of Minnesota “Dairy
Champ” software. At the Tarahara Station, the records are normally kept
in farm registers.

Recording of all animals in the institutional herds is the responsibility of
the respective government farms and research stations where the buffalo
are kept. The Animal Breeding and Artificial Insemination Section and
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Planning Division of the Department of Livestock Services may
occasionally require reports of the progress made by the Departmental
farms on farm operations and production figures.

Only in cases where recording in farmer herds is carried out are farmers
involved. Such a case is organized by Lumle Agricultural Research Station,
as a part of its buffalo research programme. Four agro-ecological research
(AER) sites and eight other outreach research (OR) sites of Lumle Station
are designated where buffalo recording work is currently on-going in
farmer herds. Buffalo farmers in each site are given clear orientation on
the recording and their involvement in the activity. There is provision of
some incentives to the farmers in terms of support services such as parasitic
drenching and vaccination of animals being recorded for ensuring full
cooperation from the farmers in the activity.

All expenses (such as staff costs and recurrent expenses for recording and
incentives) for buffalo recording currently undertaken at Lumle Station
come out of a research project funded by the Hill Agricultural Research
Project (HARP) and NARC budgets. In other farms and stations, such
expenses are part of their regular budgets.

Cross-breeding of indigenous buffalo with Indian breeds such as Murrah
has been the national policy for their genetic improvement programme.
Both natural service and artificial insemination are the methods used for
implementing the programme. In the past, unrestricted grading up of
indigenous buffalo with Murrah buffalo blood has been the policy
throughout the country. Limiting the Murrah blood to 62.5 percent in the
cross-breds has been considered recently, particularly for the central hill
areas (ABAIS, 1997), while low adaptability of the upgrades in the higher
altitudes could be a major reason for low adoption of cross-bred buffalo
in the western hills reported in a study (Floyd et al, 1999).

Some kind of selection and culling is taking place in the Murrah herd
maintained at Lampatan Farm, but is mainly on the basis of records of
performance of the mother cows. However, systematic genetic analysis
or progeny testing is non-existent in the buffalo herds in Nepal.

While no systematic programme is yet in place for the genetic improvement
through selection in buffaloes, official recognition of any buffalo to select
for breeding based on its higher genetic merit does not exist. However,
every year the District Livestock Services Office in 75 districts organize a
competition in which a number of milking buffaloes are selected for milk
recording for a limited period (usually two to three months during
lactation). Based on the milk records obtained from the competition,
individual cows are selected for awarding the prize to the owner farmers.
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The replacement stock in the institutional herds are selected on the basis
of physical appearance of the individual animals and the performance
records of their sire and dams.

The system of evaluating bulls and female buffaloes for future breeding
based on their genetic merit is not common. Replacement breeding animals
are chosen based on the direct observations of the individual animals
and/or records of performance of the dams.

Due to the lack of a programme for evaluation of bulls and formulation of
selection criteria, the direct observations of the individual buffaloes and
records of performance of their dams are the main criteria considered to
assess a buffalo for replacement stock in both institutional and farmer herds.
Large body capacity, attractive appearance, grey coat colour, long limbs,
non-aggressiveness with good temperament, high yielding dams, good
health and brightness are considered some of the important characteristics
of desirable bulls (Rasali et al., 1997a).

The national organizations responsible for the genetic evaluation of buffalo
herds are the Animal Breeding Division of the Nepal Agricultural Research
Council (NARC) and the Animal Breeding and Artificial Insemination
Section of the Department of Livestock Services (DLS) both under the
Ministry of Agriculture, but a national programme coordinating these two
institutions for genetic evaluation of buffalo herds for a systematic buffalo
breeding programme is lacking. However, the experience of cross-breeding
efforts and their impact and a numb