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Preface

The Department of Livestock Development (DLD) in Thailand has a high priority for
research into genetic improvement of beef cattle and swamp buffalo. A national
breeding program has been established for decades to help increase meat production.
Initially, selection for increased growth rate was carried out on the basis of a central
performance test. Growth and fertility traits have been recorded on paper from DLD
research stations for more than 20 years.

In 1993, the Australian Centre for International Agricultural Research (ACIAR)
funded a project (AS1/1993/011) for the DLD, in conjunction with the Agricultural
Business Research Institute (ABRI), to establish a database system for genetic evalua-
tion and improvement of beef cattle and buffalo in Thailand. The computerised data
were then analysed using GROUP BREEDPLAN—a pedigree/performance recording
and analysis system developed in Australia by ABRI and the Animal Genetics and
Breeding Unit (AGBU). The estimated breeding values (EBVs) for individual animals
are obtained using a multi-trait animal model in a Best Linear Unbiased Prediction
(BLUP) method for across-herd evaluation. The influence of management, environ-
mental effects and non-genetic effects are taken into account.

The initial focus of the ACIAR project was the genetic improvement of Thailand’s
beef cattle and buffalo herds through the use of government breeding programs using
BREEDPLAN EBVs to select superior breeding animals. The DLD then used various
programs to get these superior animals into village production systems.

The system has now been expanded by the DLD to include data on livestock recorded
in the villages. This will assist government farms in producing good genetic parent stock
that perform well under village conditions. As well as improving the genetic potential of
the livestock, the scheme will also be used to train villagers in breed improvement and
explain EBVs as one of the tools for this. Hence, it is expected that EBVs will become
more widely understood and be used in the trading of breeding animals.

The use of villages in the breeding program will also lead to irgsitetic conserva-
tion of the native cattle where low inputs combined with sustainable production systems
will help meet local beef consumption demands.

This workshop was organised so that Thailand could share its experiences and results
with other Southeast Asian countries who share similar production environments and
constraints with the aim of sharing information and ideas and to foster cooperation in
Southeast Asia for beef production and breeding.

This workshop would not have been possible without significant cooperation and
support from ACIAR, DLD, ABRI and the participating country representatives. The
organisers would specifically like to acknowledge:

» The Australian Centre for International Agricultural Research (ACIAR) for its signif-
icant funding support, and

» Dr Rapeepong Vondee, Director General, DLD and the numerous DLD staff who
made significant contributions to the ACIAR project and this workshop.

Recommendations from the workshop were developed from active participation of the
delegates in the working groups. This input was significant given that the 13 attending
countries represented more than 3.1 billion people, 382 million beef cattle and 152 million
buffalo. These recommendations are aimed at furthering cooperation within Southeast
Asia for animal breeding programs—not only at the researcher level but also at the various
levels of government that have important impacts within and between country policies.

Ancharlie Na-Chiangmai, Chief of Buffalo Research Group, DLD
Jack Allen, Technical Director, ABRI
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| nter national Workshop on Development Strategies
for Genetic Evaluation for Beef Production in
Developing Countries

Recommendations supported and encouraged through the use of pro-
) ducer focused extension techniques, such as field

ANIMAL recording systems are necessary. They argays and demonstration sites/villages focused on
required for animal breeding programs as well as forspeciﬁC target groups. The aim of this extension
monitoring and management of other programs an@poyld be to assist the producers at the village level
initiatives. Permanent, unambiguous and uniqu&g he more productive and profitable and to sustain
identification of animals (particularly beef cattle and long-term production without ongoing external sup-
buffalo) needs to be a primary consideration Withport from Government or aid agencies.
this identification.being compatible with computer Cooperation across disciplines, within and
orientated recording systems. Simple but effectiveyetween countries and across agencies, is extremely
national identification systems should be imple-jnnortant to develop sustainable and effective pro-
mented in preference to localised ones—particularlyyyction systems. All groups are encouraged to partic-
for those animals involved in breed improvementinaie in cooperative schemes and discussions as few
programs. Measurement techniques and trait deflnlgystems can be developed and become sustainable
tions should be standardised across and within couRgithout a multi-discipline approach. Cooperation is
tries where common traits are being recorded. In thisequired at Government level regarding international
respect, the International Committee for Animal 53nq national policies and committees.
Recording (ICAR) should be a useful contributor. The FAO initiated Animal Production and Health

‘National breeding and management programsCommission for Asia and the Pacific (APHCA)
with a Strong_ focus at the VIIIE_:Ige p_l'OdUCtlon IeVel,Shou|d imp|ement regiona”y focused animal
should be given strong consideration. These propreeding programs with a focus on across country
grams need well-defined objectives with long-termcooperation and development to maximise the results
commitment from Government to ensure their suc-at the village level from the limited resources avail-
cess. Government policy decisions and fundingable. Long term strategies and policies towards
should be viewed in respect of these commitmentspreeding should be developed and encouraged. There
In this context, a review of the present systems angk a strong requirement for the coordinated training of
strategies is considered highly desirable, followed byprofessionals throughout the region where sharing of
ongoing monitoring of initiatives to ensure that the expertise from developing countries is emphasised.
changes being implemented are in fact benefits and The International Livestock Recording Institute
are sustainable within the production and marketing|LRI), FAO and ICAR should encourage regional
systems. cooperation towards animal recording and trait

Emphasis in breeding programs should be todevelopment aimed at Southeast Asia. Cooperation
improve local strains using all relevant techniquesshould extend across countries while encouraging
and to evaluate and optimise gene flow principles tfocused meetings on regional issues of importance.
disseminate the improved genetics through the tarH RI should initiate and link databases of research
geted industry. Cross-breeding strategies, particuresults and findings that are available in electronic
larly where exotic breeds are shown to be of reaformat (e.g. web-based strategies) so that researchers
value, should be developed. and aid organisations have access to the latest devel-

Production systems, by necessity, will vary by opments within a reasonable time frame. This
region, climate, market and social preference. Whileelectronic system should also be used for day-to-day
national support and monitoring is very important,communications and group discussion-based
production systems need to be developed with groblem solving.
regional focus. Long-term breeding objectives need Cooperation at the scientific and research level
to be developed for the local production systems andhould be encouraged through conferences and
the major market requirements. These need to bénked information web sites. The Asian-Australasian
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Association of Animal Production Societies (AAAP) specific sessions should address implementing and
should be encouraged to have active meetings withimonitoring production systems at the village level.
and between countries to promote regional discusFunding of participants who are actively working at
sions to share problems, ideas and research resulthe village level is encouraged and international aid
These should focus on both research and appliedgencies, such as ACIAR and JICA, should consider
breeding programs. As part of these meetingsthis of high importance.

10

Development Strategies for Genetic Evaluation for Beef Production in Developing Countries
edited by Jack Allen and Ancharlie Na-Chiangmai
ACIAR Proceedings 108
(printed version published in 2002)



Country Papers

Development Strategies for Genetic Evaluation for Beef Production in Developing Countries
edited by Jack Allen and Ancharlie Na-Chiangmai
ACIAR Proceedings 108
(printed version published in 2002)



Country Report: Australia

Jack Allent

Abstract

BEEF cattle are produced across Australia on properties with a diversity of enterprises.
Specialists beef properties carry around 58% of Australia’'s beef cattle and non-beef specialists
carry around 28%. As a general rule, about 20% of Australia’s larger beef enterprises account for
nearly 80% of the beef cattle population. Genetic evaluation of Australian cattle is done via the
BREEDPLAN evaluation system marketed by the Agricultural Business Research Institute.
Twenty breed societies have genetic evaluations run off their databases. In some breeds, pedigree
and performance details have been collected for more than 30 years. Approximately 100,000
calves per year are being added to these databases where BREEDPLAN calculates Estimated
Breeding Values for up 17 performance traits.

AUSTRALIA is an island continent and is the sixth widely used, particularly on pasture and cereal crops.
largest country in the World. It has a population of Fragile soil structure and a susceptibility to waterlog-
19 million people and a land area of 7 692 030ging are other common features of Australian soils,
square kilometres (Table 1) which is more than 5%while large areas are naturally affected by salt or
of the World’s total land mass. Australia features aacidity. These soil characteristics restrict particular
wide range of climatic zones, from the tropical agricultural activities or rule out agricultural activity
regions of the north, through the arid expanses of thaltogether.

interior, to the tempefate regions of_the S,OUth' With the exception of Antarctica, Australia is the

Widely known as "The Dry Ci)ontlnept, the 1and \qrig's driest continent. The wet northern summer is
mass is relatively arid, with 80% havmgoa mediangited to beef cattle grazing inland and the growing
rainfall less than 600 mm per year and 50% less thags gqar and tropical fruits in coastal areas. The drier
300 mm (the average is 450 mm). Seasonal fluctuagmmer conditions of southern Australia favour
tions can obe large, with temperatures ranging fromyheat and other dryland cereal farming, sheep
above 50 °C to well below zero. However, extremeg a;ing and dairy cattle (in the higher rainfall areas)
minimum temperatures are not as low as thos%s well as beef cattle. Within regions there is also a
recorded n other continents. , high degree of rainfall variability from year to year,

Australia experiences many of nature’s moreyich js most pronounced in the arid and semi-arid
extreme phenomena, particularly droughts, floodsyegions. Rainfall variability often results in lengthy
tropical cyclones, severe storms and bushfires. periods without rain. The seasonality and variability

Australia is a relatively flat continent, with mean of rainfall in Australia require that water be stored,
elevation just exce_edmg_ 200 metres. _T_he dominanynd 70% of stored water use (including ground
feature of the continent is the Great Dividing Rangeyater) is accounted for by the agricultural sector.
which spans the length of the Eastern Seaboariorage tries to ensure that there are adequate sup-
There are very few naturally good soils for agricul- jies all year round for those agricultural activities
ture. Most are infertile and shallow, with deficiencies requiring a continuous supply. Irrigation has opened
in phosphorus or nitrogen. To offset these deficienyy areas of Australia to agricultural activities which
cies, superphosphate and nitrogenous fertilisers arginerwise would not have been suitable.

Evaporation is another important element of Aust-
1Technical Director, Agricultural Business Research ralia’s environment affecting agrlcultural production.
Institute, University of New England, Armidale NSw Hot summers are accompanied by an abundance of
Australia. sunlight and high rates of evaporation.
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Since European settlement, the vegetation of Austhe area of land cropped or sown to pastures and
tralia has altered significantly. In particular, large grasses had been expanding rapidly. This expansion
areas of Australia’s forest and woodland vegetatiorwas facilitated by factors including increased use of
systems have been cleared, predominantly for agrifertilisers, improved water supply and reduction in the
cultural activity. The areas that have been alteredabbit population due to myxomatosis.
most are those which have been opened up to culti- A broad statistical profile of Australia and Aus-
vation or intensive grazing. Other areas, particularlytralian agriculture is presented in Table 1. The value
in the semi-arid regions where extensive grazing obf aggregate annual turnover attributed to agricultural
native grasses occurs, now show signs of returning tindustries is estimated to be nearly AUD$28 billion
timber and scrub. in 1998-99 (Figure 1). The apparent per capita con-

In spite of Australia’s harsh environment, agricul- sumption of various agricultural products is listed in
ture is the most extensive form of land use. At MarchTable 2 while Figure 2 shows the trends in consump-
1999, the estimated total area of agricultural estabtion for various meat types.
lishments in Australia was 453.7 million hectares,
representing about 59% of the total land area. The rest Cattle Population
of the Australian land area consists of unoccupie . -~
land (mainly desert in western and central Australia)c,jBaSIC statistics
Aboriginal land reserves (mainly located in the Australia had no cattle or buffalo prior to European
Northern Territory), forests, mining leases, nationalsettlement in the 1800s. Since then, cattle numbers
parks and urban areas. have steadily increased to peak at 33.4 million in

Livestock grazing accounts for the largest area ofl976 reducing to the current level of around
land use in Australian agriculture. This activity has26.6 million (Table 3). However, Australian live-
led to the replacement of large areas of native vegestock numbers in general have considerable fluctua-
tation by introduced pastures and grasses in th&ons due to wide climatic variations across years.
higher rainfall and irrigated areas. Dairy cattle are generally restricted to the

At March 1999, 5% of Australia’s agricultural land southern, coastal districts of Victoria, New South
was under crops, with a further 5% under sownWales, South Australia and Western Australia. How-
pastures and grasses. This maintains a trend which haser, beef cattle are reared in most areas of Australia
seen about 10% of Australia’s agricultural land undemwith a concentration in Queensland and New South
cultivation each year since the 1980s. Until this time Wales (Figure 3 and Table 4).

Table 1. General statistics on Australia.

Description Australia World
Total human population 19.3 million 6002.5 M
Annual growth 1.3% 1.3%
Land area 7,692,030 Km 135,774,000 krh
(39% tropical, 61% temperate)
Agricultural land use: 59% of total land
— Crops 23.3 M ha. (5.1%)
— Pasture 22.5 M ha (5.0%)
— Other 407.9 M ha (89.9%)
Employment in Agriculture (1999) was 2.1% of total population:
Males 278,700
Females 129,100
Gross value of commodoties (1998-1999):
Crops AU$16,171 M
Livestock — Slaughter AU$7401 M
Livestock — Products AU$5418 M
Establishments with Agricultural Activity (1999):
— Total 145,226
— Grain+sheep+beef 18,954
— Sheep+beef 8674
— Beef 33,163
— Dairy 13,963
— Poultry (meat) 773
— Poultry (eggs) 579
— Pigs 1129

Source: Australian Bureau of Statistics.
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Figure 1. Aggregate turnover (AU$ billion) per year of Agricutural Industrigsirce: Australian Bureau of Satistics.

Table 2. Apparent per capita consumption of selected Table 4. Cattle by age, sex, purpose and State.

agricultural products.

1994 1999
Product 1998-99 1988-89 ('000) (000)
Milk cattle:
\B/gg{ 31159 Ik(g Sf ? |I((§ — Cows (includes dry) 1786 2155
Lamb and mutton 16.3 kg 221kg — Other 892 1065
Pig meat 19.0 kg 17.5 kg " TtOtaIttI _ 2678 3220
Bacon and Ham s s T Buls (mating) 557 528
0 . .
rid 10241 101519 — Cows and Heifers 12,076 11,621
Cheese 10.7 kg 8.8 kg — Calves under 1 year 5388 5740
Butter 29 kg 32 kg — Other Cattle (>1 year) 5058 5469
; Y . — Total 23,080 23,358
Margarine 12.8 kg 18.0 kg Cattle by State:
— New South Wales 6515 6291
— Victoria 4189 4125
Table 3. Livestock numbers by year. — Queensland 9942 10,748
— South Australia 1202 1183
Year Cattle  Sheep and Lambs  Pigs — %‘?ﬁg& ;ustraha 1(?%5 1792341
(1000) (1000) (1000) — Northern Territory 1435 1567
1931 11,721 110,568 1072 ) : P
1941 13256 122694 1797 Source: Australian Bureau of Statistics.
1951 15,229 115,596 1134 . . .
1961 17.332 152,579 1615 ~ The live cattle export trade provides a particularly
1971 24,373 177,792 2590 important outlet for cattle producers in Northern
1981 25,168 134,407 2430 Australia. Southeast Asia is the main market
1991 23,662 163,238 2531 (Figure 7) as transport distances are relatively short
1999 26,578 115,456 2626 and theBos indicus derived breeds cope well with

Source: Australian Bureau of Statistics

the tropical conditions during transport and upon
arrival. The cattle are generally put into feedlots and
slaughtered when finished. Australia’s disease-free

Total beef production in 1999 was 2 million Status is also extremely important in maintaining
tonnes carcass weight with nearly half being pro-these important markets.
duced in Queensland (Figure 4). Australia exports Beef cattle are produced across Australia on
66% of its beef production (Figure 5) and is theproperties with a diversity of enterprises. Of the
largest exporter of beef in the world (Figure 6). 71,600 individual farms represented in the 1998-99
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Figure 2. Meat consumption trends (000 tonnes) by meat type.
Source: Meat and Livestock Australia
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Figure 3. Distribution of cattle in Australia.
Source: Meat and Livestock Australia
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Figure 4. Australian beef production 1999. Figure 5. Beef production and exports — 1999.
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Figure 6. Top ten world beef exporters 1999.
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Figure 7. Australian live cattle exports 1999.

Australian agricultural and grazing industries surveyvalue and 14% of rural export earnings are directly
conducted by ABARE, an estimated 17,700 proper-attributable to the beef industry.
ties were engaged mainly in running beef cattle (beef Statistics on the breed composition of Australian
specialists). A further 22,800 properties ran morebeef cattle have not been collected to any large
than 50 beef cattle but were mainly engaged in enterdegree. However, within Northern Australia where
prises other than beef cattle (non-specialist beebeef production is predominantly tropical, there is a
properties). Specialist beef properties carry aroungredominance of indicus-derived animals (Table 5).
58% of Australia’s beef cattle and non beef special-
ists carry around 28%. Most cattle are grassfed but ) L
grainfed cattle account for 17% of turnoff or 20% of Table _5. Estimated beef herd composition in Northern
beef production. Australia.

The average herd size of beef specialist properties

is 765 head, although nearly half of these propertie§'e€d type Percentage
carry fewer than 300 head (Figure 8). As a generagrahman 25.0%
rule, about 20% of Australia’s larger beef enterprisesndicus/Taurus cross 38.4%
account for nearly 80% of the beef cattle population.Other tropical 10.2%

In 1998-99, approximately a third of specialist beefBritish and European 16.1%
properties were located in Queensland, followed by(s)";‘r?é? Gertrudis 366-02/(:A’

29% in NSW and 23% in Victoria.
The Australian beef industry contributes an esti-Source: ABARE Australian Farm Survey — 2000

mated AUD$4-5 billion to incomes in rural Aus- Northern includes Queensland, Northern Territory and the
tralia. More than 17% of Australian farm production Pilbara and Kimberley areas of Western Australia
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Figure 8. Distribution of specialist beef properties by herd size 1998-99.

The Australian seedstock sector has undergone Profitability in the Australian feedlot industry is
radical redistribution of breed types over the past 1Getermined by:
years (Table 6). As well as total registrationse Grainfed fullset export prices to Japan;
declining by about 25%, the relative significance ofe Australian domestic grainfed beef demand and
European breeds declined dramatically to about 50% prices;
although Charolais maintained its registration levels Grain and other feed component prices;
albeit from a small base. Interestingly, the onlys Feeder cattle cost.
British breed recording large numbers of calves to go The most common method of selling beef cattle in
against this trend was Angus which is perceived tAustralia (Figure 10) is through the auction system
be a good type for marbling and is favoured for the(41% of cattle are sold through this method). The

Japanese market. traditional strengths of auction saleyards include the
S . fact that buyers can see the animals they are paying
Productivity information for; and the competitive nature of the pricing.

Australian beef production is broadly categorised
into the northern (tropical) and southern (temperate)

. . \ .. . _ December quarter 1999
Australian industries. Productivity varies consider-

ably within and between categories and also by breed %SQQVA,
type and general management. Table 7 broadly out-
lines various productivity markers. Vic

Markets are quite diverse but often overlap in 4.9%

their requirements (Table 8).

Feedlots have grown in importance in Australia
since 1991 when the Japanese grainfed market
became available to Australian beef. There are over
850 feedlots accredited to operate in Australia,
accounting for 17% of beef turnoff or about 20% of Qld
beef production. In 1999, there were 518,144 49.0%
animals finished in feedlots prior to slaughter
(Figure 9).

The major grainfed cattle specifications are: Figure 9. Australian cattle on feed (1999).

e Japanese lotfed fullset market over 360 days on

feed — Japanese steers;

» Japanese shortfed fullset market 120 days on feed The other major method of selling cattle in Aust-

— Japanese steers; ralia is called Over-the-Hooks (OTH). Under this
« Japanese medium fed fullset market 180 days osystem prices are negotiated directly with processors

feed — Japanese steers; and 32% of cattle are now sold this way. Cattle are
« Domestic supermarket/butcher market 70 days omenerally sold on a dollar per head or cents per kilo-

feed — young cattle. gram liveweight basis.

WA
4.4%

SA
6.0%

Source: ALFA/MLA Total = 518.144 head
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Table 6. Australian beef cattle registrations by breed.

British breeds and Australian derivatives 1990 1995 2000
Angus 13,280 16,623 22,611
Poll Hereford 33,763 26,941 20,277
Hereford 32,764 24,067 17,637
Murray Grey 11,072 11,680 8761
Shorthorn 8119 6350 6718
South Devon 1863 1266 1635
Red Angus 285 1755 1575
Red Poll 2077 908 788
Devon 2190 1242 710
Australian Lowline n.a. n.a. 461
Beef Shorthorn 714 451 299
Galloway 559 328 179
British White n.a. n.a. 93
Group total 106,686 91,611 81,744
Tropical breeds

Brahman 18,496 13,427 11,932
Santa Gertrudis 9477 8180 8312
Droughtmaster 4044 6007 6793
Brangus 1068 1432 1842
Braford 4176 2263 1518
Belmont Red 1033 704 1476
Charbray 493 245 350
Tuli - 60 161
Boran - 41 26
Sahiwal 299 158 na
Greyman - 71 na
Group total 39,086 32,588 32,410
European breeds and derivatives

Limousin 9403 10,407 4479
Charolais 3939 4152 4055
Simmental 13,669 7823 3861
Gelbvieh 187 1044 1023
Romagnola 562 977 573
Blonde d’Aquitaine 599 1055 457
Salers 1637 870 363
Maine Anjou 503 561 134
Aust. Braunvieh Assoc. n.a. n.a. 127
Piedmontese - 161 80
Belgian Blue n.a. 198 47
Chiangus 103 21 36
Chianina 168 113 34
Original Braunvieh 200 121 na
Group total 30,970 27,503 15,269
Other

Wagyu n.a. 300 1260
Mandalong Specials n.a. 388 86
Grand total 176,742 152,390 130,769

Compiled by: Australian Registered Cattle Breeders’ Association Inc.

Saleyards are becoming less important compoe€arcass quality of cattle they produce and reduce
nents of the meat and livestock chain. The chiefcarcass damage caused by additional handling
reason is the drive to limit stress on animals by cutrequired for saleyard auction sales.
ting down the periods of transition and exposure tog

L : . enetics and breeding programs
new and novel situations evident during tranSporta_Genetic evaluation of Australian cattle is done via
tion, holding and in saleyards.

the BREEDPLAN evaluation system marketed by
Direct methods of sale such as OTH selling carthe Agricultural Business Research Institute. This
provide producers with more information on the system will be discussed during the workshop.
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Table 7. Indicative productivity markers in the Australian
beef industry.

Productivity marker Northern  Southern
Industry

Use of Al — seedstock (%) 15 20
Use of Al — commercial (%) 5 10
Use of ET — seedstock (%) 2 5
Cows

Age at first calving (years) 3.5 2.5
Inter-calving Interval (days) 450 390
Years cow used in herd (years) 5 5
Average conception — natural (%) 65 90
Average conception — Al (%) 50 85
Bulls

Mating load (cows per bull) 30 20
Years bulls used in herd (years) 2.5 2
Calves

Age at weaning (days) 180 220
Daily gain to weaning (kg/day) 0.8 1.1
Age at slaughter (years) 25 1.7
Live weight at slaughter (kg) 400 400

Notes: The numbers presented in this table are purel
indicative to get some broad concept based on the edito

Twenty Breed Societies have genetic evaluations
run off their databases. In some breeds, pedigree and
performance details have been collected for more
than 30 years. Approximately 100,000 calves per
year are being added to these databases where
BREEDPLAN calculates Estimated Breeding Values
for up 17 performance traits.

Traits potentially recorded are:

« Birth weight;

» Gestation length;

* Weaning weight;

* Yearling weight;

« Final weight;

¢ Mature weight;

¢ Joining/mating details;

* Scrotal size/circumference;

e Ultra-sound scans for rib fat, rump fat, intra-
muscular fat and eye muscle area;

< Abattoir carcass measures for carcass wt, fat depth,
intramuscular fat/marbling and retail beef yield;

e Calving ease;

¢ Temperament.

ihere are also traits being developed:

experience of the likely values of the indicators. The actual Crush exit speed (correlated to meat tenderness in
values vary enormously within and between markets, breeds, Northern Australia cattle);

regions and tropical/temperate areas.

Table 8. Australian cattle market specifications.

* Net feed efficiency.

Market Carcass weight range P8 Fat range Dentition Marbling
Domestic supermarket 180-240 5-12 0 and 2T 0
Hotel and restaurant 230-280 5-12 0 and 2T 0
Korean 180-280 7-22 0-6T 0
European Union 240-320 7-22 0-4T 0
Grass-fed Japanese 300-400 7-22 0-6T 0
100D Japanese grain 300-400 7-22 0-6T 0
Long-fed Japanese grain 300-420 7-22 0-6T YES
%
60
50
Bl Paddock sales
40 1 Bl OTH sales
Bl Ayction sales
30 1
B Over scales
20 1 I other
Bl Transfers off farm
10 1
0 -
Source: ABARE 92-93 93-94 94-95 05-96 96-97 97-98 98-99
Figure 10. Beef cattle selling methods.
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There are also a number of projects looking at The vast majority of Australia’s buffalo are the
potential gene markers in beef cattle. A gene markeSwamp variety with small numbers of Riverines
for marbling (Genestar) has been identified and ismported mainly for cross breeding. However, a
being commercially marketed by Genetic Solutions,private farmer from Victoria imported approximately
Brisbane. 100 head of Riverine buffalo from Bulgaria and Italy

Significant research programs are also undertakeAnd has set up a buffalo dairy at Camperdown (Vic-
in Australia on meat quality, cross breeding, breedoria) and on the Eyre Peninsula (South Australia).

differences, feed efficiency and various other aspectsiowever, all excess animals are slaughtered and not
of the cattle industry. made available to other herds for breeding.

Productivity information

Buffalo Population The vast majority of buffalo meat production occurs

Australia does not have an indigenous buffalo popuin the Northern Territory where property sizes range
lation. Less than 100 Swamp buffalo were importedfrom about 20 to 4000 head. Production is grass-
mainly from Timor, Kisar and other Indonesia based with most properties relying on native species
islands between 1820 and 1850. These animalgnd low pasture management for rearing their
became the foundation of the Australian feral buffaloanimals. Under these conditions, cow fertility rates
population. Buffalo thrived in the uncontrolled sub- are about 50% with cow weights being around
coastal plains of Northern Australia and reached &350-400kg.

maximum population of about 350,000 in the 1980s. These animals are generally aimed at the Brunei

Between 1880 and 1956, Northern Territory (NT) slaughter buffalo trade which currently accounts for
buffalo were mainly harvested for their hides. about 2000 head per year — up from 600-800 head
Slaughter of buffalo for pet food began in 1958 andP€r year previously (Table 9). Larger bulls (>350 kg)
for human consumption in 1961. In the late 1980s98t AUD1.25 per kg live weight ex-Darwin and go
the Australian Government implemented a nationaf® the wet market. The more premium animals
Brucellosis and Tuberculosis Eradication Campaign(340-390 kg with no more than 2 permanent teeth)
(BTEC) to protect Australia’s meat export market 96t AUD1.35 per kg live weight ex-Darwin and are
share. While buffalo did not show evidence of bru-aimed at the Brunei super market trade.
cellosis, the incidence of tuberculosis averaged about Under improved pastures and management, cow
3% in the feral population (up to 20% in some fertility is 80% or higher with a 4-6 week joining
coastal areas) and significant harvest slaughter wageriod, cow weights are around 450-600 kg, inter-
required before Australia was declared tuberculosigalving intervals about 12-14 months (with culling
clear in about 1997. The BTEC campaign reducedf cows who are non-pregnant and dry) and gestation
the buffalo population to the current levels of aboutlengths between 320 to 330 days. While there is an

40,000 to 50,000 head. 8-10% mortality rate of calves within the first week
or so of life, this is usually due to mis-mothering
Basic statistics (which can be induced by early tagging of calves) or

mis-adventure (poor calving location, dingoes, etc).
The BTEC program reduced the population tolntestinal worms and diseases are generally not a
approximately 14,000 head on farms in the NT. Thisproblem, particularly on good pastures. While
has steadily increased to around 20,000 currently oanimals will grow at 1 to 1.2 kg per day off pasture
farms. The residual feral herd number in tubercu-during the main growing period, calves average
losis-free areas has not been surveyed for about 1&round 150-300 kg at 12 months of age, depending
years but is currently estimated to be between 15,000n breed and pasture quality. The Riverine cross or
to 30,000. The feral population mainly roams in pure Riverine types are at the upper end of the scale.
the Top End of the Northern Territory (mainly in  The Australian buffalo domestic meat market is
Aboriginal-owned Arnhem Land which lies to the quite small and tends to be aimed at niche markets.
east of Katherine and Darwin). Table 10 shows the number of buffalo slaughtered in
The farmed buffalo are spread over about 30—-4dhe NT over the past 14 years. The BTEC program
properties located in the Top End of the Northernaccounts for the high slaughter rates for much of the
Territory. However, buffalo farming is also con- period, with more recent slaughter rates reflecting
ducted in all other Australian States except Queenscurrent domestic markets.
land where State Government regulation prohibits it. TenderBuff™ is a registered trademark of NT
Most of these southern buffalo farming venturesBuffalo branded meat aimed at restaurants, buffalo
have been set up in the past 8 to 10 years. burgers, etc. While it only accounts for about
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Table 9. Live buffalo exports from Darwin, Northern Territory.

Year Brunei W/Malaysia Sabah Sarawak Total
1997 539 0 99 0 638
1998 690 0 0 287 977
1999 1134 1225 0 0 2359
2000 2162 337 0 0 2499

Source: Buffalo News, Dec 2000, Australian Buffalo Industry Council.

Table 10. Number of buffalo slaughtered in Northern Territory abattoirs.

Year 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Count 10,499 25,366 20,257 12,051 8149 5425 4899 2103 1276 843 479 499 95 264

200 head per year in the Darwin market, Tenderused in processing (salami, etc). The market is also
Buff™ attracts a premium price of AUD$3.10 per kg limited by cattle meat substitution problems. The

dressed weight. There are tight specificationsDecember 2000 price in New South Wales was
(Table 11) for animals to achieve this price with $1.85/kg carcass weight.

severe discounts of 10-40% for animals missing one

or more of the specifications. To reach specifica-Genetics and breeding programs

Lo, anmals il nees 10, be o lesst Inished 00he NT DPIE runs a number of programs simed a
Buplzf animarl)ls throu. h the abattoir on slaughter da Improving the buffalo industry in the Top End. They

9 . 9 ysponsor research programs as well as market devel-
and also carry out the chiller assessment th

following day. %pment and industry awareness.

Table 11. Tender buff meat specifications. Genetic conservation of cattle and buffalo

All Australian cattle and buffalo are derived from
Specification Acceptable limit imported animals/semen/embryos as there were no
indigenous cattle or buffalo population prior to
European settlement in the 1800s.

Carcass Weight (HSCW) 150-300 kg

Fat depth 3-12 mm at P8 site
Age No permanent teeth
Carcass management Electrically stimulated
Meat pH Less than 5.8 after 18 hours Acknowledgments
hanging Significant sections of this paper were derived from

the following sources:
Herd sizes in the other states are generally smal Australian Bureau of Statistics
with nearly all herds being less than 100 head. (http://www.abs.gov.au)
Growth rates of calves in the southern states is quite Meat and Livestock Australia
good with calves reaching 300-400 kg by 12 months (http://www.mla.com.au)
of age. Intestinal worms may need to be controlled irr  Australian Registered Cattle Breeders’ Association
areas that have a wetter climate. Cold tolerance is a (http://abri.une.edu.au)
problem in exposed and windy properties. Mr Barry Lemcke, Northern Territory Department
Other Australian States have small niche marketof Primary Industries and Fisheries is acknowledged
usually arranged by local butchers. Choice cuts tendor supplying most of the buffalo information con-
to go to restaurants while the rest of the carcass itined in this report.
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Cattle and Buffalo Breeding in Bangladesh

M.O. Faruque! and A.K.F.H. Bhuiyan?!

Abstract

Bangladesh had 21.18 million cattle in 1984 and now possesses 21.57 million cattle The cattle
population in Bangladesh consists mainly of the indigenous deshi type. The country also has two
varieties of dairy cattle, viz. Red Chittagong (RC) and Pabna Cattle (PC). There are no imported
breeds or variety of beef cattle in the country. In 1998, Bangladesh produced 1.41 million metric
tonnes of milk and 1,060,000 metric tonnes of beef. According to the agriculture and livestock census
taken in 1984, Bangladesh had 0.46 million buffalo. The buffalo number now stands at 722,769
possessed by 270,228 households (1.52% of the total households of the country). The average number
of buffalo per household is now 2.67. Recently, Ministry of Fisheries and Livestock set up a
committee to take measures for genetic conservation of livestock including cattle and buffalo.

BANGLADESH is situated in the northeastern part of throughout the year. Out of 2.23 million hectares of
South Asia. It lies between 28%" and 26° 36north  land, 1.153, 1.18, and 0.46 million hectares are used
latitude and 88°"1land 92° 41east longitude. Bangla- for homestead, forestry and pasture respectively.
desh is a deltic region of three mighty rivers—theBangladesh has now 17.83 million households of
Ganges, the Brahmaputra and the Megna. Thevhich 6.03 million households are non farming
country is mostly flat except for a range of hills in the households. Within the farming households, 58.02%,
northeast and southeast. The south frontier is guardetll.65%, and 1.67% are small farmers (>1.5 acre),
by the Bay of Bangle. Bangladesh has an area ofmedium farmers (1.5-7.49 acres) and large farmers
147,570 sqg. km. with a population of 126 million.  (<7.50 acres) respectively. Out of the total house-
The density of population per square kilometre isholds, 28.11% have no cultivatable land. Cattle,
about 854 with annual population growth rate ofgoats and chickens are the main sources of meat in
1.8%. At present, agriculture accounts for about 32%Bangladesh. However, a considerable quantity of
of national GDP at current price and employs aboutmeat also comes from buffalo, sheep, pigs and
two thirds of the total labour force. Within the agri- ducks. The trend in meat production and consump-
culture sector, the contribution of livestock is tion is presented in Table 1.
increasing day by day. The share of livestock within
the agriculture sector has increased from about 7% tgable 1. Production of meat (metric tonnes) of different

12% during the past 10 years. species.
The topography of Bangladesh can be divided inta

four main ecological zones: rainfed or flood fed land, Species Year

wet land, hilly land and coastal area. Bangladesh has

about 14.5 million hectares of land, of which about 1985 1999

12.33 million hectares are used for cultivation
Cattle 175,956 161,000
Buffalo 4,128 4,000
Goat 18,576 126,000
Sheep 774 3,000
Chicken 36,636 110,000
Duck 21,930 —
Pig — 15,0008

1Department of Animal Breeding and Genetics, Bangladesh
Agricultural University, Mymensingh 2202, Bangladesh ~ 1DLS;2FAQ, *own estimation.
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Cattle Population and some other enterprises make pasteurised milk,
. - powdered milk, yoghurt, ice cream and milk drink.
Basic statistics They sell their products in towns and cities.

Bangladesh had 21.18 million cattle in 1984 (Anon. Meat is marketed in the traditional method. Indig-
1984) and now possesses 21.57 million cattle (Anonenous (Deshi) bulls and aged cows are slaughtered.
1996). This huge number of cattle is maintained byAbout 0.25-0.30 million bulls aged between 3-6
8,171,294 households, and this represents 45.83% ¢ears are slaughtered during the great one-day
the households of the country. The average numbgestival of the Muslim community. These bulls are
of cattle per household for the whole country is 3.0produced through beef fattening in different parts of
while that for small farmers (>1.5 acres), mediumthe country. The average live weight and dressing
farmers (1.5 to 7.49 acres) and large farmers (<7.percentage for Deshi cattle are 233 kg and 44%
acres) are 2.0, 2.0 and 4.0 respectively. However ifiespectively. Also, aged and culled bullocks coming
some milk pocket areas and commercial farms, théhrough the migration process from India are
herd size is much higher. slaughtered regularly in the local markets.

The cattle population in Bangladesh consists The problems associated with cattle production
mainly of the indigenous deshi type. There are also are: (i) poor genetics and lack of a sound and con-
number of crossbred cattle of different genotypessistent breeding policy; (ii) lack of animal recording
(crosses of Holstein, Jersey, Sahiwal and Sindhi witland a genetic evaluation system; (iii) inadequate
indigneous) which represents now about 2—-3% of theautrition (iv) insufficient health care services of
total cattle population of the country. The country Directorate of Livestock Services (DLS); (v) non-
also has two varieties of dairy cattle, viz. Redcommercialisation of the cattle industry
Chittagong (RC) and Pabna Cattle (PC). The approx-
imate number of Red Chittagong and Pabna cattle i§enetics and breeding program

about 5000 and 100,000 respectively. There are n%angladesh has now seven institutional herds under

imported breeds or variety of beef cattle in the o2
: Y the DLS, one institutional herd under BLRI and one
country. Cattle, except in_the institutional herds,; stitutional herd under BAU. These institutional

commercial farm and hilly areas, are raised under o .

semi-intensive system. In the institutional herds an erds maintain about 5000 cattle of different geno-
commercial farms, cattle are raised under arYPeS: Viz. Red Chittagong cattle, Pabna cattle,
intensive system. In hilly areas, cattle are raise ah'W"’.‘l.‘ Holstein, Sa.h'W‘T’ll Cross, and Holstein cross.
under an extensive system. In 1998, Banglades addition to thesellnstltutlor]al herds, there are a
produced 1.41 million metric tonnes of milk and number of commercial farms in and around the big
160.000 metric tonnes of beef. cities like Dhaka, Chittagong, Khul_na etp. In 1996_,

' there were about 26,000 commercial dairy farms in
the country. However the number has now reduced
to about 300 only. These commercial farms possess
Performance of various genotypes of the cattle arenainly F, or F, Holstein crosses. Bangladesh Milk
presented in the Table 2. Producer Cooperative Union Ltd. (BMPCUL) estab-

Cow milk in Bangladesh is marketed into two lished in 1964, also maintains registered herds at
ways. In the traditional method, milk is marketed by farmer level in four milk pocket areas and has more
milkmen as fluid milk to consumers. They also supplythan 100,000 registered cattle. Recently, Bangladesh
a part of the fluid milk to sweetmeat shops where milkRural Advancement Committee (BRAC), a NGO,
is used for preparation of sweetmeats and yoghurt. Oand three private cooperatives have started similar
the other hand, companies such as BMPCUL, BRACunctions to BMPCUL; however, the exact number

Productivity of cattle

Table 2. Performance of different genotypes of cattle.

Traits RC Pabna Sahiwal Holstein AL SLs
Birth weight (kg) 16 18 18 27 19 18
Age at 1st heat (monthly) 30 32 36 18 24 34
Age at 1st calving (monthly) 49 48 50 40 45 44
Lactation length (days) 245 265 308 340 393 236
Lactation yield (kg) 550 727 1500 3000 1800 1239
Average daily milk yield (kg) 3 4 5 11 6.5 5
Calving interval (days) 384 437 424 464 425 386

1Red Chittagong  2HL Holstein/indigenous cross 3SL Sahiwal/indigenous cross
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of farmers and cattle involved in their program is notnucleus. The first set of progeny through MOET by
known. The NGO, private farms and companiesnon-surgical techniques has been produced at CCBS
maintain the milk and health records. In institutional recently. Though an excellent permanent beef market
herds and BMPCUL milk, pedigree and healthexists, any beef genetics is yet to be imported into
records are maintained. However, ICIAR approvedBangladesh
methods for animal recording are yet to be followed
in Bangladesh. .

Bangladesh has a long history of importing exotic Buffalo Population
germ plasm as shown below: ; i

1930-1937: Hariana; 1937: Hariana, Sindhi and "> SaHsHICs
Sahiwal; 1960: Sindhi, Sahiwal and Tharparker; 1967 According to the agriculture and livestock census
50% Holstein and Jersey; 1973: Holstein and Jersetaken in 1984, Bangladesh had 0.46 million buffalo.
(Australia); 1987: Sahiwal; 1989: Holstein from The buffalo number now stands at 722,769 (Anon.
Spain; 1992: Sahiwal; 1992: AFS from Australia; 1996) possessed by 270,228 households (1.52% of
1983: frozen semen from Germany, New Zealand andhe total households of the country). The average
Kenya; 1987: frozen semen from Australia and Newnumber of buffalo per household is now 2.67. The
Zealand, 1990—2000: frozen semen of Freisian frormumber of buffalo per household possessed by the
France, USA etc. (Bhuiyan 1997). small, medium and large-scale farmers are 2.41, 3.0

The existing breeding program as adopted in 1982nd 3.49 respectively. About 35% of the total buffalo
was (i) breed females of urban, semi-urban and millof the country is possessed by the medium-scale
pocket area with 50% Friesian-50% Sahiwal/farmer. However, in the coastal areas, some families
indigenous bulls; (ii) breed females of the rural areasave up to 600 buffalo. The buffalo population can
with 50% Friesian—50% indigenous bulls. However be divided into following types/breeds.
in commercial farms, 100% Friesian was being used(a) Indigenous river types 433,200 head:;
In 1999, the breeding policy was revised, so that fof,) Bangladeshi Surti 4500 head:
extensive traditional farming, semen of |mproved(c) Indigenous Swamp 37,500 head:

indigenous germplasn and for intensive dairying, - . i
semen of 50% Freisian-50% indigenous has beekf!) Cross bred (NiliRavi Cross) 40,000 head;

recommended. (e) Non descriptive type 207,569 head,
This policy is being executed through one Central(f) NiliRavi 120 head.
Cattle Breeding Station (CCBS), 23 A.l. centres, 420 These buffalo are raised in particular agroeco-
sub-centres and about 550 A.l. points. The outcoméogical zones, i.e. the sugarcane belt, in marshy land,
of the past policy was not satisfactory and so a nevin the coastal area and the sandy islands of the Brah-
breeding policy was formulated. BMPCUL and maputra river. In the sugarcane belt, buffalo are used
BRAC have started recently to implement their ownfor draught purposes and the population is composed
breeding policy. They have introduced A.l. through predominantly of male buffalo. In the coastal area
the establishment of bull stations and the use o&nd Brahmaputra river basin, buffalo are used for
imported semen. milk and draught purposes. In these areas, the buffalo
Bangladesh has also tested the possibility ofpopulation is composed of both male and female, as
adapting MOET technology at the governmentshown in Table 3.

Table 3. Buffalo number by sex for selected regions of Bangladesh.

Location Buffalo number Total
Milchcow Drycow Heifer Calves Bull/bullock
Trisal 55 19 20 49 3 146
Nandina 5 4 6 7 1 23
Mathergon; 65 30 12 62 3 172
Dhunat 110 51 33 77 3 274
Ramhati
Upper part 60 74 65 40 116 355
Lower part 581 416 366 320 15 1698
Amtali 54 59 52 46 98 309

* Source: Faruque 2000
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In the marshy land, buffalo are used for draught andsenetics and breeding programs
meat purposes. Except for the lower part of the coastal
areas, buffalo in Bangladesh are raised under a semp@ngladesh has now only three recorded herds of
intensive system. However, little concentration isPuffalo: (i) a herd of 198 buffalo maintained at the
given to buffalo through this system. Buffalo in the Buffalo Breeding Farm under DLS; (i) a herd of 26
lower part of the coastal area are raised under aRuffalo maintained at the Dairy Farm of Bangladesh
extensive management system. In 1998, Bangladeghgricultural University (BAU); and (iii) a head of
produced 22,000 metric tonnes of beef meat and60 buffalo under a cooperative system in different

around 4000 metric tonnes of buffalo meat. villages maintained by Department of Animal
Breeding and Genetics since 1997.
Productivity of buffalo Before 1960, buffalo breeding in Bangladesh was

based on a straight breeding program carried out by

The productivity of different types of buffaloes is farmers themselves. The crossbreeding program with
given in Table 4. Nili-Ravi started in 1960. For this, Nili-Ravi bulls

The gestation period of the Surti buffalo is 309 23Zﬁlgbifgssdtiﬁgébﬁigei2i;Qethfgfgﬁaln;rf& f%ragrrlg
days. The calving interval for the same is 389 days. The same was done through A.I. by BAU from 1960

Buffalo milk in Bangladesh is used mostly for the o 1978, However, there was no program to follow
preparation of yoghurt and cheese. Milking is donewe nerformances of crossbred progenies at field
by the farmers or cowboys. Milk is sold to the |gyel. |n the absence of any organised and planned

market directly by the farmers or by milkmen. 5rogram, selection is being done on mass selection at
Buffalo meat is not generally sold as buffalo meat ing)| jevels.

the cities and towns. In the villages, buffalo are - . .
: L In March, 2001, The Ministry of Fisheries and
slaughtered like cattle and sold openly in the marketLivestock, Government of Bangladesh agreed in

Usually, the aged and culled buffalo are slaughtered, rinciple to formulate a National Buffalo Develop-

A butcher purchases one buffalo from the nearb)P ent Program (NBDP) for the first time. It is aimed

animal market and sells the meat throughout the da;f;[ systematic genetic improvement through planned

There are a number of problems associated withhreeding programs that will come into force
buffalo production and improvement in Bangladesh.throughout the country in the near future.
These are: (i) the existing buffalo production system
does not match the present socio-economic trendisenetic conservation of cattle and buffalo
(ii) there is no supplementary ration for dry period
and there is no calf starter for calf raising; (iii) healthThe Red Chittagong cattle, Bangladeshi Surti and
care service of the DLS is insufficient; (iv) no swamp buffalo demand genetic conservation. Bang-
scientific record keeping system exists; (v) lack ofladesh Agricultural University Dairy Farm has
appropriate buffalo breeding policy; (vi) there is no collected a number of Red Chittagong cattle and
organised marketing system for milk and meatBangladeshi Surti for multiplication and conserva-
production. tion. DLS has also collected Red Chittagong cattle

Table. 4. Performances of buffalo.

Traits Indigenous river Surti Indigenous swamp
Growth rate (kg/day) (overall) 0.270 0.245 0.270
Age at maturity (months) 48 42 55
Body height, male at birth (cm) 73 - -
Body height, mature male (cm) 123 - -
Body height, female at birth (cm) 72 70 72
Body height, mature female (cm) 121 126 125
Lactation length (days) 275 272 240
Lactation yield (kg) 590 812 280
Fat (%) 7.15 - -
Protein (%) 4.6 - -
Liveweight at slaughter, male (kg) 379 - -
Age at slaughtering (years) >9 - -
Carcass yield (%) 42 - -
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for conservation purposes. There is no attempt tdhuiyan, A.K.F.H. 1997. Cattle breeding and Improvement
conserve the swamp buffalo at present. Recently, Strategy in Bangladesh—Past, Present and Future.
Ministry of Fisheries and Livestock has set up a Keynote paper presented at a national seminar organlsed

committee to take measures for genetic conservation by the Directorate of Livestock Services, Government of

of livestock including cattle and buffalo. the Peoples Republic of Bangladesh Agricultural

9 Research Council (BARC), Dhaka, 25 May, 1997, 1-16.

Faruque, M.O. 1999. Genotypic difference in meat quality
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Current Situation and Development Trend of Beef Industry
in China

Zeng Qingkun?, Yang Bingzhuang!, Shang Jianghuat and Qin Jing!

Abstract

Chinese cattle and buffalo have rich resources and good meat performance, but these have not
been exploited fully. In the past 10 years, the development of beef production has been improved
greatly as a result of Government policy. With the development of technology and an increasing
standard of human life, there should be an increasing demand for higher quality beef, and the beef
industry in China has the prospect of greatly expanded development.

THE sTATISTICSOf the 5th census in 2000 enumerated Meat Consumption Comparison
more than 1.295 billion people in China, being the
largest population in the world. The Chinese Govern
ment began a process of family planning in 1980
thereby limiting the growth rate of the human popu-
lation to 1% (Anon. 2000).

Historically, cattle in China were used mainly for

‘draught purposes with a low use rate, resulting in a
restricted beef market supply. Beef consumption per
capita in 1996 was only 3.29 kg while pork was

17.24 kg as the daily meat food (Table 2). In recent
years, beef consumption with low fat and high protein
L and Resource has increased as people change their traditional diet.

China has a total area of 9.6 million sg. km., repre-Table 2. Meat consumption comparison (unit: kg/per
senting one-fifteenth of the world land mass, withPerson per year).
two-thirds being mountainous areas and 10.3% arable

lands (Table 1). Product Year
Table 1. Land resource and use. 1994 1995 1996
Pork 17.12 17.24 17.24
Types Area % of total Beef 3.10 2.44 3.29
(ha) land Poultry meat 4.13 3.97 3.97
Fresh egg 9.68 9.37 9.64
Total area of land 960,000,000 100.0 - -
Cultivated land 99,400,000 10.3 Source: Yearbook of Chinese Food Industry in 1997 (Anon.
Agricultural barren 26,700,000 2.8 1997).
Pasture 286,000,000 29.8
including available land 223,300,000 23.3 i i
Grassland brae 44,700,000 4.7 Agricultural Devdopmeht POIIC.y .
Land for towns, roads etc. 66,700,000 6.9 Although the land area of China is the third largest in

the world, the cultivated land per capita is only
Source: Yearbook for the Peoples Republic of Chinain 19980 073 ha, due to the large population. To solve the
(Anon. 1998). problem of food supply, it is necessary to develop an
agriculture with high yield, efficiency and quality,
particularly expanding economic herbivore industries.
The Chinese Government now attaches great impor-
1Buffalo Research Institute, Nanning, Guangxi, P.R. Chinatance to the dairy and beef industries and continuously
Email:gxbri@public.nn.gx.cn makes relevant policies for industrial development.
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Cattle Population crossbred with native breeds. This has improved the
) o meat and milk performance of native cattle. At
Basic statistics present in China, native and crossbred beef cattle rep-

According to FAO estimates from 1991 to 2000, theresent 15% of total bovine herds (Zan et al. 1999).
figures for cattle in China are increasing dramati-
cally. The population increased from 59.616 million Productivity Information
to 81.983 million, with 3.8% average annual growth
rate: the beef yield increased from 1.579 million M€at performance of cattle
tonnes to 5.023 million tonnes with 21.8% averageafter fattening, the dressing percentage of Chinese
annual growth rate; the milk yield increased fromcattle is equal to speciality beef cattle breeds. For
5.653 million tonnes to 9.009 million tonnes with examp|e' the dressing percentage of Qinchuan Cattle
5.9% average annual growth rate (Table 3) (Anonand Jinnan Cattle are 64.22% and 63.44%, respec-
1991-2000). tively (compared to Limousin 64%, Angus 65%,
There are 26 Chinese native cattle breeds that wer€harolais 67%, Shorthorn 65%, Hereford 59.8%,
historically used for draught purposes. A study duringHelvetic Simmental 62.9% and German Simmental
the past 20 years shows that Chinese native cattle pr62.9%); the meat percentage is over 53% (Table 4).
duce high quality meat, which has gradually changedrhese figures show that the purebred Chinese cattle
their use from draught to meat and milk purposes. Irbreed has fine meat performance. Previously it was
order to improve the production performance ofconsidered that the dressing percentage of Chinese
cattle, more than 10 famous fine exotic breeds forcattle was low, due to not having a proper fattening
meat and/or milk type were introduced to China andperiod.

Table 3. The volume of rearing and sales and beef yield in cattle.

Items Unit 1995 1996 1997 1998 1999 2000
Rearing head 77,627,672 75,861,129 69,102,938 76,850,267 79,198,309 81,983,409
Beef yield t 3,296,374 3,333,490 4,105,401 4,485,381 4,710,873 5,022,873
Milk yield t 7,257,517 7,891,387 7,644,204 8,016,726 8,644,380 9,009,275
Slaughter head 23,443,440 22,916,420 29,690,104 32,585,292 34,086,816 35,787,816
Avg carcass weight kg 140.6 145.5 138.3 137.7 138.2 140.4

Source: FAO statistics (Anon. 1991-2000).

Table 4. Score of dressing percentage of Chinese cattle.

Breeds
Qinchuan (castrated) Jinnan (castrated) Yanbian (castrated)

ltems n X Sx n X x n X X
Live weight before slaughter (kg) 30 565.03 45.04 30 541.87 45.58 10 535.00 42.47
Carcass weight (kg) 30 36325 32.85 30 34398 32.99 10 328.00 28.27
Dressing percentage (%) 30 64.22 221 30 63.44 2.07 10 61.29 1.25
Meat weight (kg) 25 306.44 29.48 25 29275 30.77 10 273.66 26.70
Meat percentage (%) 25 54.54 1.71 25 54.20 1.84 10 54.20 1.60

Breeds

Ke'erging Fuzhou Bohai

ltems n X Sx n X x n X X
Live weight before slaughter (kg) 15 576.26  68.79 10 585.80 66.35 12 501.25 44.22
Carcass weight (kg) 15 356.09 46.03 10 362.98 37.62 12 318.72 28.85
Dressing percentage (%) 15 61.73 1.49 10 62.05 1.58 12 63.59 1.75
Meat weight (kg) 15 300.02 40.91 10 302.21 33.56 11  270.63 24.71
Meat percentage (%) 15 51.94 1.61 10 51.62 1.25 11 53.37 1.89

Source: Jiang 1996.
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Market details Breeding index

In general, beef cattle bulls on large farms are sold atlilk performance index: 305-day milk yield is close
age 3 with a weight of over 480 kg; while dairy to or reaches advanced international levels with over
cattle are older than beef bulls when they are slaugh3.1% of milk fat rate and 2.9% of protein percentage.
tered, usually after moderate fattening. Meat performance index: approximately 400 kg
According to the rules, the animals should befor adults, over 55% dressing percentage and over
brought to abattoirs to ensure the public health45% of meat percentage.
Normally, beef is delivered to market while fresh.
In recent years, China has made a standard for thBevelopment trend of cattle
grading of beef, which is referred to as high quality

cattle for production and this has promoted exports. Average annual beef and milk consumption rates per
capita are far less than the mean world level. Cattle

Constraints to production is the main source of beef and milk at present and

] ) _will be long into the future. Therefore, cattle will be
Differences of seasonal weather, disease and feedinfie main item for development strategies, which

modes are the main constraints to production. have encouraging prospects for the future.
Beef cattle development is aimed at improving
Genetics and Breeding Program meat performance and quality so that it can achieve a
) larger percentage in the human meat diet; while dairy
Breeding record cattle development is aimed at increasing milk yields

The Fine Breed Record is established in many IargtgmcI contents (thu 2000). .

farms, bases and project areas. The items recorded FOr the potential development of the Chinese beef
include animal 1D, date of birth, pedigree (such as [DCat€ industry, feeding management strategies
and production performance of sire and dam), proShould be enhanced, and fine exotic beef breeds
duction performance, exterior score, body measureSnould be imported for crossing with cattle with low
ment, body weight, genetic index and genera|product|V|ty for improvement of meat performance
performance index. and beef quality. On the other hand, selection of

Chinese cattle should be improved for developing
Source of new genetics the excellent Chinese beef cattle breeds.

More than 10 exotic excellent dairy and meat breeds .

were introduced consecutively into China, including Buffalo Population

Holstein, Simmental, L|mou3|_n, C_ha_rolals, Hereford, Basic statistics

Shorthorn and Angus, resulting in improvements to

some Chinese cattle breeds crossbred for improvegccording to FAO estimates, buffalo are reared in 18

milk and meat performance. provinces of China and the population increased
_ _ slightly from 21.712 million in 1991 to 22.599
National breeding programs million in 2000, currently representing 21.6% of the

total bovine population in China (Anon. 1991-2000).
The average annual growth rate of 0.41% is lower
To produce fine milk and meat type cattle by the waythan the average annual world growth rate (1.04%)
of pure-breeding and crossbreeding. (Table 5).

Breeding objectives

Table 5. Volume of rearing and sales and output of meat and milk in buffalo.

Items Unit 1995 1996 1997 1998 1999 2000
Rearing head 22,928,259 23,597,103 21,733,463 22,556,688 22,676,620 22,598,620
Slaughter head 3,007,502 2,507,297 3,246,209 3,387,463 3,667,685 3,605,685
Meat yield t 301,625 251,582 325,565 339,403 367,403 361,403
Avg carcass weight kg 100.3 100.3 100.3 100.2 100.2 100.2

Milk yield t 2,200,000 2,300,000 2,450,000 2,450,000 2,450,000 2,450,000

Source: Science of Chinese Buffalo (Zhang et al. 2000).
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There are 18 Chinese native buffalo breeds, whictperiod. They are gathered and quarantined like pigs
are swamp type. They were used for draught due tby commercial slaughter companies to ensure that
their low performance in terms of milk and meat. Inthe animal sold is healthy and then delivered to the
the past 20 years, the milk and meat performance derminal markets.
buffalo has been improved by the way of cross- Due to the requirements of the human diet and the
breeding and selection, and their use has changdinmitations of equipment in slaughter houses, meat is
from draught to use for milk and meat purposes.  supplied to market fresh. Frozen product is low in

quality.

Productivity Information Constraints to production
Growth development and meat performance of Instead of seasonal weather and diseases, the main
buffalo influences on buffalo production are rearing in small
Growth rate is similar between Chinese nativeherd sizes, poor quality feed, with low levels of
buffalo and exotic river type Murrah and Nili-Ravi Mmanagement resulting in slow growth rate, small
buffalo during the first two years, but higher in body weight and low production performance. This
crossbred buffalo with a crossbreeding advantagés unfortunate in light of the fact that Chinese buffalo
(Table 6). The body weight of adult native buffalo is have the third largest population in the world.
less than that of Murrah and far less than Nili-Ravi
buffalo by more than 200 kg (Table 7). Genetic and Breeding Programs
Market details Breeding record of buffalo

Generally, without identifiable standards, buffalo areThe Fine Breed Recording Scheme is established in
slaughtered at 24 months after a moderate fatteningnimal breeding farms, householder and countryside

Table 6. Reproductive and production performance of some buffalo.

Items Binhu Fulin Guizhou Murrah Nili-Ravi Murrah Nili-Ravi Crossbred
crossbred crossbred

Calving interval (days) 450 4475 839.5 471.4 531 535 481.2 506.2
Weight at 12 months ~ male 0.71 0.63 0.62 0.65 0.64 0.63 0.45 0.78
(kg per day) female 0.62 0.60 0.55 0.55 0.6 0.51 0.61 0.72
Weight at 24 months  male 0.46 0.38 0.43 0.42 0.45 0.6
(kg per day) female 0.43 0.36 0.48 0.49 0.58 0.58
Weight of adults (kg) male 547.8 491.7 487.1 888.0 821.1 473.2 922.5

female  485.0 446.5 428.9 622.4 659.8 486.7 642.6 662.1

Source: Science of Chinese Buffalo (Zhang et al. 2000).

Table 7. Meat performance comparison of buffalo bulls.

Items Age Weight  Carcass Meat Dressing Meat  Meat-bone Loin-eye
(months)  before weight weight percentagepercentage ratio muscle
slaughter (kg) (ka) (%) (%) area
(kg) (cr)

Native 19-21 216.0 109.8 85.0 50.8 39.3 1:34 40.7

Murrah crossbredF 24 447 251 190.4 56.2 42.6 1:4.8 156

Nili-Ravi crossbred F 18 398.0 205.6 165.5 51.9 41.3 1:4.1

Nili-Ravi crossbred § 26 361.0 206.1 1735 57.1 48.1 1:4.9

Triple-crossbred 18-24 440.7 230.6 187.0 52.4 42.4 1:45 75.1

Triple-crossbred £ 19-27 313.3 170.3 132.8 54.4 42.3 1:3.8 47.9

Murrah 19-24 292.0 210.9 164.5 53.7 41.9 1:3.6

Nili-Ravi 19-24 436.7 219.1 171.9 50.1 39.3 1:3.6

Source: Science of Chinese Buffalo (Zhang et al. 2000).
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demonstration areas where buffalo are reared. ThBreeding methods

selection index is a main component combined W'thTwo breeds cross combination model: using updating

the pedigree index and total performance index. Th . .
fine breed records of buffalo includes ID of animal,%ross_-breedlng metho_ds, and th_ree breeds Cross com-
bination model: using growing cross-breeding

date of birth, hair color, current pregnancy numbermethods

(age), pedigree (ID of dam and sire and milk per- )

formance of dam), milk performance (years, preg- oo

nancy numbers, fat rate of 305-day milk yield), Breeding index

overall type score, body measurement, body weightMilk performance index: 1500 kg of milk yield at the

genetic index and total performance index. Thefirst lactation for 305 days and 7.0% of milk fat rate.

buffalo are registered in the fine breed record only if Meat performance index: over 350-400 kg of

they measure up to one of the following: weight at age of 1824 months, more than 50% of

a. one or more items on the buffalo breedingdressing percentage and more than 40% of meat
indexes; percentage.

b. the reservation value of genetic index for the )
calves selected by genetic indexes; Distribution of buffalo breed improvement

c. 100% of total performance indexes for the calvespitferent production demonstration areas are con-
selected by total performance index, from whichgcting breeding programs in order to improve the
the males as elite bulls are used for breeding anflevelopment of buffalo breeding and production. For
the females as breeding dam are incorporateghstance, frozen semen are supplied to the corre-
into breeding nucleus herds; and o sponding breeds or types by provincial or city

d. mean value or more of production trait indexespreeding improvement stations according to a pre-

for crossbred.females proplucing offspring by getermined distribution program.
inter se breeding, as breeding herd, from which

those in excess of mean value of breeding herd ifprjvate breeding program

terms of production trait indexes are selected into_, . o
breeding nucleus herds. Both of the two herdsEither pure-breeding or crossbreeding is conducted
are registered in the fine breed record. according to current situations and conditions in

different areas.

Sour ce of New Genetics Breeding policy

Murrah buffalo from Indian and Nili-Ravi buffalo Developing buffalo for the dual purposes of milk and
were introduced to China from Pakistan in 1957 andneat is an efficient way to solve the problem of
1974, respectively. Of these, the population hadimited milk and meat supplies in south China.
increased from tens originally to hundreds now by The Chinese Government is concerned with devel-
way of pure-breeding and selection for over 20 yearopment and utilisation of the buffalo resource. In
and from which frozen semen has been producedOctober 1974, the former Science and Education
The Buffalo Research Institute in Guangxi ProvinceBureau of the Agriculture Ministry organised 14
of China used these two river type breeds for crossprovinces to conduct a Buffalo Production Workshop
breeding with native buffalo. The average milk yield in Nanning city of Guangxi province. In the course of
at 305 days of triple-crossbred buffalo has reachedhis meeting, a Coordination Group for National Buf-
more than 2100 kg and even more than 3800 kg fofalo Improvement and Breeding was established to
the top individuals. The dressing percentage andrganise and coordinate national scientific research
meat percentage of buffalo bulls are 54.4% andand production of buffalo. In September 1987, the
42.2% respectively. former Livestock Husbandry Bureau of the Agricul-
The Government of India gave a batch of Murrahture Ministry held a Buffalo Development and Utilis-
buffalo semen as a present in 1995. This is currenthation Workshop in Beijing to conduct preliminary
being used at the Buffalo Research Institute inplanning and then established a National Group of
Guangxi, which has a good history of pure-breedingBuffalo Development Projects and Team of Experts

of Murrah buffalo. in April 1989. In July 1991, the former National
Scientific Technology Committee distributed a
Breeding programs Buffalo Dairy Development Project to both Guangxi

. A and Guangdong provinces. In 1996, the Central Dairy
Breeding objectives Project Office of the Agriculture Ministry organised
To breed new buffalo varieties for the dual purposeghree provinces of Guangxi, Yunnan and Guangdong
of milk and meat. to carry out the China-EU Buffalo Development
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Project for crossbreeding improvement and breedingspecial beef cattle in terms of all indexes, with
technical training, dairy development and milk characters of top quality, special flavor, tenderness
processing for buffalo. Moreover, the Chineseand succulence; while the daily gain of some
Government listed the development of beef, buffaloChinese buffalo breeds at the age of 24 months is
and dairy buffalo as part of 2001-2005 Nationalequal to that of exotic fine breeds. This indicates that
Economic Development Planning. With the aid of theChinese cattle and buffalo are good genetic resources
Government, the buffalo industry has been improvedwvith good meat performance.

greatly. At present, Guangxi province has the largest Genetic conservation of cattle and buffalo is

buffalo population (4,800,000) in China. realised through reservation of live animals, preser-
vation of frozen semen and embryo and the estab-
Future development trends lishment of a gene bank.

¢ Develop native buffalo in south China from
draught use to meat performance, in particular
those with fine genetic characters such as large References
body size and high growth rate, for improvementAnon. 1997. Yearbook of the Food Industry of China.
of performance and quality by way of short term  Beijing: The Light Industry Publishing House of China.
fattening. Anon. 1998. Yearbook of the Peoples Republic of China.

« Enhance selected buffalo herds with high milk Statistics Bureau, Government of China. Beijing: The
performance by pure-breeding or crossbreedingA Statistics Publishing House of China.

: : . non. 2000. The World Population Data in 2000. Human
for milk purposes, promoting the dairy develop- Population and Family Plgnning, 47(5): 58-63.

ment of buffalo in Su't"_"ble areas. . Anon. 1991-2000. FAO database, http://apps.fao.org
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such as MOET to speed up the breeding of finezan, L.S., Zhang, K.Z. and Guo, Z.C. 1999. Enhancing of
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Beef Production in India
Kiran Singh!

Abstract

India has less than 3% of the world’s total land area but supports 55% of the world’s buffalo,
16% of the world’s cattle; 20% of the world’s goats and nearly 4% of the world’s sheep. Cattle and
buffalo husbandry in India is a multi-purpose system in which these animals are used mainly for
milk, draught and organic manure purposes. When there is no utility on any of these accounts or
there is no profitability and animals become a burden on the farmer, these culled and spent animals
are used for meat purposes. In cattle breeding, most state governments are resorting to cross-
breeding with the semen of exotic breeds like Holstein Friesian, Brown Swiss and Jersey. Holstein
Friesian is the breed of choice. However, in hilly and heavy rainfall areas, Jersey has been recom-
mended. Semen of the exotic breeds is the source of new genetics. For superior indigenous breeds,
selective breeding has been recommended but in certain areas crossbreeding with the semen of
exotic breeds is being practiced using the females of indigenous purebreds. For genetic conser-
vation purposes, survey, characterisation, conservation and improvement programs for various
indigenous breeds have been taken up under a Network Project on Animal Genetic Resources. The
objective is to determine population status, socio-economic conditions and breed characteristics
and to undertake a conservation program for breeds whose number is on the decline.

INDIA is the largest livestock-holding country in the from the livestock sector rose from Rs. 691.22 crores
world and its present livestock inventories exceedn 1987-88 to Rs. 1930 crores in 1995-96.

470 million, based on an annual growth rate of more The livestock are of considerable diversity to
than 1.5% per annum from the last official livestock withstand environmental stress and inadequate levels
census in 1992. of nutrition and management. India possessed almost

India constitutes less than 3% of the world’s total10% of all the recognised breeds of cattle, 100% of
land area whereas it supports 55% of the world’'sbuffalo breeds, 30% of goat breeds and 15% of the
buffalo, 16% of the world’s cattle; 20% of the world’s sheep breeds in the world. Though India has the
goats and nearly 4% of the world’s sheep. At preseniargest livestock population in the world, its genetic
livestock and livestock products account for 26% ofquality and productivity is poor due to unscientific
India’s agricultural output. Though the share of agri-feeding and management, unorganised breeding,
culture in India’'s GDP has been falling, the value ofinadequate nutrition and unmotivated tranfer of tech-
the output from livestock products is going up. nical developments from institution to farms.

The dairy sector accounts for 66% of livestock A majority of livestock consists of low milk-
products in terms of value. Animal husbandry andyielding non-descript cows and buffalo, profusely
dairying are playing a vital role in rural economy. At fed on crop residues and natural herbage and
current prices, the gross value of the output from thigoughage without supplementation with costly con-
sector has gone up from Rs. 42,040 crores in 1990centrates due to scarce land for pastures and forage
91 to Rs. 82,704 crores in 1995-96 accounting foiproduction and high cost of feed concentrates.
over 26% of the total agricultural output excluding ~Milk production per animal is usually higher in
animal draught power output. India’s export earningsareas where there is balanced and mixed farming. The
best milk animals are found in areas where agriculture
is prosperous and cultivated fodder, coarse cereals
1Deputy Director General (Animal Sciences), Indian and oilseed milling by-products, crops residues, etc.
Council of Agricultural Research, Krishi Bhavan, New are easily available and where pressure on land is
Delhi-110 001, India comparatively low.
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Table 1. Livestock population (millions).

Species/Period 1961 1966 1972 1977 1982 1987 1992
Livestock 335.40 344.10 353.40 369.00 419.59 445.28 470.14
Cattle 175.60 176.20 178.30 180.00 192.45 199.69 204.53
Buffalo 51.20 53.00 57.40 62.00 69.78 75.97 83.50

Sheep 40.20 42.00 40.00 41.00 48.76 45.70 50.80
Goat 60.90 64.60 67.50 75.60 95.25 110.21 115.28
Pig 5.20 5.00 6.90 7.60 10.07 10.62 12.79

Poultry 114.20 115.40 138.50 159.20 207.74 275.32 307.07

Source: Livestock Census, DES.

The availability of feed concentrate in the country Native vs crossbreds
at present is estimated at 42 million tonnes against Bopulation of indigenous and crossbred cattle
requirement of about 80 million tonnes. The availa-(mi”ions) is given in Table 2.
bility of green fodder is estimated at 574 million
tonnes against a requirement of 745 million tonnesTable 2. Population of indigenous and crossbred cattle
The major reason for this shortage is increasingly(millions).
human pressure on cultivable land, indiscriminate

grazing leading to degrading of grazing lands andCattle Year

difficulties in obtaining certain feed ingredients in

required quantities at reasonable prices throughout 1982 1987

the year. . o  Native 180.40 188.28
The Government is considering the formulationsCrossbreeds 8.80 11.41

of national livestock policy for up-grading of genetic
stock and for elimination of unproductive cattle. The Nymber of herds/animals per herd
Union Government has constituted and appointed a

working group to review cattle and buffalo breeding N herd of cattle is being maintained exclusively for

policy and to recommend a new policy. the production of beef. The numbers of herds of dif-
. . ferent breeds of cattle in the country being main-

As such, India does not have beef cattle in consainaq for production of milk and bullocks are given

ventional definitions as practiced in western and;, Table 3:

other developed countries except some pockets like ’

North East Hill Regions where most of the cattle andTable 3. Number of herds of different breeds of cattle

buffalo are reared predominantly for meat. Most ofmaintained for production of milk and bullocks.

the beef production in India is based on culled and

spent cattle and buffalo. Breed No. of farms

The estimate of the human population was , e ohal

966.192 million in 1997, 982.223 million in 1998 Deoni

and 999.82 million in 1999. The total land are is gaglag

328.73 million hectares, and total grazing pasture isir 2
11.4 million hectares. Arable land was 149.79 mil-Hallikar
lion hectares in 1997, 150.10 million hectares inHariana
1998 and 151.10 million hectares in 1999. Kangayam
Kankrej
Khillari
Cattle Population mgggri
. . Nimari
Basic statistics Ongole
Rathi

There are 30 well defined breeds of cattle in India.Red Sindhi
However, specific breed populations are not knownSahiwal
because the 5-yearly census considers species rathBrarparkar
than individual breeds. The cattle population inUmblachery
different census years is given in Table 1. Vechur

N =
PrERRoANRNYo P oR
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Cross breeding vs. purebred Production information

Out of the total cattle population of around 200 mil- Meat production in 1998 was 1,400,800 tonnes,
lion, the crossbreds constitute around 7%. As manyl,421,400 tonnes in 1999 and 1,442,100 tonnes in
as 80% of the cattle belong to the non-descrip2000. Milk production in 1998 was 35.5 million

category and 20% of the cattle belong to welltonnes, 36.0 million tonnes in 1999 and 30.9 million

defined breeds of cattle. tonnes in 2000.

Cattle population trend Main use

The population trend for cattle and other species of\one of the breeds is used for production of beef in
livestock producing meat is given in the Table 4.  India due to a legal ban on the slaughter of cows.

The well-defined breeds of cattle and non-descript

Table 4. Livestock population annual growth rates (%).  animals are mainly used for milk, draught and

manure.

Species/period 1951-72 1972-92 1951-92

- Productivity information

Livestock 0.94 1.44 1.19

Cattle 0.69 0.69 0.69 Productivity/performance

Buffalo 141 1.89 1.65 . . . .
Sheep 0.11 1.20 0.66 Information on birth weight and adult body weight
Goat 1.80 2.71 2.26 for different breeds of cattle is given in Table 5.

Pigs 2.28 3.13 2.70 The reproduction performance of various breeds
Poultry 3.22 4.06 3.64

of cattle is given in Table 6.

Table 5. Birth weight and adult body weight for different breeds of cattle.

Breed Birth weight Adult weight

Male Female Overall Male Female
Amritmahal 20.8 19.9 500 318
Bachaur 19.7 18.8 385 318
Bargur 18.9 18.1 340 295
Dangi 18.4 17.5 17.9 363 310
Deoni 23.0 23.4 590 340
Gaolao 19.3 185 430 340
Gir 23.1 21.3 23.9 544 309.8
Hallikar 21.3 20.2 340 227
Hariana 23.34 21.73 22.4 499 325
Kangayam 22 21 21 540 380
Kankrej 24 23 23.0 343
Kenkatha 19.2 18.9 — 350 300
Kherigarh 20.7 19.9 — 476 318
Khillari 22 21.3 499 334
Malvi 21 19 19.9 499 340
Nagori 17.5 16.3 16.9 362.9 317.5
Nimari 19.9 18.7 390 318
Ongole 28 26 26.8 570
Ponwar 17.6 — — 318 295
Punganur 12.8 11.4 12.3 244 178
Rathi 19.4 19.1 19.2 294.81
Red Kandhari 20.4 18.7 20.1 430 340
Red Sindhi 22.5 21.4 219 450 320
Sahiwal 22.4 20.9 21.7 540 326.8
Siri 21.2 19.9 — 454 363
Tharparkar 231 22.4 22.6 294.8
Umbalachery 18.6 17.9 385 325
Vechur 11.2 10.2 10.6 178.43 132.0
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Table 6. Reproduction performance of various breeds of cattle.

Breed Age at first calving No. of services/ Service period Calving interval

(days) conception (days) (days)
Amritmahal 1337.6 = 115.52 577.6 £ 24.32
Bachaur 1453.24 + 21.75 1.38 + 0.06 487.79 £5.92
Dangi 1351 + 38.6 1.65 185.6 + 9.7 474.1 +10.2
Deoni 1391.0 + 26.74 170.0+ 7.0 447.0+8.0
Gaolao 1298.9 92.52 £ 1.35 387.4
Gir 1552 3.4 219.0 516
Hallikar 1370 + 45.6 598.9 + 27.36
Hariana 1566.8 2.39 231.85 482.73
Kangayam 1330 498.4
Kankrej 1438.1 + 10.95 223.7 490.0
Khillari 1427.5 450
Malvi 1432.02 178.3 419
Nagori 1440.04 1.52 172.09 460.95
Nimari 1477 4825+ 11.64
Ongole 1473.2 191.4 + 6.28 500.4 £ 11.26
Punganur 1125 1.35 182.8 + 20.15 452.4 +18.7
Rathi 1410.6 3.34 204.72 518.8
Red Kandhari 164.7 + 18.03 444.15 + 9.62
Red Sindhi 1323.7 1.99 148.0 442.9
Sahiwal 1183.4 £ 18.34 27+0.1 1755+ 3.7 450.6 £ 5.56
Tharparkar 1247.31 1.88 127.52 431.00
Umblachery 1593.0 + 12.2 177.0 £ 3.0 446.0 £ 4.0
Vechur 1073 £ 46.4 449.7 £ 4.6
Market details Table 7. Number of farms per breed of buffalo in India.
No well organised marketing system for beef existsy .o No. of farms
in India.

) . Bhadawari 1
Constraints to production Jaffarabadi 1
The major constraint for beef production in India is m(a?él?]na 333
the legal ban on the slaughter of cows. Nili-Ravi 1

Surti 4
Buffalo Population Crossbred vs. purebred
Basic statistics Since the best buffalo germplasm is available in

India, no breed/germplasm of this species has been
Number by breed introduced from outside for crossbreeding. However,

There are 10 well-defined breeds of buffalo in India.upgrading of low producing breeds/non-descript is
However, individual breed populations are notbeing carried out with improved breeds like Murrah
known because the 5-yearly census considers speci@gd Surti.
and not breeds. Buffalo populations in different .
census years are given in Table 1. Buffalo population trend

. ) The population trend for buffalo is given in Table 4.
Native vs. exotic

All the buffalo breeds are native to India as theyPrOdUCt'On statistics

have their origin and home tract in the country. NoMeat production in 1998 was 1,380,000 tonnes,
exotic breed has been imported into India because df,410,360 tonnes in 1999 and 1,421,400 tonnes in
the availability of best buffalo germplasm in India.  2000. Milk production in 1998 was 35.85 million

The number of farms per breed of buffalo in Indiatonnes, 38.0 million tonnes in 1999 and 39.0 million
is given in Table 7. tonnes in 2000.
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Table 8. Birth weight and adult body weight for different breeds of buffalo.

Breed Birth weight Adult weight

Male Female Overall Male Female
Bhadawari 27.0 25.0 25.3 475 425.7
Mehsana 29.5 28.5 29.0 565.4 484.2
Murrah 31.7 30.0 30.3 567 516
Nagpuri 29.0 28.1 28.6 520 363.5
Nili-Ravi 35.1 34.5 34.8 567 454
Pandharpuri 28.0 25.6 26.8 416.2
Surti 26.3 24.5 25.2 500 382.6
Toda 27.9 28.0 27.9 380 380
Main use three methods of sale of buffalo for meat, viz. (i) pri-

vate negotiations, (ii) the under-cover sales system,
and (iii) the open auction system. Out of the total

slaughtered cattle, around 50% are sold by private
negotiations, 27% by the under-cover sales system
d the remaining 23% are sold by open auction.
aximum price is received when farmers sell their

phﬁalo beef through open auction.

The buffalo breeds in India are mainly riverine type
and are used for production of milk. The buffalo
males in certain regions are used for draught pur
poses. The male calves in the urban and rural are
are generally neglected and are starved to dealtrhI
These male calves can be salvaged and used for pr,
duction of meat. Further, there is a constant drain o
she-buffalo from breeding tracts to urban milking congtraints to production

centres where after completion of lactation, they are

sold for slaughter at very low prices. The slaughteredndia can be a major exporting country for buffalo
buffalo reach the hands of meat traders to meet thgeat, if the following three major constraints are

domestic and export requirements. removed. o
1. The existing slaughterhouses are not sufficient in
Productivity information number. There is a need to construct additional

slaughterhouses in areas where large buffalo

Information on birth weight and adult body weight — popylations are concentrated. This will increase

for different breeds of buffalo is given in Table 8. export processing capabilities.
The reproduction performance of various breeds;. Some slaughterhouses in northern India cater
of buffaloes is given in Table 9. exclusively to the export meat trade through

second shift operations with every care being
Table 9. Reproduction performance of various breeds of  taken to maintain hygiene and veterinary public
buffalo. health inspection standards. Even then, some of
the importers express doubt about the operational
hygiene and handling of the system. This can be
avoided when new slaughterhouses are built.
3. The animal disease situation, particularly with

Breed Age at first No. of Service Calving
calving services/ period interval
(days) conception (days) (days)

Bhadawari 1477 179 478 respect to Rinderpest and Foot and Mouth

Jaffarabadi 1361 1.50 93 440 diseases, is also a major constraint in exporting

Mehsana 1265.9 1.93 161 475.5 meat to countries free from these diseases. If we

mUrrah‘ ﬁ% ig?i ﬁg-3 223-9 can create zones free of these diseases, perhaps
agpuri . .

Niliglgavi 1359 538 205 s 'éhxeteﬁ;(port could be improved to a very large

Pandharpuri 1255 3.00 165 465 ’

Surti 1692 2.81 142 534

Genetics and Breeding Programs for Cattle
Market details and Buffalo

Marketing of buffalo meat in India is still under the Out of the total cattle and buffalo available in India,
traditional sector and unorganised. There are mainlyghe majority of the animals (>90%) are maintained
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by farmers in numbers ranging between 1 and 3, andGenetic Conser vation of Cattle and Buffalo

only a few progressive farmers maintain large herOISSurvey, characterisation, conservation and improve-

A small fraction of the animals are available at thement programs for various indigenous breeds have
organised farms run by the state/central governmer%

h Sy een taken up under the Network Project on Animal
and NGOs which maintain history sheets and recorg; ohatic Resources and NATP on Animal Genetic
production (milk production, lactation length, dry

. ) . h - Resource Biodiversity at various centres located in
period) and reproduction traits (service period, ag y

t first calvi tati od Nina it lethe breeding tract of the various breeds. The pro-
gtc )IFS calving, gestation period, calving Interval oams are being run at these centers in collaboration

with state agricultural universities, ICIAR institutes,

As regards breeding policy of cattle, most of thestate governments and non-government organis-
state governments are resorting to cross-breedingtions. The objective of this program is to determine
with the semen of exotic breeds like Holstein population status, socio-economic conditions and
Friesian, Brown Swiss and Jersey. Holstein Friesiarbreed characteristics and to undertake a conservation
is the breed of choice. However, in hilly and heavyprogram for breeds whose number is on the decline.
rainfall areas, Jersey has been recommended. The conservation program includes in-situ conserva-

The semen of the exotic breeds is the source ofion by having live animal herds and ex-situ conser-
new genetics. For superior indigenous breeds, seled/ation by cryo-preservation of semen to conserve the
tive breeding has been recommended but certaifireatened breeds. _ o
state governments are not following this assiduously Specific programs for the breeds facing extinction
and crossbreeding with the semen of exotic breeds i8ave been taken under various schemes as detailed in
being practiced using the females of indigenousTable 10.

purebreds. Table 10. Specific programs for the breeds facing
Progeny testing programs for selection of geneti-extinction.

cally superior bulls of some of the important indige-

nous breeds is going on at certain farms individuallySpecies Breed Preservation and improvement

or in association with other farms maintaining the programme

same breed. Upgrading of non-descript with superior

indigenous breeds has also been recommended?te \/P;C“hgu"’l‘r“”r K’:?W;?}'&?”?ngg;‘ra Pradesh)
where feed and fodder availability is moderate, ands ¢tal0  Toda TNVASU (Tam)ﬁ Nadu)

crossbreds and exotic breeds requiring higher inputs

cannot be sustained. To conclude, cattle and buffalo husbandry in India

In buffalo, the recommended breeding policy foris a multi-purpose system in which these animals are
defined breeds of buffalo is selective breeding. Forused mainly for milk, draught and organic manure
non-descript, upgrading with superior indigenous(dung) purposes. When there is no utility on any of
breeds has been recommended. No semen/bulls atieese accounts or there is no profitability and animals
imported from other countries as India has the besbecome a burden on the farmer, these culled and
buffalo germplasm in the world. spent animals are used for meat purposes.
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Development Strategies for Genetic Evaluation of
Beef Production in Indonesia

Andi Djajanegaral and Kusuma Diwyantot!

Abstract

In order to develop the livestock industry in Indonesia, global threats should be matched to the
existing potential of domestic resources. Breeding and breed improvement technologies are
important components in getting better valued livestock products of national and international
benefit. Development plans therefore should increase added value of the product through main-
taining good coordination between concerned parties in developing the livestock industry within an
integrated approach, both vertical and horizontal, based on zero waste schemes. Utilisation of
external input should be limited following the Low External Input Sustainable Agriculture
(LEISA) approach to obtain high efficiency and competitive capacity.

TAKING into account the available local resources,aside from estate crop areas, vast open grasslands are
many challenges and opportunities are open for devehlso found in the Province of South Sulawesi.
oping the beef industry in Indonesia that obviously The Island of Kalimantan is still occupied by virgin
relate to biophysical, technical, socioeconomic, infra-forest and transport means between places is often
structure and national interest factors, and in additionserved by boats, particularly in the swampy areas. In
anticipated internal and external changes. these areas, buffalo play an important role, as only
In Indonesia, the beef industry is dominated bythese animals survive the rather specific ecosystem.
smallholder farms (with only several large-scaleln Irian Jaya, the infrastructure is also still limited
cattle operations around urban areas) having awithin vast virgin forest areas. The major cattle popu-
average farm size of around 2—-4 head/farm that arktion provinces are Java (Central and East Java
concentrated on the Island of Java. The possibility oProvinces), Bali, Nusa Tenggara islands, South
utilising local feed resources in many instancesSulawesi and Lampung, whereas more buffalo are
determines the development of the beef industryfound on the Island of Sumatera. It is a fact that the
such as the abundance of agricultural residues angnimals are raised by smallholder farmers, thus in
agro-industrial by-products that are currently notplanning strategic approaches for agricultural devel-
fully utilised in many regions opment in Indonesia, one should apparently follow the
Indonesia as an archipelago consists of oveAgro-ecological Potential Analysis (APA), as well as
17,000 islands of which five are the main largethe economical, and take advantage of the potential
islands, i.e. Sumatera, Java, Kalimantan, Sulawediatural resources available. It is important to take into
and Irian Jaya. Population density between islandsonsideration the animal density, local market, infra-
varies and Java is inhabited by close to 60% of thétructure and human resources (Ashari 1999).
over 200 million people (Table 1).
The country is divided into 30 provinces with
variable agro-ecology zones between islands. Java Livestock Production
has vast rice production areas, whereas Sumatera is
occupied by large estate crop areas, and in Sulawedi the early 1990s, the beef industry in Indonesia
grew very fast from initially only 5 feedlots in 1992
to 42 in 1997. The fast growth was supported by
importation of feeder cattle (including products)
1Central Research Institute for Animal Sciences—CRIAS,because domestic beef production could not meet the
JI. Raya Pajajaran Kav. E59, Bogor 16151, Indonesia increasing demand (Table 2).
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Table 1. Human and livestock population in Indonesia (1998).

No. Island Land Area Human Beef cattle Buffalo Dairy cattle
(km?) (1000) (hd) (hd) (hd)

1 SUMATERA 482,393 43,209 2,704,119 1,304,854 7,426
2 JAVA 127,499 119,631 4,823,735 703,652 314,159
3 KALIMANTAN 547,891 11,176 401,007 65,039 190

4 SULAWESI 191,800 14,519 1,684,575 271,444 56
5 IRIAN JAYA 421,981 2,111 74,942 1,534 70

6 OTHER 165,615 13,747 1,945,498 482,768 91
7 INDONESIA 1,937,179 204,393 11,633,876 2,829,291 321,992

Source: Statistik Indonesia. Biro Pusat Statistik. 1999 and Buku Statistik Peternakan, Ditjen Peternakan, 1999.

It is apparent that the monetary crisis in 1997 had The local breeds of cattle in Indonesia are probably
a large impact on livestock development and is stillthe most superior genetic resources, particularly the
affective to date with the closing of many beef cattleBali cattle, having excellent fertility and calf—crop
fattening operations. Many feedlots went bankruptperformance under harsh conditions. One factor that
and face a huge loan burden, but currently, althoughvas not wanted of the Bali cattle is its low resistance
the rupiah exchange rate is still weak, beef fatteningagainst Malignant Catharral Fever (MCF), hence, itis
operations are starting to grow again and importatiorgenerally not recommended to raise sheep in Bali
of frozen meat is also slowly gaining and taking cattle regions.
advantage of the widening supply-demand gap |t has long been recognised that the genetic
(Table 2). quality of the present Bali cattle is degrading due to

One would not be surprised that, provided themismanagement of the bulls and limited serious
national economy situation improves, increasedefforts for genetic improvement, and in NTT, the
population and nutrition awareness of the peopleBali cattle may have suffered an inbreeding problem.
would consequently increase the demand for beef as The Madura cattle was believed to be a cross
experienced in other countries. A target for Indonesigetween the Bali cattle and Zebu over decades ago
to increase beef consumption of one kilogram pekhat developed well on the Island of Madura. The
capita per year would mean an additional supply ofeople of Madura have a traditional culture which

at least 1 million head of cattle and buffalo beingjncjudes cattle racing. In this, Madura cattle appear
slaughtered for the more than 200 million people. g pe dominant.

The Sumba Ongole cattle breed originates from
the Ongole cattle imported from India in 1912, and
initially aimed at providing draught animal power.

Table 2. Meat production and consumption.

No.  Year M&)egopgggﬁg;ion Me(ﬁt fg‘?“gﬁ;ion Their crosses with the local cattle are widely spread

gcaply all over Indonesia, especially in Java (crosses
1 1975 4350 334 between the Ongole and Javanese cattle and gener-
2 1980 570.8 3.92 ally named sapi PO, known as the Peranakan Ongole
3 1985 808.4 4.95 or Ongole Cross cattle). The pure breed Ongole
4 1990 1027.7 5.70 cattle are kept to date in isolation on Sumba Island,
5 1995 1508.2 7.90 serving as a genetic resource pool. The Pesisir cattle
6 1998 1228.5 4.24

are found mainly in West Sumatera, where the male
animals are believed unsuited for draught use. The
Aceh cattle is believed to be descended from the
Bengal cattle of India. However, its exact breeding is

The known local breeds of cattle of Indonesia are th&'°! known. )

(1) Bali Cattle, (2) Sumba Ongole cattle, (3) Ongole The performance of the local genetic resources of
Cross cattle, (4) Madura cattle, (5) Aceh and (6)cattle raised in Indonesia under different environ-
Hissar cattle (imported from India in 1909). The mental conditions is shown in Table 4.

population in the different regions varies widely (see Over the years, to increase meat production
Table 3) and their performance has not been fullythrough raising more productive animals by farmers,
observed (see Table 4). artificial insemination (Al) was implemented with

Beef Cattle Production
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the support of Al centres producing frozen semen irMadura cattle) of Indonesia. The cross breeds with
Lembang, West Java and Singosari, East Java. overseas breeds through Al generally enter the
Many breeds have been introduced into Indonesia@rket and are slaughtered for meat production.
i.e. Simmental, Limousin, Angus, Brahman and their
crosses are favored by farmers. Crosses of Brangus Dairy Cattle Production
(Brahman-Angus) are foreseen to increase meat pro-
duction through producing larger animals with betterapart from cattle breeds for meat production, the
daily gains and for dual purpose animals (meat an@airy cattle breed, the Friesian Holstein (FH), in the
milk). The official numbers do not indicate precise ypland areas is also a significant meat producer, apart
distribution of the different cattle breed populationsfrom milk. Pure breeding schemes have been prac-
in Indonesia, but certain islands have been kept isoticed over the years to gain better milk producing
lated for a certain breed and the law closed entrancgnimals through Al with frozen semen produced by
of other breeds into the island. For example, it isthe Al centres. These Al centres obtain semen from
forbidden to introduce other breeds of cattle to Bali,imported animals which are raised under good
Sumba and Madura islands. These islands thereforenvironmental conditions. A large proportion of the
could be considered as pure genetic resource regiori®H population is female, mainly kept for milk pro-
of local cattle breeds (Bali cattle, Sumba cattle andduction, while the FH male calves enter the fattening

Table 3. Cattle population by province in Indonesia 1995-1999.

No. Province 1995 1996 1997 1998 1999
1 DI—ACEH 598,754 635,460 680,027 692,538 704,796
2 N.—SUMATERA 250,569 259,314 268,364 246,279 256,967
3 W.—SUMATERA 410,644 414,406 415,252 420,688 426,173
4 RIAU 121,281 129,420 135,253 141,907 148,889
5 JAMBI 132,864 143,042 151,108 156,350 162,666
6 S.—SUMATERA 447,623 515,509 515,539 522,090 548194
7 BENGKULU 93,352 93,774 94,522 81,223 69,795
8 LAMPUNG 461,971 521,565 451,913 443,044 448,582
SUMATERA
DKI—JAKARTA 0 0 0 0 0
9 W.—JAVA 195,861 214,796 183,286 151,543 151,553
10 C.—JAVA 1,253,032 1,259,948 1,260,278 1,247,995 1,291,252
11 DI—YOGYAKARTA 195,515 196,663 197,428 201,142 201200
12 E.—JAVA 3,302,426 3,339,260 3,382,670 3,223,055 3,408,823
JAVA
13 W.—KALIMANTAN 149,665 154,130 163,295 166,838 177,858
14 C.—KALIMANTAN 48,010 48,430 48,282 49,790 56,286
15 S.—KALIMANTAN 158,941 166,597 166,597 143,922 146,967
16 E.—KALIMANTAN 80,728 82,558 84,733 40,457 41,468
KALIMANTAN
17 N.—SULAWESI 271,662 282,738 294,666 294,666 304,566
18 C.—SULAWESI 273,440 250,367 262,027 273,818 286,140
19 S.—SULAWESI 805,868 827,554 840,642 823,245 864,886
20 SE—SULAWESI 265,255 276,794 289,143 292,846 295,780
SULAWES
21 IRIAN JAYA 62,567 65,011 69,800 74,942 80,462
22 BALI 513,672 528,398 538,753 524,615 535,107
23 NTB 432,706 450,142 471,847 429,847 440,593
24 NTT 785,115 717,422 717,111 715,704 813,199
25 MALUKU 98,135 105,459 109,835 114,228 118,149
INDONESIA 11,534,066 11,815,606 11,938,856 11,633,876 12,102,500

Source: Buku Statistik Peternakan, 1999.
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operation schemes for meat production. It has been Based on the fact that dairy cattle can be raised in
proposed to increase the population of milkinglowland areas, there is a chance to develop a dual
animals gaining side products of male animals forpurpose cattle in Indonesia of medium production
meat production. The population of dairy cattle in capacity, considering the low input conditions to pro-
Indonesia reached around 380,000 head with a milidluce milk of 7-9 L/day. The Grati cattle, which is a
production capacity of around 10 L/d collected. How-cross between the local cattle and Friesian Holstein,
ever, Indonesia still has to import 60-70% of thehad survived in the lowland regions (Pasuruan, East
demand (1.5-2 times production capacity) milk Java), but are probably extinct as a result of grading-
products from overseas (Table 5).

Table 4. Performance of cattle breeds in Indonesia.

up and breed replacement programs through Al that

BALI CATTLE MADURA ONGOLE PESISIR ACEH
No. Criteria
South  NTT/ NTB Cattle Sumba  Cross Cattle Cattle
Sulawesi North
Sulawesi
1 Height (cm)
Female 113 115 115 105 124 105 109 102
Male 113 115 115 115 127 105 116
2 Mating age (months)
Female 18-24 — — 18 — — — —
Male 24-36 — — 18 — — — —
3 Reproduction performance Timor  Bali
First estrus (mth) 18-24 23 — — — 12 — —
First mating (mth) 24 16 — 30 — — — —
Length of estrous (hr) 24-26 — — 36 — — — —
Estrous cycle (d) 19+4 — — 21 — — — —
Calving interval (mth) — — — 16 — 16 — 15-18
Calving Rate (%) — — 90.1 — 82.5 — — —
Calf crop (%) 42 — 72-92 — 52.6 — — —
4  Age at first mating (months) — — — 27 — — — —
Age at first calving (months) — — — 36 — — — —
5 Body Weight (kg) ** Natural Al
mating
Birth weight (kg) — — 15 12 — — — — —
Weight at 1 month (kg) — — — — — — — 15 —
Weight at 6 months — — 119 84 — — — — —
Weight at 12 months — — 226 158 — — — 136 —
Weight at 18 months — — 323 228 — — — — —
Weight at 24 months — — 380 304 — — — — —
Weight at 36 months — — — — 350 340-355 — — —
Adult weight Male — — — — — 400 — 240 253
Adult weight Female — — — — — 310 — — 148
6 ADG (kg) — — 0.57 0.30 — 0.25 — — —
Source: Simanjuntak, D.S. 1999.
Table 5. Milk production and importation.
No. Year Production Consumption Import (TON)
(ton) kg/caplyr
Milk Butter Cheese
1 1995 433,442 6.99 66,070.5 38,533.8 7911.0
2 1996 441,163 5.72 51,788.5 32,315.8 6119.4
3 1997 423,664 5.25 48,783.3 29,795.3 4691.3
4 1998 375,385 4.16 32,737.4 17,944.3 3809.9
5 1999 384,318 4.13 — — —
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have been widely implemented with good results fora living savings account. There are five distinctive
dairy cattle in Java, whereas on other islands, milkypes of buffalo found in Indonesia, namely: Swamp
appears not in demand. Buffalo milk, on the otherbuffalo, widely spread, Kalang buffalo found mainly
hand, is in high demand by certain ethnic groups irin Kalimantan, Murrah buffalo found in North
North and West Sumatera. Rutlage suggesteumatera, Toraja buffalo and Anoa mainly found in
developing hybrid cattle through IVM/IVF and ET. Sulawesi. The major buffalo type raised in Indonesia
This consequently needs further study, particularlyare the local swamp buffalo, but population figures
on economic aspects. ET with beef cattle may not bef the different buffalo types do not appear in the
feasible and not recommended while farmers angublished figures. Statistical figures available
government livestock services do not see the advarrevealed the total population and registered number
tage and moreover it does not fit with geneticof buffalo slaughtered in specific regions (Table 6),
improvement goals using biotechnology approachesand distribution related to age and physiological
stage (Table 7). The population of buffalo in Indo-
. nesia could be considered as static, if not slightly
Buffalo Production decreasing over the past decade.
The buffalo Bubalus bubalis) in Indonesids gener- Like cattle, most buffalo in Java are raised by
ally raised by smallholder farmers as an integral parfarmers in relatively small numbers (2—-3 head/farm),
of the farming systems. More important is its role aswhereas in Kalimantan and Sumatera the number of

Table 6. Buffalo population by province in Indonesia 1995-1294@00 head).

No. Province 1995 1996 1997 1998 1999
1 DI—ACEH 420.6 430.1 397.7 420.7 433.6
2 N.—SUMATERA 247.9 256.4 265.0 264.2 265.6
3 W.—SUMATERA 204.7 216.2 220.4 224.3 228.3
4 RIAU 45.1 49.9 55.5 56.3 57.1
5 JAMBI 81.3 85.6 86.2 85.2 85.9
6 S.—SUMATERA 127.7 150.1 149.4 152.0 155.0
7 BENGKULU 86.1 87.0 87.1 49.3 27.9
8 LAMPUNG 47.9 50.7 35.6 52.8 53.9

SUMATERA 3256.3 3322.0 32939 3302.8 3306.3
9 DKI—JAKARTA 0.5 0.5 0.7 1.0 1.0

10 W.—JAVA 500.5 490.9 434.7 356.0 357.4

11 C.—JAVA 256.4 243.9 220.3 190.0 196.7

12 DI—YOGYAKARTA 9.7 9.3 8.7 7.2 7.3

13 E.—JAVA 156.1 160.0 153.9 149.4 149.4

JAVA 923.2 904.6 818.3 703.6 711.8

14 W.—KALIMANTAN 6.6 7.3 6.4 6.5 8.1

15 C.—KALIMANTAN 9.1 12.2 9.9 9.9 10.5

16 S.—KALIMANTAN 46.5 47.6 47.6 34.1 37.3

17 E.—KALIMANTAN 22.7 23.3 24.9 14.5 14.7

KALIMANTAN 84.9 90.4 88.8 65.0 70.6

18 N.—SULAWESI 0.1 0.02 0.1 0.2 0.2

19 C.—SULAWESI 13.6 9.7 8.3 7.1 7.4

20 S.—SULAWESI 336.5 340.6 342.3 252.7 257.4

21 SE—SULAWESI 11.7 10.8 115 115 115

SULAWESI 361.9 361.12 362.2 2715 276.5

22 BALI 11.1 11.1 11.1 9.2 9.2

23 NTB 214.4 220.5 226.5 206.4 208.4

24 NTT 191.1 164.6 167.1 162.3 164.8

25 MALUKU 21.6 22.3 23.3 24.2 24.4

26 IRIAN JAYA 0.08 0.8 1.1 1.5 2.1

INDONESIA 31355 3171.2 3064.5 2829.3 2775.1
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animals per farm may reach 100. In the eastern pathe 1998 economic crisis. The medium and long-term
of Indonesia, i.e. Nusatenggara islands, open grassonsumption trends of milk products present an
lands are available as communal grazing landsexciting opportunity for Indonesia’s smallholder

Efforts to improve the production and quality of farmers to benefit from increased market price, as
communal pastures becomes almost impossible withvell as gaining a liquid savings account in the form
the relative lack of pasture management resources & live animals. The huge market demand and lack of
no one will be responsible for maintaining the imported products presents a vast opportunity to
improved pastures. In North Sumatera, large plantaenhance domestic production for meat through raising
tion areas dominate the region. However, livestockbetter genetic quality animals. It was considered

are still considered a pest. important for farmers to gain a better price for quality
animals that are in demand. For example, crossbred
Table 7. Distribution of buffalo by age (%). animals with semen of Simmental are valued at a
higher price even before it is born. Apparently,
Male Female Total increased livestock production will maintain the
Weaning .03 9.88 18.91 country’s financial balance and save foreign
Yearling 10.34 1513 25.47 exchange expenditure on import meat.
Mature 11.93 43.69 55.62 Development approaches generally focus on
Total 31.30 68.70 100.00 increased production efficiency towards producing

value added competitive products in the national and
international market. Various concepts that are to be
Special values of the buffalo in particular regionsd€cided upon in developing the beef and dairy cattle
include: mdustrles. in Indonema should adopt achievement of
« production of meat and milk as a nutritious food; the following criteria:

« skin including horn, bones and hooves for homel. Produce calves of good genetic quality through

Source: Agricultural Census (CBS) 1993.

industry work; fattening operations to cover the demand and
source of draught animal power; increase meat productiorfeed security.
transport of agricultural products; 2. Increase farmers income and welfagverty

engine to run the wheels in sugar and rice mills; alleviation.
symbol of cultural beliefs;
buffalo racing.

3. Develop sustainable livestock industry without
negative impacts on the environmersustain-
able environment.

Potential for Breed Improvement Breed development operations require breeding

Over the past two decades, meat prices have fluctkentres and, particularly for dairy cattle, the Indo-
ated relatively little with the tendency to increasenesian ~Dairy ~Cooperative Union (Gabungan
steadily over the years and the current market pric€€ngusaha Susu Indonesia—GKSI) in collaboration
of local live animals reached Rp 12-Rp. 13/kgWith the government livestock services was expected
bodyweight (= US$1.20-1.30/kg bodyweight) while t0 rear the selected dairy calves produced .for
imported cattle are sold at US$0.9/kg bodyweight. Itbreeding stock. The government has 11 UPTs (Live-
is apparent that the market of livestock products isstock Breeding Units) consisting of 8 institutes for
not a problem as with other agriculture food com-Animal Breeding and Forages (BPT-HMT), 2 artifi-
modities and fish. cial insemination centres (BIB) in Lembang and

One recent policy of the government in 1998-1999Singosari and one Embryo Transfer Institute (BET)
to keep meat price down by importing cheap meagt Gunung Sindur, West Java. The production
(coupled with animal health problems) has in factcapacity of frozen semen of the Al centres in 1999
created a market distortion. In addition, the situationshowed more beef cattle than buffalo and around
was unwisely utilised by opportunistic market agents 51,000 doses for dairy cattle (Table 8) being pro-
as situation that resulted in excessive slaughtering ofuced to meet the demand. Further, the development
productive female cows; hence, the sharp decrease f Village Breeding Centres have been under consid-
the cattle population. The conduct of slaughter oferation and private enterprises are also encouraged to
productive female cows at the official abattoirs isdevelop breeding units which at present only focus
against the law (‘UU. No. 6/1967’). on poultry, pigs and race-horses. Following FAO

Following the livestock revolution trends, a rapid recommendations on the status of genetic resource
increase in demand of livestock products (meat an@onservation, none of the cattle and buffalo breeds of
milk) in developing countries was predicted prior to Indonesia are under endangered conditions.
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Table 8. Production of frozen semen at Al centres (1998/ Limitations
1999). .
Importation of proven bulls and frozen semen may

Type Breed Lembang Singosari  Total continue. However, the major question that remains
unanswered is the direction of beef cattle breeding
Dairy FH 28,026 23,797 51,823 policy. Continued importation of proven bulls (and
Beef cattle 1,040,813 328,139 1,368,952 semen) will apparently bear the risk of local genetic
Bali 0 37,584 37,584  rasource erosion and potential genetic interference
Madura 0 5,001 5,001

Ongole 210829 69.809 289 638 problems. It appears that the development of Village
Brahman 502929 167,030 669,959 Breeding Centres may be most feasible; however,
Simmental 184,884 9,568 194,459 there is the need for a sustainable production system
Limousine 13,416 39,147 52,563 for farmers who would be required to continue

Brangus 119,755 0 119,755 record keeping.
Buffalo Murrah 5;.29%% % %-%%% The distribution of cattle in Indonesia (Table 3)
urral , , . -
Spotted 251 o 251 shows that the number of animals is closely related

to the distribution of the human population. In the

Table 9. Artificial insemination program for cattle (1997).

No PROVINCE Target Realisation Birth
(Dose) (dose) (heads)
1 DI—ACEH 56,300 34,635 9,829
2 N.—SUMATERA 43,000 27,681 7,507
3 W.—SUMATERA 43,000 28,598 8,300
4 RIAU 17,950 4,428 830
5 JAMBI 19,900 14,611 4,241
6 S.—SUMATERA 75,000 45,264 8,576
7 BENGKULU 14,500 8,876 1,369
8 LAMPUNG 47,000 37,865 10,605
9 DKI—JAKARTA 0 0 0
10 W.—JAVA 48,400 47,044 8,014
11 C.—JAVA 418,000 365,476 164,750
12 DI—YOGYAKARTA 59,500 53,585 7,974
13 E.—JAVA 695,750 629,902 238,094
14 W.—KALIMANTAN 5,250 2,299 392
15 C.—KALIMANTAN 5,000 3,251 489
16 S.—KALIMANTAN 16,800 16,556 5,376
17 E.—KALIMANTAN 15,500 0 0
18 N.—SULAWESI 15,000 5,212 0
19 C.—SULAWESI 35,000 14,923 700
20 S.—SULAWESI 78,000 39,083 5,281
21 SE—SULAWESI 6,500 6,190 300
22 BALI 40,000 40,549 4,594
23 NTB 13,000 52,423 15,439
24 NTT 5,000 5,779 889
25 MALUKU 1,000 2,152 0
26 IRIAN JAYA 9,000 0 0
INDONESIA 1,856,350 1,487,087 503,684
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agrarian situation, this condition could be consideredselection are not properly done, it may not meet the
as a consequence of the efforts of farmers when thmacro- and micro-environment pre-requisites. Breed
development of cattle and buffalo was primarily improvement technology schemes are generally set to
aimed at the provision of draught animal power andmeet high input management; hence, they are not
savings. The green revolution that started in theeconomically nor socio-culturally feasible.

1970s introduced the use of tractors/farm machinery

and chemical fertilisers and left cattle behind. Under

the present situation, the creation of on-farm jobs Conclusion

would hopefully make farmers raise cattle.

Raising of cattle as an economic enterprise is notor the success of developing the livestock industry
feasible, as judged from the investment, interest ratgp Indonesia, one should match the global threats and
technical coefficient, and market value of the calvesexisting potential of domestic resources. Breeding
However, smallholder farmers are still willing to raise and breed improvement technologies are important
cattle. Grazing is generally not practiced due to (a) theomponents in getting better valued livestock
high value of land, (b) livestock safety problems (i.e.products of national and international benefit. Devel-
in S. Sulawesi, NTB), and (c) non-feasible resource®pment plans therefore should increase added value
like the upland areas. In the late 1970s, there weref the product through maintaining good coordina-
some cattle ranch operations in South Sulawesition between concerned parties in developing the
Lampung, West Java, NTT, South Kalimantan, SoutHivestock industry within an integrated approach,
Sulawesi; however, these do not exist anymore anéioth vertical and horizontal, based on zero waste
went bankrupt, except for one in South Sulawesi thaschemes. Utilisation of external input should be
maintains its operation with government support.limited following the Low External Input Sustainable
Communal grazing areas are also getting smalleAgriculture (LEISA) approach to obtain high effi-
because of other land use purposes. ciency and competitive capacity.

The integrated agricultural systems (crop and
animal) have been applied by the Great Giant Pine-
apple Ranch in Lampung, Oil Palm Estate Plantation References
in Riau, Sugar Cane Industries in Java and South o )

Sulawesi, and some farmers in Central Java. The kefnon. 1999. Statistik Indonesia. BPS. Jakarta.

to success is the release from a fundamental proble/Mnon. 1999. Buku Statistik Peternakan. Ditjen Peternakan-
with reference to limited physico-chemical status of Deptan dan ASOHI, Jakarta.

land resources that need the support of organiéshar, 1999. Daya dukung wilayah dan usaha-usaha
fertiliser. The use of compost material of a large peningkatannya dalam system perencanaan pembangunan

. . ) . . <~ sapi potong. (Eds. I.G. Putu, D. Priyanto, E. Masbulan,
industrial exercise has increased land productivity Atien Priyanti, |. Priadi and Linda Yunia). Laporan Hasil

and also reduced costs of crop production; hence, piskusi Sehari—Pengkajian untuk Menentukan Arah

increased farm income. Farmers have justified and are industri Sapi Potong di Indonesia. Puslitbang Peternakan.

willing to apply and use the processed organic com- Bogor-Indonesia.

post that also opens a new organic agriculture marketPutu, 1.G., D. Priyanto, E. Masbulan, Atien Priyanti, I.
The main reasons that agriculture and agro-industry Priadi and Linda Yunia. 1999. Laporan Hasil Diskusi

by-products and residues are not utilised well are: (a) Sehari—Pengkajian untuk Menentukan Arah Industri

its voluminous nature and presence of anti nutritive Sapi Potong di Indonesia. Puslitbang Peternakan, Badan

factors, (b) lack of sub-sector policies and relatEdsi;Iga?ggt:kergganigiggogéIlgdsgr?;frﬁbangan sapi potong

infrastructure, (c) partial economic analysis and tech=""" W : !

nology transfer that are not conducive. Experience of di Indonesia. Development model for beef cattiein Indo-

. . . nesia). In Laporan Hasil Diskusi Sehari. Pengkajian
improper selection of the breeding stock and tech- 1k Menentukan Arah Industri Sapi Potong di

nology application has hampered the progress in |ndonesia. Eds. I.G. Putu, D. Priysnto, E. Masbulan,
expanding/developing livestock production in Indo-  Atien Priyanti, I. Priadi and Linda Yunia. AARD,
nesia. When genetic improvement policy and breed CRIAS, July 29, 1999.
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Country Report: Lao PDR

Akhane Phomsouvanh?

Abstract

Livestock, particularly cattle and buffalo, are widely produced and are the main source of cash
income for smallholders. The annual growth rate is about 4%. Livestock not only provide a source
of protein but also draught power, manure as fertiliser, and bank savings. Livestock are traditionally
part of subsistence agriculture, complementary with and supplementary to crop production. Buffalo
and cattle are the most important economic animals, not only because of their use for draught power
and as a resource of animal protein, but also because they represent an increasingly important
exportable product and a source of foreign exchange earnings.

Lao PDR is a landlocked country with a total land animal protein intake of the population is quite low

area of 23.68 million hectares (236,800%nAbout  at 11% of the total daily intake. Table 1 shows cur-

75-80% of the land area is hilly and mountainousrent meat consumption. It is, of course, the intention

and about 20% is lowland. Forests cover 47% of thehat meat consumption should increase.

total land area. The estimates for the total area suit-

able for grazing range from 2 to 8.1 million hectares.Taple 1. Estimated present consumption of meat (Unit;
The Lao population is about 5.2 million (in 2000) kg/person/year).

and the overall population density is about 22 persons

per kn?. Average family size is 6.5 persons. This Item Meat consumption Meat consumption

figure has been reducing recently due to effective urban area rural area

family planning. More than 83% of the total popula-

tion are in rural areas and 66% of these are living ofg

subsistence agriculture.

eef 34 1-2
uffalo meat 2-3 1-2

: ; . . Pork 7-8 5-6
Agriculture is the most important economic sector poyjtry 8-10 4
in Lao PDR. It accounts for more than half the gish 8-10 8
country’s GDP, about 40% of its official export earn-
ings and is the main source of income for about 85%7 otal 33 22

of the population. Output of the sector has been
increasing but both growth and foreign investment is
well below the manufacturing and services sectors of Cattle Population
the economy.

Livestock, particularly cattle and buffalo, are The cattle populations for the past three years are
widely produced and are the main source of castghown in Table 2.
income for smallholders. The annual growth rate is
about 4%. Livestock not only provide a source ofTable 2. Cattle population (1998-2000) (Unit: 1000 head).
protein but also draught power, manure as fertiliser

and bank savings as well. It is noted that the actual Year Number of cattle
1998 1216
1999 1000
1livestock and Fishery Development Division, Department 2000 1100
of Livestock and Fisheries, Ministry of Agriculture and
Forestry, Lao PDR Source: Department of Livestock and Fisheries, MAF, 2000.
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In order to supply the increasing demand for live-system. Management is minimal with no feed
stock products and to improve cash earnings fronsupplementation. There has been neither deliberate
exports, livestock is to be boosted in a much moreselection nor mating control.
commercialised way, moving away from nature-
dependent subsistence farming to full-scale comTable 5. Production characteristics of cattle in Lao PDR.
modity production.

The structure of the cattle herd in Lao PDR isltem Unit  Coefficient
shown in Table 3.

Calving interval Yr 1
; Death loss (weaned calves and older) % 2-3
Table 3. The structure of the cattle herd in Lao PDR. Death loss (birth to weaning) % 10-15
¢ animal Weight at birth Kg 20-25
ltem Number of animals  \yeight at weaning (8 months) Kg  70-90
. Weight of cows Kg 150-200
$o:a: Palelpopulailc;n 252’888 Weight of bullocks at maturity Kg 250-300
Male with >3 yoar old 248,100 Age at first calving Y. 45
Female with >y3 year old 268’800 Post weaning daily gain, grass Kg 0.24-0.30
Male 2-3 year old 137,100 Source: Anon. 2000a.
Female 2-3 year old 148,600
’I\:/Iearfalle_ i—yze a:eglrdold ;g‘ggg Genetic improvement of cattle should be pro-
Male 1 year zld 70,400 moted through selection of the elite male of the
Female 1 year old 78800 existing herd to be used as the bull. Undesirable
' males should be castrated. Details are clearly stated
Total 1,100,000 in the government provision on the control of live-
stock in Lao PDR (Anon. 1999). Therefore, the
Source: Anon. 2000b. policy for cattle can be formulated referring to the

§pecifics of the farming system and the socio-

Cattle production data for the past three years &conomic status of the farmers in different areas as

shown in Table 4.

follows:
Table 4. Cattle production for the past 3 years (Unit:
tonnes). Lowlands

In the near future, there will be no longer any free
Item 1998 1999 2000 ranching in the lowland areas where intensive crop

- production is being promoted. Farmers will have to
Meats production 27,360 22,500 24,750  keep their cattle in their yards, or fenced pastures.
Source: Anon 2000a. Cattle production in_ _the lowland areas wiII_ be
i ' changed from traditional methods of animal
The average calving interval is one year (Table 5)husbandry to the promotion of different levels of
Pre-weaning death loss is estimated to be as high dgtensive cattle farming systems such as:
10-15%, but post- weaning death loss is usually lowl. Individual animal-keeping with feed supplements;
(2-3%). Age of cows at first calving ranges from 4 2. Small-scale cattle farms within fenced areas;
to 5 years, which indicates that their age at first3. Cattle farms;
breeding is around 3 to 4 years. 4. Cattle feedlots;
Cattle calves at birth weigh around 20 to 25 kg5. Cattle/buffalo breeding farms.
and at weaning (8 months) 70 to 90 kg. The post- Indigenous cattle might not be suitable for such
weaning gain ranges between 0.24 to 0.30 kg per dagxploitation because of their low performance.
when they are fed mainly on grass. If they are raised In the lowland areas, particularly irrigated rice-
on improved pasture with reasonable supplementgroduction areas and suburban areas, a crossbreeding
they could gain 0.50 kg per day. The weight of cowsprogram will be used for long term strategies to pro-
averages 150 to 200 kg while mature castrated maleduce crossbreed animals for feedlot. The cross-
average 250 to 300 kg. breeding program will be carefully developed with
In the Lao PDR, currently more than 99% of the concrete objectives, goals and targets. This needs
cattle are indigenous or Yellow Asia. The local cattleexperienced professional people to help map out the
are small in size, more tolerant to diseases, and cgprogram.
make good use of roughage. The cattle production However, improvement of the native breed with
system is based on the smallholders’ traditionalexotic breeds, especially for cattle, should also be
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taken into account, particularly in the lowland areas2. The extension program should be focused on the
where farmers know how to take good care of their transmission of the results of research to the
animals with feed supply, health care and manage- farmers and producers through institutional
ment etc. In addition, the Holstein-Friesian dairy  strengthening, training, workshops or the publica-
cows at Nabong Farm and the Brahman crossbreed at tion of mass media information.
Namsouang Station could be used as demonstration
animals for other farmers who decide to run an Buffalo Production
animal farm.

In the past, breeding practices mostly haveThe buffalo populations for the past three years are
depended on natural mating in free range situationshown in Table 6.
without selection or breeding controls. However, the
practice now is little used because of low produc-Table 6. Buffalo population data for the Lao PRD (Unit:

tivity associated with inbreeding. 1000 head).
Artificial insemination (Al) now is quite well
known among producers. Some producers tried to Year Number of buffalo

use the Al method on their cows, e.g. the livestock

— 1998 1093
sector of Vientiane Prefecture and some farms such 1999 1008
as Latsen and Nabong cattle farm, used to practice 5000 1028
Al techniques with simple equipment. In the future,
we are looking for technical and financial support toSource: Anon. 2000a.
establish an Al unit and to utilise these techniques to
accelerate breed improvement. Buffalo production information for the past three

years is shown in Table 7.

Uplands

Table 7. Buffalo production in Lao PRD, 1998-2000

At present, the population density of cattle in upland(umt tonnes).

areas is relatively low or less than 20% of the total
herd. Therefore, extensive cattle production will be

promoted with different levels of production (cattle- Item 1998 1999 2000
raising among rotated shifting cultivation fields, \jaats production 27872 25 704 26214
small-scale cattle or buffalo farms) and cattle farms ' ' '

in some suitable areas. Source: Anon. 2000a.

Cattle production in upland areas will be pro-
moted in accordance with government policies on Buffalo are mainly owned by small-scale farmers
the creation of permanent employment for thealthough some individual farmers may own as many
swidden farmers in order to reduce and eventually tms 30-50 head, particularly in the upland and
eliminate swidden farming. remotest areas. Swamp buffalo are indigenous and
At present, indigenous cattle are more suitable formake up almost 100% of the total buffalo popula-
upland areas in the context of farmers’ knowledgetion. Some few Murrah buffalo are found at the
and know-how, existing technical support facilities, Namsouang cattle station. Murrah buffalo (100 cows
socio-economic conditions and other infrastructure.and five bulls) were introduced to Laos in 1976 from
Therefore, the policies of the Department of Live-India as a gift for the first ever president, Chao
stock and Fisheries for these areas will promote th&ouphanouvong. The popularity of this kind of
production of indigenous cattle with emphasis onbuffalo is poor. Thus, the plight of this beast is
mass selection of the bull which shows a goodunknown. The actual Murrah population at
phenotype and performance with daily gain over theNamsouang cattle station is around 30.
average of the herd (Anon. 1993). Buffalo are extensively grazed and not given feed
A strategy and methodology for developing in situ supplements or housing. In lowland areas where dry
conservation of native cattle should take into considpaddy is produced, buffalo are kept and fed with
eration the following proposal for follow-up action: volunteer grass and rice straw along the paddy field.
1. Need to identify, research and develop the cattléating is through natural means. So far, there is no
production programs as the main componentjntention to use Al. Buffalo meat is still popular,
along with pig and poultry development for even more so in the northern part of the country.
upland areas with the focus on appropriateData on buffalo production in Laos are very scarce.
farming systems based on economic, social and The structure of the buffalo herd in Lao PDR is
ecological parameters. shown in Table 8.

50

Development Strategies for Genetic Evaluation for Beef Production in Developing Countries
edited by Jack Allen and Ancharlie Na-Chiangmai
ACIAR Proceedings 108
(printed version published in 2002)



Table 8. The structure of buffalo herd in Lao PDR. Table 9. Production characteristics of buffalo in Lao PDR.

Item Number of animals  Item Unit Coefficient
Total male population 534,500 Calving interval Yr 15
Total female population 493,500 Death loss (weaned calves and older) % 3-5
Male with >3 year old 270,600 Death loss (birth to weaning) % 15-20
Female with >3 year old 271,400 Weight at birth Kg 24-32
Male 2-3 year old 160,300 Weight at weaning (8 months) Kg 90-120
Female 2-3 year old 148,000 Weight of cows Kg 250-340
Male 1-2 year old 62,100 Weight of bullocks at maturity Kg 300-400
Female 1-2 year old 48,000 Age at first calving Yr 4.50-5.50
Male 1 year old 41,500 Post weaning daily gain, grass Kg 0.24-0.30
Female 1 year old 26,100

Source: Anon 2000a.

Total 1,028,000

Livestock in the Lao PDR are traditionally part of

Source: Anon. 2000B. subsistence agriculture, complementary with and
supplementary to crop production. Buffalo and cattle
are the most important economic animals, not only

. "'because of their use for draught power and as a
Laos make up almost 100% of the total population,esqrce of animal protein, but also because they

Two colors of the skin, gray black and white, have o resent an increasingly important exportable

been found. Buffalo are able to thrive under adversgyoqyct and a source of foreign exchange earnings.
conditions, utilise poor quality fodder, grow rela-

tively rapidly and produce a heavier carcass than that
of cattle. Poor reproductive rates have, however,

restricted their exploitation for commercial beef Genetic Conservation of Cattle and Buffalo

production purposes. The age at first calving ISd_ivestock can be improved by utilising the available

merits of existing stock by different breeding pro-
) . ) grams while maintaining biodiversity. Livestock
The average calving interval is one and a halfyroquctivity can be improved through the improve-
years (Table 9). Pre- weaning death loss is estimateghent of animal husbandry management (feed and
to be as high as 15-20%, but post-weaning death loggeding, animal health care, etc.) and improved
is usually low (3-5%). Age of buffalo cows at first preeding though selection. The fusion of exotic
calving ranges from 4.5 to 5.5 years, which indicatesy|ood into the indigenous herd will also be taken into
that their age at first breeding is around 3.5 toaccount for specific zones and market potential.
4.5 years. Maintaining biodiversity of the animal genetic poten-
Buffalo calves at birth weigh around 24 to 32 kg tial of the country is required. The main question is
and at weaning (8 months) 90 to 120 kg. The posthow to promote the production of a breed that is suit-
weaning gain ranges between 0.24 and 0.30 kg peible for the farmers and accepted by the farmers in
day when they are fed mainly on grass. If they aredifferent agro-ecological zones or farming systems.
raised on improved pasture with reasonable supple-

It was mentioned above that swamp buffalo in

resources and the quality available in the region.

ments, they could gain 0.50 kg per day. The weight References
of buffalo cows averages 250 to 340 kg while mature
castrated males average 300 to 400 kg. Anon. 1993. Policy of the DLVS, first seminar on Cattle

. . . Production Systems in Lao PDR. Proceedings of an
Production characteristics of buffalo in Lao PDR  jnhiernational v?//orkshop, Vientiane, Lao PDR. 9

are shown in Table 9. Anon. 1999. The government strategic vision, Mininstry of

With regard to livestock marketing for cattle and  Agriculture and Forestry, Vientiane, Lao PDR.
buffalo, markets are available everywhere, at anyb‘”'\‘;lrklzz\(/)_ooa; Deﬁ)_artn;eDné of Livestock and Fisheries,
time, even in the villages. A marketing system is ,  Vientiane, Lao :

. . .~ Anon. 2000b. Planning Department, MAF, Vientiane, Lao
practiced among livestock owners and buyers which ppgr.

depends on both sides agreeing to buy or sell, theanon. 2000c. Annual report of the Department of Livestock
the sales take place. and Fishery, Vientiane, Lao PDR.

51

Development Strategies for Genetic Evaluation for Beef Production in Developing Countries
edited by Jack Allen and Ancharlie Na-Chiangmai
ACIAR Proceedings 108
(printed version published in 2002)



Breeding for Beef Production in Malaysia

M. Ariff Omar?

Abstract

The Malaysian beef industry relies on small populations of local Kedah-Kelantan and crosses of
the local cattle with imported breeds such as Brahman, Hereford, Limousin and Friesian and
buffalo of the Swamp and Murrah types. Local production contributes less than 20% of the
domestic requirement for beef while the balance is satisfied through imports of frozen beef from
India, and chilled beef and live animals from Australia and New Zealand. Integrating beef cattle in
oil palm plantations is the recommended production system so as to capitalise on the abundant
supply of feed from native grasses and the suitable environment. Genetic improvement for beef
cattle and buffalo has not been seriously addressed on a national level and it is an issue worth
considering for the further improvement of the beef industry.

THE MALAYSIAN economy has historically been prices to producers. Feed for ruminants is still sourced
dependent on agriculture. Throughout the rapid indusfrom native grasses and legumes with supplementary
trialisation phase of the country’s development, agri-concentrates provided strategically.
culture has continued to play a significant role—65%  The use of modern breeds of chicken and pigs has
of the current rice supply is produced locally while hoosted the production of chicken meat, eggs and
rubber, palm oil, pineapple and cocoa are beingork. However, the ruminant sector, comprising
grown mainly for the export markets. However, both gajry cattle, beef cattle, sheep, goats and buffalo, has
the economy and the population continue to expandexperienced moderate success in growth and popula-
thus creating more demand for many food items. Contion expansion. Small population size, inadequate
strained by a lack of essential irrigation infrastructurefeed supply and inappropriate production systems
and marketing facilities in the major crop growing have often been cited as the limiting factors in the
areas, attempts at fulfllhng the domeStIC demand forfurther expansion of the ruminant sector.
food have been achieved with moderate success.

The livestock industry has contributed substan-
tially to the supply of animal protein to the general Demand and Supply of Livestock Products
populace of 22 million people, principally in meeting )
the demand for poultry meat, eggs and pork.Local production for poultry meat, eggs and pork has
Although the poultry and swine industries hinge demonstrated a strong capability in meeting the
vulnerably on the supply of imported feed ingredientsdomestic demand with small surpluses for export,
(mainly maize and soy bean), they have prosperefnainly to Singapore. In 1999, the total ex-farm value
over the years by producing value-added poultryof livestock products was US$1145.2 million:
meat, eggs and pork. This remarkable entreprenuetS$660.3 million for poultry meat, US$262.4 million
ship has not been mirrored by the beef, goat meat arf@" €9gs, US$148.2 million for pork, US$10.1 million
dairy industries. for milk, US$59.7 million for beef and US$3.6 million

The feed industry has been reponsive to the need8' goat and sheep meat. Local production of chicken,
of the poultry and swine industry—adequate supplye99 and pork has exceeded domestic demand

of livestock feed is made available at reasonabidTable 1) and the local poultry sector has embarked
on intensifying down-stream activities to accommo-

date increased demand for processed products by con-
ILivestock Research Centre MARDI, POBox 12301, GPOsumers and fast food restaurants. However, the local
50774 Kuala Lumpur Malaysia supply of beef, goat and sheep meat and milk has not
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kept pace with domestic demand. Self-sufficiencycattle. The domain of Kedah-Kelantan cattle is in oil

levels for beef, milk and goat meat continue to declingpalm settlements of Felda, Felcra, Espek and

over the years. individual ownership, rural villages and single-
Livestock products are projected to show a trenccropped and idle paddyland.

of increasing demand in the coming decades. This

could be attributed to a number of factors: risingBreed characterisation

economic affluence of the people, better purchasingypep, considering the most effective breeding

power, concern for a well-balanced diet, increased,noach to undertake for efficient beef production it

knowledge in the role of animal protein in human igjmnartant that the locally adapted breeds of cattle

health and higher consumption of animal proteinsye 1y characterised and the effects of crossing

compared to carbohydrate sources. them with other world breeds of cattle be estimated.
The NAP3 (1998-2010) has targets of 38,700 Micharacterisation of some of the production traits and

of beef being produced by 2005 and 58,600 Mt byphenotypic parameters of Kedah-Kelantan cattle has

2010. been reported by Devendra et al. (1973), Devendra
and Lee (1975); Wan Zahari et al. (1977), Aman et
Current Development in Beef Genetics al. (1978) and Dahlan et al. (1981).
and Breeding Differences in mature weight existed among pure-
bred KK and crosses of KK with Hereford, Brahman
Beef cattle and Friesian. Crosses were heavier at maturity than

The major breeds of beef cattle in this countryKK (Table 2). The difference between the mature

are Kedah-Kelantan (KK), Brahman crosses anj”e'ght of KK and Brahman-KK cross was smaller
European-Kedah-Kelantan crossbred types. Cross gan between KK an@os taurus-KK crosses (Ariff
between the KK cattle with imported breeds such a$ al. 1993).

the Brahman from India and the United States
Nellore and Indu-Brasil from Brazil and some of the
European breeds such as Limousin, Charolais an
Hereford have been generated through the artificia]3reedtype Mature weight Rate of maturing
insemination program and the bull and breeder cow (kg)

loan scheme managed by the Department of
Veterinary Services. However, these breed upgradingedah-Kelantan (KK) 227#82.30  0.0523+0.0037

'Table 2. Mature weight and rate of maturing of straight-
gred and crossbred Kedah-Kelantan cattle.

initiatives have not been sustained through a systentereford-KK 333.3+7.86  0.0366+0.0029
atic and long-term genetic improvement plan. Brahman-KK 316.9+4.02  0.0428+0.0018
Kedah-Kelantan cattle has been reared in thid"esian-KK 320.9£9.43  0.0376:0.0034

country for many decades. Its purpose has shifteqliean values in each column with different superscripts are
from ploughing the paddyland and transportingdifferent (p<.05).

goods to supplying beef to the local market. LessSource: Ariff et al. (1993).

than 20% of the total demand of 92,553 tonnes of

beef are supplied by the domestic Kedah-Kelantan KK cattle has the lowest mature weight (227 kg)
cattle. Insufficient number of breeder cows and arand the fastest maturing rate (0.0523) among the
inefficient production system have been cited as thdreedtypes studied. In a situation such as that found
major reasons for the low output from the localin many habitats of KK—poor quality feedstuffs and

Table 1. Production and consumption of livestock products—1999.

Commodities Local production Total consumption Per capita Percent
consumption self-sufficiency
Poultry meat 690,040 mt 594,560 mt 26.2 kg 116.1
Eggs 6,710,000 eggs 6,239,000 eggs 275 eggs 107.6
Pork 158,685 mt 146,980 mt 6.5 kg 107.9
Beef 18,300 mt 92,553 mt 4.1 kg 19.8
Goat meat 893 mt 13,605 mt 0.6 kg 6.5
Milk 28.8 mil. litres 754.2 mil. litres 33.2 litres 3.8

Source: Hawari (2001).
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inconsistent supply of feeds—a small mature sizeCytogenetic evaluation
(weight) would certainly have an advantage in
meeting the stresses of physiological demands an
maintenance from a limited nutrient supply.

ghere are 48 chromosomes in the chromosomal
make-up of Swamp buffalo and the River buffalo has
50 chromosomes (Bongso, 1986). Chromosomal
polymorphism has been observed in theggEnerated
from the mating of Fand K crosses, producing
The number of embryos generated by a normallythree chromosomal genotypes of 48, 49 and 50
cycling cow would provide an indication of the (Harisah, 1988). Further upgrading through back-
reproductive potential of a particular breed. Johari etrossing of the Fto either the Swamp (48) or River
al. (1995) were able to induce super-ovulation in(50) parents has resulted in genotypes with 48 and 49
76% of the 59 KK cows after treating the cows withor 49 and 50 chromosomes, respectively. Unbal-
follicle stimulating hormone. The mean number of anced gametes with multivalent configurations have
corpora lutea was 7.3, giving 284 potential embryosbeen linked to a reduction in fertility iBos taurus
From 39 cows that were flushed, 145 embryos weréulls carrying 59 chromosomes (Gustavsson, 1980).
obtained, giving a vyield of 3.7 embryos per donor.Ramakrishnan et al. (1989) reported a low sperm
However 57% of the recovered embryos were foundnotility and a higher incidence of sperm abnormali-
to be of poor quality for transfer to recipient cows. ties in crossbred buffalo with 49 chromosomes.
The poor harvest of embryos and their low quality
could be associated with the incompatible hormonaBreeding strategies
regime employed.

The reproductive efficiency of Brakmas cows is

Reproductive potential

Much less can be described on the breeding strategies

generally high. The age at first calving for BrakmasOf buffalo in this country. While buffalo remains a

heifers was 32 to 37 months. Pregnancy rate of 78(9/a1|uable source of meat, supplementing the national
and a calving rate of 73% for a group of highly Beef supply, the absence of any developmental
al',Pproach to improve and expand the buffalo popula-

?Ze(l)%clt)ed Brakmas cows have been reported by ‘JOhahon has reduced the species to survive on its own.

) Small populations of Swamp buffalo can still be
located in villages close to idle paddyland, river
banks and rural villages.

The integrated cattle-oil palm production system has The Swamp buffalo has not been fully exploited
gained widespread acceptance by the plantatiofor meat production. An attempt to collect unat-
sector, especially those plantations owned by settlerended buffalo belonging to villagers in the district of
and government-related agencies. There are mangembau in Negeri Sembilan and managed them in
commercial herds of Kedah-Kelantan and Brahmansmall herds for group mating has met with little
crosses which have been established. MARDI prosuccess. With the current population of 88,163 head
poses a nucleus breeding scheme be adopted to prior Peninsular Malaysia and 12,000 head in Sarawak
vide a reliable source of selected male genetiand 50,000 head in Sabah, Swamp buffalo provide a
materials for distribution to the multiplier and com- rich genetic resource for economic exploitation. The
mercial herds. A herd improvement program could bebenefit resulting from the crossbreeding of the
incorporated within the proposed nucleus breedingSwamp and River buffalo expressed as a 5 to 20%

Breeding strategies

scheme. hybrid vigour in body weight gain would not merit
such an exercise because of the possibility of fertility
Water buffalo impairment in some of the crosses. It would facilitate

. the provision of specific genetic materials if a pure-
There are two types of water buffalo found in preq preeding program for swamp buffalo is adopted

Malaysia: Swamp buffalo and River buffalo. Swamp hrough the establishment of a nucleus-commercial
buffalo are more predominant in terms of populatlonbreeding unit.

size compared to River or dairy buffalo. The Swamp

buffalo is a popular source of meat to many Malay'Optimising feed resources and genetic diversity

sians especially in the states of Pahang, Negeri

Sembilan and Sarawak (Limbang-Lawas area). WitiMalaysia has a huge acreage of land under plantation
the introduction of mechanisation in rice cultivation, crops: 3.3 million hectares planted with oil palm and
the role of buffalo in ploughing the paddyland has1.7 million hectares planted with rubber. The rich
diminished. As a consequence, the Swamp buffaleupply of feed resources found in the plantation area
has been neglected without any systematic programsffers adequate nutrients to support a sizeable popu-
to breed and conserve them. lation of beef cattle.
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Local beef production is currently adequate to meetattle imported from Australia meant for breeding
less than 20% of the total beef demand of 92,55a&nd for the feedlots are mainly commercial crosses
tonnes. The existing beef and dairy cattle herds couldf Brahman-European stock. Body weight of these
not meet the demand for both breeding stock androsses ranges from 200 to 300 kg at 12 to 18
feeder cattle. Malaysia has the capacity to signifi-months of age. Phenotypically these cattle are heter-
cantly increase the beef supply through the optimabgenous in terms of breed types, coat colour and
utilisation of local genetic and feed resources. body weight. The breeding stock and feeder cattle

There are approximately 637,800 head of cattle iffom Thailand are mainly Kedah-Kelantan based and
Malaysia of which approximately 3% are of the Brahman crosses of less than 200 kg at 12 months of
dairy-type and the rest are of the beef-type. Theage. The animals are required to be quarrantined for
cattle population in the country has increasedveterinary examination at holding facilities on the
marginally by 0.8% annually over the past decade. InThailand-Malaysia border. With the lower ringgit
1999, cattle supplied a significant proportion of theexchange value vis-a-vis the Australian dollar, it is
total beef production of 18,300 tonnes in thiseconomically not viable to continue to import from
country. Besides cattle, buffalo have traditionally Australia to meet our requirements for breeding
contributed towards the beef supply in this country.stock and feeder cattle. Therefore, it is imperative
The population of buffalo has declined significantly and hugely viable to consider establishing more mul-
at an annual rate of 2.8% in the past several decaddiplier and commercial herds in oil palm plantations
following the cessation of their usage for ploughingin this country.
and transportation purposes in rice-growing areas. The phase of producing calves from breeding

The supply of beef from cattle and buffalo hascows has to be a least-cost operation, maintaining the
remained almost static with little expansion. It is cow population on low cost feed resources to achieve
envisaged that the demand for beef will continue toa high reproductive rate. The production system of
increase in anticipation of the recovery and con-integrating cattle with oil palm is well suited to
tinued prosperity of the domestic economy over theundertake such an enterprise. Looking at the total
long term. animal requirement for maintenance and production

In beef production, the three major products in theor reproduction, including for milk production, and
up-stream phase are replacement heifers, breedirgquating it with the total energy supply as provided
bulls and feeder cattle, whereas in the down-strearby the vegetation found under the oil palms, it is
phase, the products are related with meat processingyident that a productive enterprise is practical.
and packaging. The replacement heifers and bulls are A rotational grazing system is recommended to
utilised for breeding purposes to increase the numbegnsure a long term or continuous supply of feed to
of calves produced both for the production ofthe animals. A recommended stocking density of one
breeding stock replacements (heifers to replace cowsow to a hectare of oil palm is advocated. As the oil
and young bulls to replace breeding studs) and feedgralm advances in age, the stocking density has to be
animals for fattening and for the slaughter market. adjusted to accommodate a reduction in dry matter

In the Malaysian context, a consistent and dependen offer which determines the amount of energy
able system in the supply of replacement heifersavailable for maintenance and production of the
breeding bulls and feeder cattle is not presentlycattle. Several strategies could be taken to adjust
available. The commercial potential is huge intotal animal requirement for energy and available
setting-up breeding herds to supply replacemenfeed resources within a given area, such as (1) reduce
heifers and bulls especially when integrated with oilstocking rate, (2) maintain at recommended stocking
palm crop. The supply of initial breeding stock from rate and top-up shortfall in total energy from
local sources for commercial herds could be supplevegetation with feed supplements (compound feed of
mented with imports from Australia and Thailand. locally available feed ingredients, cut forages, con-

Currently, there are a number of commercial beefserved forages, preserved or processed agricultural
cattle herds of medium size (of less than 300 cowby-products) and (3) shift the animals to a new area
herd) found in many oil palm plantations owned orwith a higher feed availability.
allocated to settlers. Besides supplying breeding The low supply of feeder cattle from existing
stock, these commercial herds have the potential toattle herds in the country has been attributed to a
supply feeder cattle for the feedlots and the slaughtenumber of limiting factors, both resource-based and
markets. Supply of feeder calves from the currentpolicy-related. Current population of breeding cows,
herds is inconsistent and the quality of the animals igstimated at 250,000 head, is inadequate to meet the
variable in terms of age, size and breed types. Aslemand for breeding stock for the cow-calf pro-
such, many beef feedlotters have resorted to importducers and feeder cattle by existing feedlot operators.
of feeder calves from Australia and Thailand. TheBased on an annual replacement rate of 15%, 37,500
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head of yearling heifers are required to replace somangredients sourced from local and global markets
of the female breeding stock culled for low fertility, and an abundant supply of progenies for commercial
disease and unproductive performance. For feedgsroduction. For the ruminant sector to thrive as a
cattle, to meet 40% of the production of slaughterviable industry, there must also be developmental
cattle derived from growing-fattening operation efforts to produce progenies cheaply in large
carried out in feedlots, a total of 96,500 head ofnumbers and provide a consistent supply of quality
feeder cattle are required annually. feed materials. National breeding programs designed
Although plentiful, the feed resources in rubber purposely for the improvement of domestic ruminant
and oil palm plantations have not been exploitedspecies are important in laying the foundation of a
fully to support beef production. Yet beef production reliable herd improvement program while realising
has to be a least cost operation in order to stay conihat their benefits and gains are long-term.
petitive. The huge supply base of feed resources in
rubber and oil palm plantations is adequate to sup-
port a 500,000-cow population. References
Aman, A., Brown, C.J. and Johnson, Z. 1978. Size and
Prioritiesin beef development shape of Kedah-Kelantan cows. Growth, 12: 486-494.
. N riff, O.M., Johari, J.A. and Dahlan, |. 1993. Maturing
Research and development strategies in livestock patterns for body weight of straightbred and crossbred
development should be one of supporting in the Kedah-Kelantan cattle. MARDI Res. J., 21: 129-134.
expansion of the industry. Genetic and breedinggongso, T.A. 1986. Cytogenetic studies and their applica-
research in Malaysia could be geared to address thetions for improving productivity in the swamp buffalo.

followings: Buffalo Journal, 2: 87-101.
« introduction of improved genetic materials; Dahlan, I., Ariff, O.M. and Nor, H.M. 1981. Penyesuaian
« mass breeding and distribution of selected geno- 'émbu-lembu Kedah-Kelantan dan lembu-lembu luar
tvpes: negeri di Malaysia. Tek. Ternakan.
yp Lo i ., Devendra, C., Hassan, M.N., Hodge, R., Lee, K.C. and
* genetic improvement of multiplier-commercial ~ pathmasingham, K. 1973. Kedah-Kelantan cattle of
units. Malaysia. Mal. Agric. J., 25-45.

A breeding program based on an open nucleu®evendra, C. and Lee, K.C. 1975. Studies on Kedah-
breeding scheme is advocated to maintain a continous Kelantan cattle. Ill. Body characteristic and carcass com-
genetic progress. The program entails (1) population position. MARDI Res. Bull., 4: 81-84.
screening for potential foundation stock to be selectedsustavsson, |. 1980. Chromosome aberrations and their
based on defined selection criteria, (2) setting-up of influence on the reproductive performance of domestic
nucleus breeding units coupled with central perform- animals —a review. J. Tierzuchtgsbiol., 97: 176-195.

ance testing and (3) dissemination of selected genetigarisah, M. 1988. Chromosome distribution and growth
materials to multiplier and commercial units. characteristics of crossbred water buffalo. M.Sc. Thesis.

. . . . Universiti Putra Malaysia.

A.S the defICIenqy In output SUpply.eX'StS n the Hawari, H. 2001. Globalisation and livestock production in
ruminant sector, it is prudent to give a higher “majaysia. Proc. 23rd Annual MSAP Contf., P. Langkawi,
emphasis in funding for development in the cattle and Mmalaysia.
buffalo sub-sector. Besides the production system oOfighari, J.A., Abas, M.O., Daud, E. and Rusli, H. 1995.
integrating ruminants with the plantation crops, other Non-surgical collection and transfer in the local beef
systems of management have to be explored to cattle. Proc. 17th MSAP Conf. Penang, 28-30.
capitalise on the availability of feed resources foundJohari, J. 2001. Productivity of Brakmas cattle in a nucleus
in situ. herd. Proc. 23rd Annual MSAP Conf., P. Langkawi,

Malaysia.
Ramakrishnan, P., Adnan, S., Nordin, Y. and Shanmu-
Conclusion gavelu, S. 1989. Semen characteristics of the crossbred
. ) . buffalo. Proc. MSAP Conf., Kuala Lumpur, 199-203.
The successful rearing of imported chicken andwan zahari, M., Devendra, C. and Chuah, E.C. 1977. Some
swine breeds under Malaysian conditions is facili- observations of the quality of meat from Kedah-Kelantan
tated by a readily available supply of quality feed cattle at different ages. MARDI Res. Bull., 5: 87-94.

56

Development Strategies for Genetic Evaluation for Beef Production in Developing Countries
edited by Jack Allen and Ancharlie Na-Chiangmai
ACIAR Proceedings 108
(printed version published in 2002)



Development Strategies for Genetic Evaluation of
Cattle and Buffalo in Pakistan

M. Sajjad Khan?

Abstract

There are 22 million cattle in Pakistan, belonging to eight distinct breeds. The majority of the
cattle population belong to landless or small-scale farmers under an extensive production system.
There are about 23 million buffalo. Nili-Ravi and Kundi are the only two breeds and both are river
buffalo. There are no efforts at the public or private level to conserve livestock genetic resources.
Efforts are especially needed for dairy cattle breeds such as Sahiwal, Red Sindhi and Cholistani
and the draught breeds such as Lohani and Rojhan. Dairy cattle are under pressure of indiscrimi-
nate breeding to produce crossbreds while the utility of draught-type cattle is decreasing because of
mechanisation. There are no foreign breeds of buffalo that they can be crossed with, although some
crossbreeding occurs in the peri-urban intensive production buffalo colonies in Karachi and
Hyderabad.

PAKISTAN is situated along both sides of the historic (arable and permanent crops, excluding meadows and
Indus River, following its course from the mountain pastures). About 70% of the cultivated area is canal
valleys of the Himalayas down to the Arabian Sea. ltirrigated. Fodder crops are grown on 12% of agricul-
shares borders with India, China, Afghanistan andural land (2.6 million hectare), of which 80% is
Iran. Its 796,095 square kilometre territory includes airrigated and the remaining is rain-fed. The area
wide variety of landscapes, from arid deserts to lustunder fodder crops has been decreasing over the
green valleys to stark mountain peaks. The estimategears (Table 2). Forests are only 4.6% of the total
human population is 138 million (Table 1) with an geographical area (3.7 million hectare).

annual growth rate of 2.5%. Of the total population, The agricultural sector contributes more than 25%
65% live in rural areas. Punjab is the most populatedo GDP and employs 44% of the total work force of
of the four provinces, having 56% of the country’s the country. It is not only the main source of foreign
population while Sind (23%), NWFP (16%) and exchange earnings, but also a linkage for promoting
Balochistan (5%) provinces share the rest. growth in the other sectors (GOP 2000). Within the
agricultural sector, the livestock sector contributes

Table 1. Human population. 37% of agriculture value added and about 9% of the

Year Population (millions) GDP. The per capita availability of livestock products
is presented in Table 3. Per capita availability of milk
1996 125.4 is 163 litres while that of meat is 12 kg, most of which
1997 1284 is from buffalo and cattle. It may, however, be
1998 (census) 1306 mentioned that population statistics and statistics on
%ggg ig‘;g the availability of products from various sources

differ drastically.

Of the total geographical area of 79.61 million
hectares, 28% (22 million hectare) is agricultural land Cattle Population
Basic statistics
1 Department of Animal Breeding and Genetics, University There are 22 million cattle in Pakistan. They belong
of Agriculture, Faisalabad, Pakistan to eight distinct breeds (Table 4). The Sahiwal and
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Red Sindhi are dairy type while Tharparkar is con-have also been used. These crossbhreds are usually
sidered dual purpose (dairy and draught type). Thé&ept with buffalo to ensure the market demand of
other five (Bhagnari, Dhanni, Dajal, Lohani and milk in the peri-urban production set up. The differ-
Rojhan) are draught type. The Cholistani (a dairyence in calving pattern in buffalo and cattle match
breed) and Dajal (a draught breed) have somehowvell to fill this niche.
been left out in the last livestock census (GOP 1996) The majority of the cattle population belong to
probably because of their low numbers. The Sahiwalandless or small-scale farmers under an extensive
and Red Sindhi are well known dairy breeds for theproduction system. Cattle herds have been estimated
tropics but their number has been decreasing over th® be around 4.7 millions. Most of the cattle (56%)
years. Current estimates of these breeds are arourade in herds of less than 5. About 76% of the cattle
5% each. Some 58% of the cattle population isare in herd sizes of 10 or less (Table 5). Traditionally,
non-descript (Table 4). The crossbreds are mainlcattle have been raised to produce draught power.
crosses of local cattle with some foreign breeds sucklowever, mechanisation has slowed their growth rate
as Holstein Friesian. Jerseys and other dairy breeddable 6). According to a recent livestock census

Table 2. Land use (million hectares).

Classification 1996 1997 1998 1999 2000
Total area 79.61 79.61 79.61 79.61 79.61
Cultivated area (arable and permanent crops) 21.68 21.98 21.96 21.93 21.99
Not available for cultivation 24.35 24.61 24.61 24.52 24.50
Permanent pasture 5.00 5.00 5.00 5.00 5.00
Forest area 3.61 3.58 3.66 3.60 3.66
Fodder area 2.72 2.65 2.68 2.65 2.56
GOP (2000a).
Table 3. Per capita availability of milk, meat and eggs (kg).
Product 1996 1997 1998 1999 2000
Milk* 121.06 123.89 147.31 157.96 162.81
Meat (total) 13.00 13.10 12.30 12.40 12.40
Buffalo and cow meat 6.40 6.40 6.40 6.40 6.40
Sheep and goat meat 3.70 3.70 3.60 3.60 3.60
Poultry meat 2.80 3.00 2.20 2.30 2.30
Eggs 2.20 2.20 2.15 2.20 2.20
*GOP (2000a); FAO (2001).
Table 4. Breeds of buffalo and cattle.
Species Breed Main utility Population (thousand)
Buffalo Nili-Ravi Dairy 6778 (34%)
Kundi Dairy 4282 (21%)
Others (nondescript) Dairy 9213 (45%)
Cattle Sahiwal Dairy 1392 (6.8%)
Red Sindhi Dairy 1940 (9.5%)
Tharparkar (Thari) Dairy and draught 1413 (6.9%)
Bhagnari Draft (heavy type) 497 (2.4%)
Dhanni Draft (medium type) 1390 (6.8%)
Lohani Draft (light type) 232 (1.1%)
Rojhan Draft (light type) 213 (1.0%)
Crossbreds Dairy 1541 (7.5%)
Others (nondescript) Draft/dairy 11,806 (57.8%)
GOP (1996).
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(GOP 1996), the number of bullocks have decrease®roductivity information

from 5.1 million in 1986 to 3.4 million in 1996. Cattle o ) )

still grow at the rate of about 2% annually and shard>roductivity data on various performance traits of
32% of the milk supply of country and 25% of the cattle are available from the institutional herds.
meat produced for the county (Tables 7 and 8). It ha$ahiwal is the more extensively studied of the cattle
been estimated that some 75% of the draught powd¥€eds. Sporadic reports are available on the draught
for cultivation is derived from bullocks. Furthermore, breeds, too. Average birth weight of dairy breeds is
the animals will remain the principal energy source in20—-30 kg, female calves are 2 kg lighter than the

Pakistan for decades to come (Akhtar and Shah 1987jnale calves. Weight at maturity varies a lot. Adult
females weigh 300-350 kg while males are usually

Table 5. Distribution of herd size. heavier than females by 100 kg or more. Weights for
bulls of 1000 kg or more is not uncommon. Age at
Herd size Cattle Buffalo first calving is above 40 months. Males start pro-

ducing viable sperm at the age of 2 years. Females

%“21 %g-g Z;" %i-é f;" produce 1200 litres of milk per lactation for a lacta-
c & 172 04 174 % tion length of 250 days. Milk fat percentage averages
7-10 20.0 % 19.6 % above 4.5%. Calving intervals and dry period are 450
11-15 9.9 % 10.2 % and 150 days, respecti.vely.(Hasnain and Shah 1985).
16-20 4.8 % 4.2 % In draught breeds, milk yield may be half of the
21-30 43 % 2.9 % dairy breeds for a lactation length of 6—7 months. In
335—)(5)0 2230'}4’ 1156;//0 the light draught breeds such as Lohani, females
. 0 . 0 H H H
Total 20.4 millions 20.3 million weigh around 250 kg. Weight gain of one kg/day has

been reported under experimental conditions but
Source: GOP (1996) generally it is around  t of a kilogram. Dahlin
(1998) reported that for 4700 Sahiwal cows, birth
Table 6. Population trend for ruminants and poultry weight was 22 kg; weight at the age of one and two
(millions). years, was 130 and 222 kg, respectively. Age at first
calving, weight at post-partum and calving interval

Species 1996 1997 1998 1999 2000 \yere 44 months, 319 kg and 465 days, respectively.
First lactation mean values were 1365 kg, 1395 kg
(B;:{ftfgo 22%31 22%'_88 22112 2221'% 22222 and 252 days for milk yield up to 305 days after
Sheep 235 23.7 23.8 239 24.1 calving, total lactation yield and lactation length,
Goat 412 427 44.2 458  47.4  respectively.
Camels 082 080 079 078 078 The crossbred dairy cattle population has been
Poultry 184 200 145 148 148 increasing over the years. Crossbreds perform better
Source: GOP (2000a); FAO (2001) than the local dairy breeds of cattle under similar
managemental conditions. They mature earlier than
Table 7. Milk production (thousand tonnes). the local cattle breeds by 8-10 months and produce
50% or more than the local breeds. Calving intervals
Species 1996 1997 1998 1999 2000 of the crosshreds are shorter than the local breeds.

However, susceptibility to diseases like Foot and

Buffalo 18,705 19,868 19,868 20,489 21,138 Mouth Disease and external parasites is higher in

gﬁg(laep 9,328, 9’53%5 9’%%2 9’2?)3 10,;)119 crossbreds than in local breeds (Khan 1994). To
Goat 509 527 546 565 586 Maintain the exotic level between 50% and 75%,

production of semen for Al has not been able to meet
Source: GOP (2000a). the demands. Reduced fertility has also been

reported in crossbred bulls mainly because of severe

Table 8. Meat production (thousand tonnes). summer conditions and genetic reasons.

Species 1996 1997 1998 1999 2000 Marketing of animals and their products is
traditional. Live animals are marketed in the local

Buffalo 464 477 490 504 518 markets called ‘mandies’ arranged by local govern-

Cattle 434 442 450 459 467  ments. An entry fee is charged along with some per-

gg?p 229124 3201(!)5 3201§ 321157 322138 centage on the sale price. On special occasions like

Poultry 355 387 284 310 322 Eid, cattle from rural areas are brought to urban
centres to fetch better prices. Type and appearance

Source: GOP (2000a). are the more commonly used attributes; actual live
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weight or other parameters are rarely consideredyield (Dahlin 1998). A progeny testing program for
Slaughtering of animals is five days a week. LawsSahiwal cattle has been started in Punjab but it is
that prohibit slaughter of pregnant or sick animalslimited to institutional herds.

are Weakly enforced. . . Semen has been imported for the production of
UHT milk has been available in the country for yairy crossbreds to cater to the needs of the peri-
the past four decades but still more than 95% of mI”ﬁeran production system for use at farmer level in
used is raw milk for which a traditional marketing ; ;104 areas. Mostly it has been of the Holstein
system prevails, especially in the urban areas. reed. Jersey .semen has also been used in rain-fed

class known as ‘gawalas’ controls the milk mar'areas Other cattle breeds for which semen has been
keting. In the urban intensive system of milk produc-; : whl

tion, milk moves through a series of middlemen Faimported for limited and/or experimental use include
conient is the only criteria considered for the pur_Aus'[ralian lllawara Shorthorn, Australian Friesian

chase of milk from producers under the commerciafS@hiwal, Australian Droughtmaster, Swedish Red
set up. Substandard milk, which is available even a@nd White, Chinese Black and White, Charolais and
below } of the price of packed milk, is, however, German Simmental (Khan 1994). To locally produce
sold openly. Apart from the huge price difference,semen of Holstein and Jersey, nucleus herds have
homogenised milk gets less attention because atlso been established: one each in Punjab, Balo-
boiling, a thick cream layer does not appear indi-chistan and NWFP provinces. National breeding
cating that perhaps it is devoid of fat (and otherpolicy prohibits the crossing of locally available

nutrients). purebreds, yet indiscriminate crossing continues and
) ) poses a major threat to the local breeds for which no
Constraints to production conservation program is in practice. Limited studies

Cattle have traditionally been kept to produce bullocks2n Various quantitative aspects of breeding for major
for draught power. Oniy ~ of the 22 million cattle are dairy breeds (Khan et al. 1997; Ahmad 1999) have

classed as dairy animals with milk production poten-been conducted. However, molecular genetic studies
tial (Table 4). For the two dairy breeds (Sahiwal andare limited. Karyotyping of the Sahiwal breed has

Red Sindhi), the production system is essentially lowbeen undertaken (Anis et al. 1990).

cost. The low genetic potential of indigenous breeds

and health problems are the major constraints. Foot .

and Mouth Disease and occasionally the Rinderpest Buffalo Population

have also been serious constraints to the export oéasicstatistics

meat. Low producer prices for milk and meat dis-
courage intensive cattle production, especially whenrpere are about 23 million buffalo in the country.
the market is not open for these products and PriceRjiii-Ravi and Kundi are the only two breeds and
are regulated by the Government. both are river buffalo. Nili-Ravi is predominantly

Raising cattle for meat, the price of which is about,;ce y iy Punjab while Kundi belongs to the Sind
half as compared to mutton, is discouraging

especially in the absence of grazing lands Furtherprovmce' Nili-Ravi buffalo are 34% of the popula-
P y 9 9 ' ion while Kundi are 21% and rest are non-descript

i . i

the fodder area is decreasing every year due to pres- .

sures of raising cash crops. Although cattle are wel able .4)' _The buﬁalo_ number has increased by
.5 million in the past five years and at present for

adapted to severe summer conditions prevailing i . X ;
the areas of cattle production, it does affect producEVeY Six persons in the country there is one buffalo.

tivity. April to August are the worst months as tem- 1hey are part of the traditional small mixed farming
perature may reach 50°C. Low rainfall in certain System integrated with crop production and are the
years resulting in drought condition may further backbone of the dairy industry in Pakistan.

aggravate the situation. Herd size is very small; 80% of buffalo are raised
) ) in herds of size 1-10 (Table 5). About five million
Genetic and breeding programs small-scale farmers own them mainly for subsist-

Genetic and breeding programs to improve geneti@nCe, as dairying is not quite commercial and the
potential of cattle for traits of economic importance level of inputs is very low. Most of the milk avail-
are lacking. Animals are recorded at institutional@ble in the country (66%) comes from buffalo
herds only and data on various productive and reprofTable 7) while their share in the meat produced in
ductive traits are kept. Studies based on data frorthe country is 28% (Table 8). About 2% of draught
institutional herds have indicated that there has nopower is also shared by them, apart from their contri-
been any genetic improvement in traits like milk bution in dung and other products.
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Productivity information Constraints to production

Nili-Ravi is the most extensively studied of the two Buffalo are popular livestock because of the quality
breeds in the country. Usually, they are black (somemilk they produce under substandard feeding and
times brown) with white patches on forehead andmanagement conditions. Unavailability of adequate
legs, with tightly curled horns. They weigh about feed/fodder and limited heath cover are the major
35-40 kg at birth, 200-250 kg at one year and 300factors in reduced productivity of buffalo. Long

400 kg at the age of 2 years. Age at first calving issummers may further hamper productivity. There is
about 4 years, gestation period slightly more than 100 genetic improvement program that can ensure
months, lactation duration around 10 months, firstavailability of semen from genetically superior bulls.

lactation milk yield around 1800 litres and can pro- The one in vogue in central Punjab, if not expanded
duce for 10 lactations or more. Under a commerciaf® widen the genetic base, and data recording and
set up, herd average of 2500 litres is common witHevaluations are not |mprove_d,_ is less I|ke_Iy to bring

6.5% or higher butter fat test. Service period, calving®?y change. Lack of an efficient marketing system
interval and dry period average 200250, 5o5_575and institutional weaknesses at planning and

225-275 days, respectively (Shah 1991). Adult buf-eSPecially at implementation level and absence of a
falo weigh between 500 and 600 kg with malesProduction oriented extension system can be added

weighing 150 kg or more than females. Growth ratel© the list. Everet(1979) noted that the livestock
gxtensmn services in the country are mainly con-

up to the first 2 years of age averape kg per da : . o - -
: : erned with preventive and clinical veterinary medi-
but can be much better under optimum feeding an ine and lack the necessary training and incentive to

management conditions. Poor reproductive perf_orm-b an effective force in developing the livestock pro-
ance and late age at puberty are generally consider ction. It is still true today

inherent problems of buffalo. But this may be more
due to poor nutrition and adverse climatic conditions
and lack of research for breeding buffalo artificially.

Kundi, from Sind province, weigh less than Nili- A progeny testing program in Nili-Ravi buffalo is
Ravi by 100-150 kg. They are usually black but darkbeing carried out on a very limited scale in central
browns are also found. Horns are tightly curled. ProPunjab. Recording of buffalo is mainly conducted in
duction performance may be comparable with Nili-the seven institutional herds and a few military
Ravi especially under commercial set ups. farms. Apart from these, buffalo at farmer level are
recorded under the progeny testing program which

Crossbreeding with any exotic breed is not occur- X h
ring because Nili-Ravi and Kundi are considered the!2S Peen carried out since 1980. About 8000 buffalo
ave been recorded with the farmers under this pro-

best of the dairy buffalo breeds. Crossing Nili-Ravi d than 80 bulls h b tested f
with Kundi does not happen as such because of th rg_rrn 2rr]1et'rgor§rth ?gr oth u'esld alzlr?anefgn%??(ﬁan or
more restricted hometracts (Nili-Ravi are mostly in rg icw ilk yield ( '

et al. 1999). Recently born bulls had, on average,

Punjab and Kundi in Sind) except when Nili-Ravi hi .

; igher breeding values as compared to older bulls,
buffalo are purchased from Punjab and taken to Othel'hdicating a positive genetic trend in the bull popula-
provinces for intensive milk production in peri-urban

- tion for first lactation milk yield. Yet, their use was
production setups. There, local bulls are used t y y

! ot judicious. Bulls with higher breeding values left
impregnate females. Generally, half the buffalo arey, \er offspring compared to bulls with poor

non-descript because impregnating buffalo naturally,reeding values, probably because evaluations were
is considered more important than finding bull 5 ailable when most bulls had been culled. Animal

semen that meets the breed characteristics. About 5%§entification also seemed to be a major challenge
of the buffalo are being covered with Al as com-poth at farm and field level. Frequent evaluation and

pared to 10-15% cattle where exotic semen is mostlyystained efforts are required before any impact can
used for the production of crossbreds. be seen from such a program.

The marketing system is similar to that of cattle. Many studies are available on quantitative aspects
Inter-provincial purchase of buffalo for milk is much of buffalo breeding and evaluation (Cady et al. 1983;
more common compared to cattle which are usuallySalah-ud-Din 1989; Khan et al. 1997a, Khan et al.
traded for meat instead of milk. Buffalo milk is pre- 1997b) but molecular genetic aspects are yet not
ferred all over the country for its higher butterfat explored. Normal chromosomal pattern from lympho-
content and total solids. Buffalo meat on the othercytic cultures have been reported for Nili-Ravi breed
hand is eaten but has least priority compared tqAli 1986). Cryopreserved embryos have successfully
mutton, fish, poultry and cattle meat. been transferred in buffalo and techniques are being

Genetic and breeding programs
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refined (Ullah and Anwar 1998) but field application Dahlin, A. 1998. Genetic studies on Sahiwal cattle in

is still far away. Pakistan. Ph.D thesis, Swedish University of Agricul-
tural Sciences, Uppsala, Sweden.

Everett, R.W. 1979. Cattle and Buffalo Breeding Policies in

Pakistan. FAO Consultant Report. FAO/UNDP Project
There are no efforts at public or private level to con- PAK/74/018,

- . . FAO. 2001. FAO Statistical Databases. [www.apps.fao.org]
serve llvestOCk genetic resources In general. Ef-fort:\GOP. 1996. Livestock Census. All Pakistan Report. Agri-
are especially needed for dairy cattle breeds such as cyjtyral Census Organisation, Government of Pakistan,
Sahiwal, Red Sindhi and Cholistani and draught |ahore.
breeds such as Lohani and Rojhan. Dairy cattle ar&éOP 2000. Economic Survey 1999-2000. Government of
under much pressure of indiscriminate breeding to Pakistan, Ministry of Finance, Islamabad. [www.finance.
produce crossbreds while the utility of draught-type gov.pk] ) o )

Buffalo are lucky that there is no foreign breed they Government of Pakistan, Ministry of Food Agriculture
can be crossed with. Still, some crossbreeding is, 29 Livestock, Islamabad.

. . o " : . %asnain, H.U. and Shah, S.K. 1985. Sahiwal Cattle of
going on in the pe_rl-urban 'ntens'\_/e prOdUCt'on_ Sel pakistan. Pakistan Agricultural Research Council,
ups such as those in buffalo colonies in Karachi and |gjamabad.

Hyderabad in Sind province where the best Nili-Ravikhan, M.S. 1998. Animal model evaluation of Nili-Ravi
from Punjab are brought for producing milk and the buffalo. Proceedings of 6th World Congress on Genetics
local bulls are used to impregnate females. Most of Applied to Livestock Production. Armidale, NSW,
the calves born are thus a cross of Nili-Ravi and Australia. 24: 467-470. (11-16 January, 1998).

Kundi breeds but they are of less importance becauséhan. M-S., Ali, A., Ali, S. and Saleem, M. 1997. Seasonal
most (or maybe all) are slaughtered before one week 9r0UPIng in year-season model for animal model

of age. All buffalo producing less than three litres of %fdlggf'?g of Sahiwal cattle. Asian-Aust. J. Anim. Sci.,

milk per day are slaughtered irrespective of their,.0 M.s Shook G.E. Asghar, A.A., Chaudhary, M.A.
genetic worth. Genetic erosion of extreme order iS and McDowell, R.E. 1997a. Genetic parameters of milk

feared. yield and adjustment for age at calving in Nili-Ravi
buffalo. Asian-Aust. J. Anim. Sci., 10: 505-509.
Khan, M.S., Gondal, K.Z., Raza, S.H. and Asghar, A.A.
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Development Strategies for Genetic Evaluation of
Beef Production in Pakistan

Nasrullah Panhwer® and U.N. Khan?

Abstract

Production of crossbred cattle is a short-cut method for increasing milk and meat production.
Cattle crossbreeding in Pakistan was initiated in 1976 to achieve fast growth in milk and meat pro-
duction. The results achieved so far under rural conditions indicate an improvement of 75% to
170% in milk production over the indigenous parents and reduction of 10 to 12 months in age of
maturity and first calving. The total buffalo population according to the 1996 livestock census was
20.3 million. During the 10 years from 1986 to 1996, it has increased by 29%. With future trends
of bioengineering and genetic selection, water buffalo have great potential as red meat producers.

PAaKISTAN was born out of the partition of the South low rainfall and humidity and high solar radiation
Asia sub-continent in 1947 when the British trans-over much of the country. Most of its regions receive
ferred power to the newly independent countries ofless than 200 mm annual rainfall, except the northern
India and Pakistan. Although the modern state of thenountains which receive more than 500 mm
Islamic Republic of Pakistan is half a century old, theannually. The rainfall distribution varies widely in
land and the people have far more ancient origins. the Sindh and Punjab provinces; 60% rainfall occurs
during the monsoon season, commencing in late June
. to early September, while over Balochistan and
Key Statistics northern mountains most rain falls between October

The official name is Islamic Republic of Pakistan, areat0 March (FAO 1995).
796,095 sq. km, population 130.58 million (Table 1);
annual increase 3.1%, (1980-1991); crude birth rate
40.6 per thousand (1993); crude death rate 10.6 per
thousand (1993); infant mortality rate 95 per thousandrhe land area of Pakistan, including Azad Kashmir,
(1992); GDP growth rate 5.7% (1980-1994); peris 87.98 million hectares. The major land uses in the
capita income US$470 (1992); literacy rate 37% (1994&ountry are agriculture, forestry and livestock pro-
Government estimate); climate sub-tropical, cold induction. Of the cultivated area, 76% is irrigated
highlands. Urdu is the official language althoughthrough the canal system while the remaining 24%
English is widely used in Government and businessdepends on rainfall. About 51.4% (45.2 million hec-
Religion is Islam. Pakistan is bordered on the westares) of the total land area of the country is classi-
by Iran, on the northwest by Afghanistan, on thefied as rangelands. Most of these rangelands receive
northeast by China and on east by India. less than 200 mm rainfall and there is little possi-

Pakistan is divided in to four provinces Punjab, bility of bringing them under irrigation. In addition
Sindh, NWFP (Northwest Frontier Province) andto climatic factors, poor and rocky soils, deserts and
Balochistan. Pakistan is predominantly arid, withrough topography also impose limitations. These
factors make it impossible to use these rangelands
for sustained (long-term) farming.

However, these rangelands support about

Land Utilisation

1 Assistant Director Animal Husbandry, Block No. 45 Pak
Secretariate near Allah Wali Masjid, Abdullah Haroon

Road, Saddar Karachi, Pakistan 93.5 million head of farmed grazing animals during

2Department of Animal Breeding and Genetics, Universitythe summer and monsoon seasons, but heavy grazing

of Agriculture, Faisalabad 38040 Pakistan over vast areas of rangelands has gradually put
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Table 1. Human Population of Pakistan (by province) 1951-1998 (thousands).

Province 1951 1961 1972 1981 1998
Punjab 20,557 25,500 37,612 47,292 72,585
Sindh 6,054 8,374 14,158 19,029 29,991
NWFP 4,587 5,752 8,392 11,061 17,555
Baluchistan 1,187 1,385 2,433 4,332 6,510
FATA 1,337 1,847 2,491 2,199 3,100
Islamabad 120 235 340 799
Total 33,816 42,978 65,321 84,253 130,058

intolerable pressure on land, vegetation and itgopulation. Livestock and their products provide a
inhabitants, such as wildlife, farmed livestock andmajor source of food and regular cash income to this
pastoral communities. This is the result of a numbegroup of the population. With associated marketing
of contributory factors, principally increases in and processing chains, it seems likely that the live-
human and animal population leading to the expanstock sector provides employment for more than half
sion of dry-land farming on marginal lands to satisfy the population of this country.
the increasing demand for human food crops, and the The livestock sector contributes about 8% to
cutting of shrubs and trees for domestic fuel con-national income and about 28% to GDP from agri-
sumption (FAO 1995). As a result of this, the moreculture. It provides 85% of traction power for culti-
palatable grasses, legumes, herbs, shrubs and tre@stion and transportation of agricultural produce
that once covered the rangelands have beefrom field to market. It also complements agricul-
destroyed or thinned out and replaced with unpalattural income by converting crop residues, agricul-
able low quality vegetation. Therefore, each yearural by-products and wastes into milk, meat, wool,
inadequate forage during the dry period, combinechair etc.
with drought years, causes heavy losses of livestock.

Pakistan has about a dozen agro-ecological zones.

Official statistics on the use of land (MINFAL 1997) Feed Resources
are represented in Table 2. It is estimated that about 2.7 million hectares of land
is under fodder cultivation in Pakistan and produces
Livestock about 51 million metric tons of green fodder annu-

ally. Thus, the average yield comes to about 19 tons
Pakistan is primarily an agricultural country and per hectare which is very low. The total feed avail-
livestock plays a vital role in its economy by pro- able from all resources is estimated at 37.35 million
viding principal sources for essential items of humanmetric tons of Total Digestible Nutrients (TDN) and
diet in the form of milk, meat and eggs. It also pro-2.37 million metric tons of Digestible Proteins (DP).
vides wool, hair, hide, skin, blood, bones, and farm-There is deficiency of 12.54 million metric tons of
yard manure and is a principal source of motiveTDN and 1.58 million metric tons of DP at present
power for cultivation and rural transport. It is esti- which is being coped with by the introduction of
mated that livestock plays an important role in thehigh-yielding varieties of fodder crops, use of ferti-
lives of about 35 million people or about 40% of thelisers and better cultivation practices.

Table 2. Utilisation of land in different provinces of Pakistan (million ha).

Classification Province Total
Balochistan NEWF. Punjab Sindh
Total 34.72 10.17 20.63 14.09 79.61
Forest 1.09 1.34 0.50 0.69 3.62
Not available for cultivation 11.16 4.03 2.93 6.27 24.39
Cultivable waste 4.66 1.05 1.76 1.44 8.91
Cultivated area (including fallow) 1.69 1.93 12.28 5.69 21.59
Area unreported 16.12 1.82 3.16 0.00 21.10
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Fifty nine per cent of the total agricultural land is the Bhagnari, Dhani, Dajal, Rojhan Cholistani
with 91% of the farmers who have less than 25 acres and Lohani are draught breeds, while the Thar-
land. About 4.7 million families of which 75% have parkar and Kankrej are kept as dual purpose
12 acres or less than 12 acres of land own livestock breeds. These breeds posses extremely valuable
in small herds and flocks. Apart from this, one mil- traits of heat tolerance and disease resistance.
lion landless households contribute to livestock pro- These breeds have been exported to many coun-
duction as their sole means of livelihood. In the tries in the world and are well known for their
Punjab, one animal unit is being maintained on every qualities. The same breeds have been developed
0.7 acres by small-holder farmers while the same for both milk and meat and reported to be in big
animal unit is being kept on every 3.5 acres of land demand due to their qualities. Livestock popula-

by farmers having more than 12.5 acres of land tions can be seen in Table 3.
The contribution of the livestock sub-sector in
Milk and Meat Contribution agricultural value added is 25-30% and about

8-10% in GDP (GOP, 1997, 1998, 1999, and 2000).
Milk and meat products form integral parts of humanThe magnitude of various livestock produce is
diet and account for 70% of animal protein intake.presented in Table 4.
The availability of milk is relatively high in Pakistan
when compared to other regional countries. .
Approximately 12.2 million tons of milk is pro- Cattle Population

duced annually of which 74% is contributed by buf- 5.« i
falo, 21% by cows and the remaining 5% by sheep,BaSCStatlsucs
goats and camels. The per capita availability of milkThere are about 10 different breeds of cattle found in
is 95 litres, which is less than the total production asPakistan. Of these, Red Sindhi, Sahiwal and
5% is fed to calves and 15% is wasted due to marCholistani are the dairy breeds, Tharparkar or Thari
keting constraints. Likewise, 1.22 million metric tons is a dual purpose (milk and draught) while the
of meat is available from the livestock present in Pakitemainders (Kankrej, Bhagnari, Dajal, Rojhan,
stan, of which 44% is from cattle and buffalo and theLohani and Dhanni) are all draught-type animals.
remaining 56% is from sheep, goats, camels, poultryThe dairy and draught breeds enlisted only represent
etc. Approximately 0.57 million metric tons of beef, <30% of the cattle population; the rest can only be
0.53 million metric tons of mutton, 0.12 million classified as non-descript/rural cattle with a low milk
metric tons of poultry meat is produced annually.  yield (600-900 litres/lactation). Thus, these animals
make a sizeable portion of the beef produced in Paki-
. . . stan. Although, the coverage of the cattle population

Livestock Wealth in Pakistan through artificial insemination is as low as 5-7%, the
Pakistan has been blessed with the finest breeds @fon-descript/rural cattle are the target animals for
animals, which possess tremendous potential androssbreeding with exotic dairy breeds such as
need to be exploited further. The over all geneticHolstein-Friesian and Jersey.

resources of the national herd are: In the public sector, there are three farms of Red
(1) buffalo, Nili Ravi in Punjab and Kundhi in Sindh Sindhi; about a dozen farms maintain Sahiwal cattle
are kept mainly for milk production. and one farm each for Tharparkar/Thari and

(2) Sahiwal and Red Sindhi cattle are among the bedBhagnari/Dajal cattle. Besides, there are a few farms
tropical dairy breeds; other dairy breeds such asnaintaining immigrant cattle. These include a few

Table 3. Estimated livestock population 1997—-2000 (millions).

Species 1997-98 1998-99 1999-2000 (E)
Cattle 21.2 21.6 22.0
Buffalo 21.4 22.0 22.7

Sheep 23.8 23.9 24.1

Goat 44.2 45.8 47.4
Camels 0.8 0.8 0.8
Horses 0.3 0.3 0.3
Donkeys 3.2 3.8 3.8

E: Estimated

Source:Ministry of Food, Agriculture and Livestock, Pakistan.
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Table 4. Livestock products.

Products Units 1997-1998 1998-1999 1999-2000 (E)
Milk (000 tons) 24,215 24,876 25,566
Beef (000 tons) 940 963 986
Mutton (000 tons) 617 633 649
Poultry meat (000 tons) 284 310 322
Wool ('000 tons) 38.5 38.7 38.9
Hair (000 tons) 16.7 17.3 17.9
Bones ('000 tons) 309.2 316.3 324.0
Fats ('000 tons) 115.2 117.8 120.6
Blood ('000 tons) 33.6 34.4 40.9
Eggs Millions 5737 8261 8463
Hides Millions 73 7.5 7.6
Skins Millions 35.3 36.3 37.2

Source:Ministry of Food, Agriculture and Livestock, Pakistan

farms on Friesian cattle in Balochistan, one innon-existence of a breeding program, low produc-
Punjab for Holstein Friesian and Jerseys, one in thévity of non-descript cattle which comprise >70% of
Federal Area maintaining Jerseys and one in Norththe population and low literacy rate of the farmers.
West Frontier Province maintaining Friesian cattle. Except a few progressive farms in the private
For Friesianx native crosses, there is only one herdsector, the Government and military farms invariably
in the public sector. With specific reference to beef,maintain recorded herds. These farms have informa-
there exists a Beef Research Station at Sibi irtion on health, pedigree and productive and repro-
Balochistan province, where Droughtmaster fromductive performance of all animals.

Australia and native Bhagnari cattle are crossed. Al The World Bank-funded National Coordinated
farms in the public sector have a limited but recordedResearch Project on Cattle Crossbreeding terminated

population. in June 1998. This project was helpful in initiating
o production of half-breed bovine semen. Presently,
Productivity there is no national cattle-breeding program in exist-

ence, except a progeny-testing program on Sahiwal

Among many constraints to livestock production, ttle in the Punjab province. Recently, genetic eval-
inadequate feed resources are classified as the maj(cxs?1 : unjab p : Y, 9
tation of Sahiwal cattle based on 20-year perform-

constraint in Pakistan.The livestock populations are

supported by feed resources derived from cropsance data generated at 11 farms has been completed

fodder, range lands, other grazing areas and agr(;[‘ collaboration with FAO and Swedish University
industrial by-products. It was estimated earlierOf Agricultural Sciences, Upssala. Sires produced out

(Akram 1987; Malik 1988) that the feed resourcesOf select dams in the recorded population are used to

were deficien{ by 29.3% and 33.1% in TDN and DP serve respective breeds of native cattle. Eor non-

respectively "descript cattle, either a locally available mating bull
Despite a reasonable genetic potential, the produ is used or they are crossed with Friesian/Jersey

tion potential of Zebu cattle is generally low. The%roz\egofner?:t?énsive roaram for the improvement of
young male calves are sold as surplus; older cattle ahiwal I?:attle in ru?al %reas has beeF;] formulated
a result of culling and all other categories are sol )

when the owner is in need of money. The sales ar rimarily, the project will be initiated in Sahiwal,
arranged through open markets, butchers or on th kara,hKhanewaI, af}f' Jhang districts aﬂd after suc-
basis of personal contacts. cess, the program will be extended to other districts.

: ! . Production of crossbred cattle is a short-cut
raigér:jceog Ig(r)%jempoonpué?ggir;] go ff;;ell(tjtlse 'fhgflag?ereﬂqgrgnethod for increasing milk and meat production. The
prone to parasitic infestation ! cattle crossbreeding in Pakistan was initiated in 1976

) to achieve fast growth in milk and meat production.
The results achieved so far under rural conditions are
quite encouraging and indicate an improvement of
The cattle owners do not generally practice record’5% to 170% in milk production over the indigenous
keeping. There are many reasons attributed to thigarents and reduction of 10 to 12 months in age of

for example, small herd size for domestic use onlymaturity and first calving. The department to

Genetics and breeding programs
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upgrade non-descript cows in rural areas through The major problems faced by the buffalo breeders
crossbreeding has initiated a comprehensive proand farmers include poor reproductive efficiency,
gram. For this purpose, 186 breeding cows of twaosub-optimum production potential, higher incidence
world famous breeds, Friesian and Jersey, have beef infertility diseases, lower rates, of calf survival
imported for the production of exotic bulls of high and higher costs of feeding. Poor reproductive
genetic merits. efficiency is mainly due to delayed onset of puberty
The cattle population according to the 1996 live-(32-42 months) and longer calving intervals
stock census is 20.4 million. It has increased by(18—24 months). Although the Nili-Ravi and Kundi
19.2% during the period 1986 to 1996. of Pakistan are among the best dairy breeds in the
world, their milk producing ability is still sub-
. optimal and there is considerable scope for their
Buffalo Breeds of Pakistan genetic improvement. Buffalo nutrition is another
area where much research is required to develop

breeds, i.e. Nili-Ravi of Punjab and Kundi of Sindh economical feeding strategies for various stages of

province. Nili-Ravi buffalo constitute approximately growth and the productive cycle of buffalo.
79% of the total buffalo population in the country In order to address these problems of buffalo

and are found in several parts of NWFP and AJK infarming in Pakistan and to make the best possible
addition to their primary home tract, which is in Use of available research and development resources,

irrigated Punjab. a National Coordinated Buffalo Research Program

According to the last livestock census conductedNCBRP) was initiated by the Pakistan Agricultural
esearch Council in 1992 for a period of six years.

in Pakistan during 1996, the buffalo population WaSThe NCBRP is a part of the overall Agricultural

20.3 million. As per 1986 census, the population OfResearch Project (ARP-Il) sponsored by the World

i 0,
buffalq has_lncreased 10 29.1%. . Bank under a loan to the Government of Pakistan.
Pakistani buffalo are used as a triple purpose

(milk, meat and draught) animal. They are the main 1h€ main objective of NCBRP was to improve
dairy animals in the country, and more than 719reproductive efficiency and production performance
(13.4 million tons) of national milk production Of dairy buffalo of Pakistan through research on
(18.94 million tons) is contributed by buffalo. Meat reproduction, breeding, nutrition and dils.eiase control.
is an important by-product of buffalo. According to Buffalo research and development activities of seven
the recent estimates, more than 0.5 million tons ofesearch institutes located in various parts of the
buffalo meat is produced per annum which consti-country are under this program.
tutes about 50% of the total meat production in the In the field of male buffalo reproduction, research
country. activities were aimed at improving semen evaluation
In addition to their use for milk and meat produc- @nd processing techniques, development of suitable
tion, buffalo are an important source of draughtextenders for buffalo semen and studies on compara-
power in the country. Buffalo are used for a varietytive physiology of buffalo and cattle spermatozoa in
of agricultural operations i.e. ploughing, especiallyterms of sperm capacitating and acrosomal integrity.
in paddy fields, water lifting from wells, transporta- In the field of female buffalo reproduction, the
tion of farm produce to nearby markets, etc. research work is focussed on reducing the calving

Riverine type buffalo of Pakistan belong to two

Table 5. Comparison of cattle population as reported in 1986 and 1996.

Cattle 1986 1996 % Difference
Total 17,132,536 20,424,458 19.2
Bullock (3 years and above) 5,300,482 3,669,885 -30.8
For breeding 201,949 280,828 39.1
For work 5,098,533 3,389,060 -33.5
Cows (3 years and above) 6,586,253 10,020,935 52.1
In milk 3,948,416 6,326,144 60.2
Dry 2,102,684 2,381,095 13.2
Not yet calved 535,136 1,313,698 145.5
Youngstock (below 3 years) 5,245,822 6,733,642 28.4
Male 2,792,915 3,568,181 27.8
Female 2,452,907 3,165,461 29.0
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interval. Suckling by calf, inefficient heat detection Buffalo meat is becoming popular in developing
and higher ambient temperatures during summecountries and is gradually gaining recognition in the
months have been identified as the common nonadvanced meat importing countries of the west. The
genetic factors responsible for longer calving inter-buffalo shows performances comparable to cattle in
vals of buffalo. feed lot operations. Because of the lower nutritional
The important issue of economical r‘earing anddemands, lean red meat from the buffalo is produced

fattening of male buffalo calves for increasing meatat lower costs than beef from cattle. In Bulgaria,
production in the country is studied under theEQypt Italy, the Philippines and Yugoslavia, buffalo
NCBRP; efforts are underway to develop economicaPn full feed programs demonstrated daily weight
and efficient early weaning diets for calves. Experi-gains exceeding one kg per day. .

mental work completed so far indicates that diets Additionally, numerous by-products are derived

based on cottonseed meal can be successfully arftPm the buffalo and there is little carcass waste.
economically used for early weaning. Hides are used in the manufacture of high quality

leather goods. Cartilage and tendon are used for Kro-
peck. Horns are decoratively carved. The remainder
f inedible portions is processed as tallow, glue,
eamed blood and bone meal. In summary, water
Dbuffalo carcass is lean with a low percentage of fat
deposition. In comparison with cattle, the buffalo

carcass has rounded ribs a higher proportion of
muscle and less fat. The flavor is comparable to that
of beef in steaks as well as in processed meat
products.

The Asian buffalo meat production, which
accounts for 19-92% of the world total output in
recent years, recorded 4.15% of an annual increas
during the past decade. India was the largest buffal
meat producer (1182 thousand tons) in 1992, fol
lowed by Pakistan (465), China (253), Nepal (96)
and Thailand (63). In both India and Nepal, more
meat is produced from buffalo than from cattle in
spite of the fact that the buffalo population is out-
numbered by cattle 1 to 3 in India and 1 to 1.5 in
Nepal, due to Hindi religious beliefs and sentiments
towards cattle. Water buffalo are exported for Buffalo Population
slaughter from India and Pakistan to the Middle Easii?J . -
and from Thailand and Australia to Hong Kong. BasiC statistics
Demand for meat is so great that Thailand's buffaloas indicated above, small-scale farming is predomi-
population has dropped from 7 million to 5.7 million nant in Pakistan. However, the buffalo herds vary
head in the past 20 years, a period in which thérom 10 to 200+ animals and contribute significantly
human population has more than doubled. to peri-urban dairying. In big cities such as Karachi

Water buffalo is one of the world’s important and Lahore, there are cluster populations of buffalo
domestic animals. During the past two decades, icomprising as many as 0.8-1.0 million animals
has been convincingly demonstrated that this animapurely kept on a commercial basis. Due to the
can be a supreme source of quality meat. consumers’ choice for buffalo milk, this animal is

Those countries housing the world population oféxcelling cattle at a faster rate as shown in Table 6.
approximatly 160 million water buffalo should be - .
aware that this ruminant not only has the unique-lrggge(n%”fnrso)""th inlivestock population from 1986 to
ability to assimilate and utilise low quality forages :
but also has demonstrated excellent feed conversio

) o
rates with feed grains such as corn, sorghum an pecies 1986 1996 % Increase
barley during 10-year
. period
Today, water buffalo when reared with proper
nutrition (quality/quantity), husbandry managementCattle 17.13 20.42 19.2
and health care programs, can produce satisfactorguffalo 15.70 20.27 29.1

yields of lean, tender red meat. The historic value of
buffalo as work animals or as dual-purpose work/ Interestingly, Pakistan’s buffalo population, which
milk producing animals has taken precedence ovehas now exceeded 20 million head, is yielding more
their potential as meat producers. Until two decadeshan 70% of the total milk produced in the country.
ago, buffalo were slaughtered either as young veal

calves or most probably, as mature spent draugh®roductivity

animals. Recent research work on nutrition conver- Some statistics on buffalo productivity are sum-
sion capacity and carcass evaluation has establishedarised in Table 7. It may be indicated that these are
that the eminent future of the water buffalo as aonly the national averages, the potential of individual
domestic animal is as a meat producer. animals could be much higher.
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Most of the farming and management practicesn June 1998. This project was helpful in strength-
resemble those described earlier for cattle. The majogning the on-going progeny testing program on
difference is that buffalo are mainly stall-fed and Nili-Ravi buffalo and the establishment of a modern
better cared for in severe weather as compared tsemen research laboratory.
cattle. The surplus male buffalo calves contribute Researchers at the University of Florida in March

significantly to the country’s breef production. 1986 completed comparative feed trials and carcass
) ) evaluation between top quality crossbred beef cattle
Genetics and breeding programs bulls and randomly-selected water buffalo bulls.

Although buffalo plays a viable role in commercial Charts from these investigations testify to the ability
milk production, most managers do not generally®f Water buffalo to perform favorably in the produc-
practice proper record keeping. They may be intertion Of quality meat. With future trends of bio-
ested in keeping a track of the total milk production€ndineering and genetic selection, water buffalo have
of the herd but records on breeding are largelydréat potential as red meat producers.
missing. This makes it practically impossible to run a_ The total buffalo population according to a 1996
successful breeding program in the field. In the earlyivestock census was 20.3 million. During the
1980s, the Livestock and Dairy Development Depart-lo years from 1986 to 1996, it has increased by 29%.
ment in the Punjab province initiated a progeny
testing program on Nili-Ravi buffalo with the finan-
cial assistance from Pakistan Agricultural Research
Council. Later, the Asian Development Bank assistedNili-Ravi buffalo is ranked as the finest breed in the
in infrastructure development to execute this progranworld. According to the FAO yearbook, Pakistan has
on a larger scale. Although presently no donor9% of the total buffalo population of the world and
funding is available, the project is still in progress provides 28% to 30% of the total milk produced in
through core funding and it has completed testing othe world. This is an indication of high milk pro-
about half a dozen batches of future sires. ducing capability of Pakistani buffalo. Although the
The GTZ was successful in organising buffalo average milk production of Nili-Ravi buffalo all over
farmers in the central Punjab province on a cooperathe country is 1800 litres in 305 days of lactation,
tive basis. Their efforts have led to establishment 0f30% commercial buffalo produce 2500 to 4000 litres
a self-sustained farmer organisation nanhedr-i- and above. A project for identification of buffalo bull
Kissan, jointly patronised by GTZ and the Govern-mothers and production of progeny tested bulls
ment of PunjabThese efforts have also generatedinvolving Government Livestock Farms and live-
interest among farmers in breeding for betterstock owners has been initiated primarily in four dis-
animals. tricts of Punjab for improvement of the production
Along with a few progressive farms in the private potential of rural buffalo. This project will be
sector, the Government and military farms invariablyextended shortly to other districts.
maintain recorded herds. These farms have informa- Genetic improvement of indigenous water buffalo
tion on health, pedigree and productive and repropopulations could be greatly accelerated by the use
ductive performance of all animals. of artificial insemination and embryo transfer.
The World Bank funded National Coordinated Import and export of frozen semen from superior
Research Project on Buffalo Breeding was terminatednales permit international distribution of genetic

Genetic Improvement

Table 7. Comparison of buffalo population as reported in 1986 and 1996.

Buffalo 1986 1996 % Difference
Total 15,704,454 20,272,873 29.1
Male buffalo (3 years and above) 197,402 360,855 82.8
For breeding 79,870 197,851 147.7
For work 117,533 163,011 38.7
Female buffalo (3 years and above) 8,979,127 12,211,116 36.0
In milk 5,724,406 7,809,518 36.4
Dry 2,337,492 2,433,301 4.1
Not yet calved 917,231 1,968,295 114.6
Young stock (below 3 years) 6,527,933 7,700,894 18.0
Male 2,371,100 3,286,239 38.6
Female 4,156,833 4,414,655 6.2
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Table 8. Productive performance of buffalo and cattle breeds of Pakistan.

Breed Type Av. milk Calving Lactation  Dry period Weight (kg)
yields interval period (days)

(305 days) lit.  (days) (days) M F
Nili-Ravi Milch 2300 504 318 186 800 590
Kundi Milch 2000 500 320 180 600 375
Red Sindhi Milch 1800 442 251 191 552 318
Sahiwal Milch 2200 471 291 180 660 376
Bhagnari Draught 800 495 236 259 545 341
Dhanni Draught 800 578 270 308 409 318
Lohani Draught 700 539 239 300 272 250
Rojhan Draught 900 507 288 219 386 295
Tharparkar Dual purpose 1200 552 237 315 504 285
Cholistani Milch 1800 470 290 180 660 376
Kankrej Dual purpose 1200 545 230 320 5901 432

material. Such controlled breeding programs yield In late 1993, a concise market survey of Paki-
the best results on well managed farms which givestan's livestock was conducted by the US Feed Grain
high priority not only to nutrition but also to para- Council (USFGC). The major constraints affecting
sites and infectious disease control, and which mainbeef production in Pakistan, as well as its potential
tain excellent records. Embryo transfer has beemwere analysed and reported. Also, recommendations
done and embryos have been frozen and thawed suarere made as to how some of the constraints could
cessfully in water buffalo. International trade in be eased, or lifted. | realise that the problems of the
frozen embryos would further accelerate global dis-beef sector are well known to public officials, meat
tribution of elite water buffalo germplasm. While merchants and producers.
feasible today, these advanced procedures remain a The report statedCurrent buffalo/cattle meat
technique of the future. They provide an exciting andproduction systems in Pakistan are traditional and
challenging goal of providing the world with supe- inefficient. Most of the meat comes from end of
rior water buffalo, which in turn will provide man- career, or emergency slaughtered animals. With a
kind with milk, meat, power and companionship. few exceptions, practically no commercial fattening
The current buffalo/cattle meat production systemactivity is being carried out in Punjab, Sindh
in Pakistan and particularly in Sindh is traditional regions. A lot of baby buffalo, or beef calves are sent
and inefficient. Most of the meat comes from old orto slaughter at 1-2 weeks of age. Some calves are
emergency slaughtered animals. With few excep+aised to 60-80 kg on extremely poor and unbal-
tions, very little fattening activity is being carried out anced diets and only a few are raised to heavier
in Pakistan. Also about 0.2 million buffalo calves areweights with very low average daily gains.
slaughtered at 1-2 weeks of age in Karachi alone. The lack of commercial, or farm livestock feeding
Some calves are raised on commercial dairy farmén Pakistan could, to a large extent, be blamed on
but on unbalanced diets and they show some verthe existing ceiling price of beef meat which is fixed
poor daily weight gain. too low to let the production develop. Merchants and
The first very serious problem which heavily butchers also use the fixed price as a fictitious con-
penalises the development of a sound beef feedingtraint to pay a low price to producers. However, on
industry is the almost absence of good weaning techmany occasions, it was possible to observe how the
nigues to develop a viable beef industry in the com<ixed price could easily be circumvented by the retail
mercial sector. Too many young animals are left totrade, when the demand for quality meat would
die from diseases or starvation in their first week ofcommand a higher price.
life and those who survive generally are severely A second major constraint was found in the meat
under fed. slaughtering/wholesale/retail marketing structure
A proper weaning technique is essential to prepareand techniques which are very traditional and highly
healthy and thrifty calves for the fattening industry. unsanitary. The way the industry is practiced today
However, proper weaning of young calves at com-in Pakistan is not acceptable in a country which is
mercial dairy farms need encouragement and trainingtriving hard to improve the living standards of its
to rear calves, which ultimately will be used in the citizens. The situation becomes even more unrealistic
fattening industry. when those involved in the meat sector are planing
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to develop meat exports under the present condinational strategy for the conservation and utilisation

tions. Should quality beef ever be produced in thisof our native breeds.

country, its sale to most foreign markets would be As regards in-vitro conservation, there are about a

impossible. Very few countries, in fact, would everdozen Semen Production Units available in the

buy meat, which was not properly processed,country to preserve germplasm of buffalo and native

handled and chilled. cattle, as well as that of exotic cattle breeds, namely
Because of the above production/marketingFriesian and Jerseys.

situation, beef is considered by Pakistani consumers

as a second class, low quality meat, only fit to low

income people who can not afford to buy lamb, goat, References
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Genetic Evaluation of Beef Production in the Philippines

Dinah Loculan?

Abstract

Cattle farms in the country are predominantly of the backyard type. Herds being established are
mostly purebred Brahmans, some commercial animals and native cattle (Busuanga Breeding and
Experimental Station and Ubay Stock Farm). The government has established four nucleus farms
and two participating private nucleus farms. A multi-breed cattle registry (Philippine Cattle Breed
Registry, PCBR) will maintain the computerised database on standard performance and inventory
of all registered cattle nationwide. Currently, two nucleus farms, namely Busuanga Breeding and
Experimental Station (BBES) and Ubay Stock Farm (USF) maintain native cattle herds. BBES is
maintaining a 60-cow native cattle herd.

AGRICULTUREIS a major contributor to the Philippine  Cattle, carabao and goats have had minor contri-
economy because of its wide range of naturabutions. These different levels of contribution have
resources scattered all over the archipelago. Thempacted on the supply situation. While the country
Philippines’ total land area is 300,000 sg. km, 30% ofhad attained self-sufficiency levels in pork and
which is devoted to agriculture. As of the year 2000,poultry, there remains a growing dependence on
the human population was estimated at 76.5 millionimports of beef and an almost absolute dependence
Close to 60% of the Filipinos reside in the country-on milk.
side. This sector contributes a 20% share to export A thrust, therefore, identified by the Department
earnings. Moreover, the country has a large agriculef Agriculture had been to focus on these commodity
tural base that grows at an average of 3.2% annuallyroups.

Within the agricultural sector, the livestock and
poultry sub-sectors are the major contributors toTable 2. Share of the different livestock and poultry
Philippine agriculture (Table 1). In 1999, 29% of the commodity groups (million pesos).
total value of agricultural output was contributed by

these sub-sectors. This contribution had always been 1995 1997 1999 % share*
consistently high.
Hog 52,964 66,273 74,977 46.94
Table 1. Share of livestock and poultry in agriculture Chicken meat/eggs 44,038 56,816 60,500  37.88
output (million pesos). Cattle 8,427 11,485 10,888 6.82
Duck meat/eggs 4,225 4,712 5,164 3.23
Carabao 3,196 3,620 4,676 2.93
1995 1997 1999 % share* Goat 2,495 2,849 3390 212
. Dairy 97 118 130  0.08
Rice and corn 103,694 115,825 119,686 21.82 Total 115,442 145,873 159,725 100.00

All other crops 126,702 161,001 179,310 32.69
Livestock/poultry 115,443 145,873 159,725 29.12 * 1999; Source: Bureau of Agricultural Statistics, 2000a.

Fisheries 83,084 80,711 89,803 16.37 . .
Total 428,923 503,410 548,524 100.00 The livestock and poultry sub-sectors consist of

- — several commodity groups (Table 2). The groups
* 1999; Source: Bureau of Agricultural Statistics, 2000a.  have different shares in overall production. Of the
total output, hogs account for the biggest share: 47%
in 1999; poultry including meat and eggs, account
IDepartment of Agriculture, Elliptical Road, Diliman, for more than 40%. These two commodity groups
Quezon City, Philippines therefore account for more than 87% of total output.
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This marked performance of the sub-sectors was The major reasons for the low level of develop-
due to the sustained growth in production in responsenent of the cattle sub-sector are the limited popula-
to the growing demand for meat and meat productsion and low productivity of stock. Poor genetics and

in the domestic market. poor technology practices, in the main, explain the
low productivity. This is particularly true in carabao,

Table 3. Per capita utilisation: meat (kg/year). goats and sheep. Hence, the government primarily
addresses the matter of genetic improvement of these

Meat 1995 1996 1997 1998 1999 fuminant species.

Pork 14.00 14.72 15.13 15.36 15.91 i

Chicken 583 651 696 6.75 7.03 ) o Cattle Population

Beef 2.31 2.53 2.77 2.66 2.77 Basic statistics

Carabeef 2.84 297 3.27 3.01 3.31

Cattle farms in the country are predominantly of the
gﬂg\k/on Oo_ff g_fg 8'1%8 &'1051 &'1051 backyard type. According to 1997 cattle industry
Total meat 26.10 27.86 2926 2894 30.18 flgures, animal holdlng In backyal’d farms constituted
91% of the population as against the commercial
Source: Eleazar 1999. sector’s share of only 9%.

On the national level, cattle inventories show

. increasing trends over the past six years (1995-2000)
Pork remains by far the most popular meat(Taples 4 and 5).

(Table 3). Consumption has increased in the past fiveé gjnce 1993, an Administrative Order No. 3 was
years, probably due to the increase in income and ifssyed by the Secretary of Agriculture allowing the
the price of other protein sources, particularly fish.yrivate sector to import feeder and breeder cattle to
Chicken is second to pork in terms of consumptionepyild the cattle population of the entire country; as
The average per capita intake had reached 7.03 igell as the importation of feeder cattle for fattening
1999 (Eleazar 1999). to fill up the short supply of feeder cattle as a tem-
Consumption of beef and ‘carabeef’, althoughporary expedient.
significantly lower than that of pork and poultry, has The cattle industry appears to be the least devel-
shown proportionately higher increases over the pastped, based on the country’s almost absolute reliance
five years (Eleazar 1999). on imports of milk and substantial imports of beef

Table 4. Number of ruminant species, 1992 to 1999 (‘000 head).

Species 1992 1993 1994 1995 1996 1997 1998 1999 2000
Carabao 2570 2570 2550 2700 2840 2968 3024 3006 3024
Cattle 1730 1910 1930 2020 2130 2270 2380 2420 2479
Goat 2300 2560 2630 2820 2840 3025 3083 3051 3151

Source: Anon. 2000b.

Table 5. Cattle population and slaughter rate.

Particulars 1995 1996 1997 1998 1999 2000
Population (1000 hd) 2020 2130 2270 2380 2420 2479
% Population growth — 5.45 6.57 4.85 1.68 2.43
Slaughter (1000 hd) 629 686 753 779 810 812.1
% Slaughter growth — 9.06 9.77 3.45 3.98 0.26

Table 6. Cattle Importation by the private sector.

Particulars 1995 1996 1997 1998 1999 2000
Breeder stock 11,193 3,896 1,269 704 827 2,056
Feeder stock 188,343 176,156 253,464 186,131 253,032 196,777
Total 199,536 180,052 254,733 186,835 253,859 198,833

Source: Anon. 2000b.
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(Table 6), and the alarming decline of the herd popufarms. Herds being collected are mostly purebred
lation. The overall direction for cattle is, therefore, to Brahmans, some commercial animals and native
build up the population base, increase animal proeattle (Busuanga Breeding and Experimental Station
ductivity, and lay the groundwork for sustained and Ubay Stock Farm). So far, average daily gain
development. from purebred cattle ranges from 0.46 to 0.62 kg/day
One strategy for building up the cattle populationand 0.25 to 0.35 kg/day for native cattle. Figures vary
base is through genetic infusion of superior qualityfor the commercial cattle, from 0.75 to 1.25 kg/day,
cattle. Since the start of the"1@entury, the Philip- depending on the type of feed given and management
pines has been importing cattle of different breeds. system employed.
Among the cattle breeds that have been popularly
raised as indigenous in the country are descendaniSenetics and breeding programs
of those cattle brought into the country by the
Chinese and Spaniards. The most prominent type afeneral strategy
Philippine cattle is the Batangas type, believed to
have originated from the yellow cattle of SouthernIn 1997, the National Genetic Resources Improve-
China, which in turn evolved from the wild cattle ment Program for Livestock and Poultry (NGRIP)
(Indian Zebu) in Java and Brahmin archipelago.was launched as a component of the Medium Term
Other identifiable Philippine cattle types are: theLivestock Development Program (MTLDP) (Anon.
Large llocos and Small llocos found in Northwest 1997). Purebred cattle imported from the United
Luzon and lloilo cattle found in Panay Island. States of America are brought into the nucleus herds/
Through the importation of different exotic cattle flocks on identified government stations and partici-
breeds, there developed a non-descript cattle witpating private farms. BREEDPLAN recording is
unknown blood composition. Of the imported cattle used to assist in selecting the best stocks. Superior
breeds, Brahman is the most popular and accepted Istocks are then increased in numbers in multiplier
farmers because of its adaptability. Table 7 showserds. These are often private farms that are collabo-
the list of imported cattle breeds brought into therating with the government. Finally, improved
country since the start of the century. genetics flows down to the village level either
through the use of improved sires by artificial insem-
ination (Al) or by the use of live bulls for natural
Production performance data are currently beingservice. Improved sires will be used for upgrading
recorded and collated in government-run nucleudocal stock for crossbreeding.

Productivity information

Table 7.Breeder cattle importation.

Year introduced in Quantity
the Philippines (head) Type and Name of Breed

1900-1935 15 Dairy cattle (4), Jersey, Shorthorn, Holstein, Guernsey
Beef cattle (5), Galloway, Angus, Devon, Hereford, Sussex
(Zebu) Beef cattle (3), Nellore, Hariana, Bhagnari
(Zebu) Dual purpose (3), Sahiwal, Red Sindhi, Tharparkar

1946-1970 12 Dairy cattle (1), Brown Swiss
Beef cattle (8), Brahman, Chiricano, Santa Gertrudis, Ongole, Charolais, Charbray Braford,
Red Poll
Others (3), Red Danes, Australian lllawara, Balinese, Madura

1871-1983 9 Beef cattle (9), Indu-Brazil, Droughtmaster, Beefmaster, Belmont Red, Beefalo, Chianina,
Marchiagiana, Simmental, Maine Anjou

1990 2 Dairy (1), Australian Friesian Sahiwal
Dual-purpose (1), Simbrah

1993 8816 Simbrah

1994 6893 Brahman, Simbrah, Holstein Sahiwal

1995 12,546 Senepol, Nellore, Simmental, Brahman

1996 3648 Brahman, Senepol

Source: Anon. 2000b.
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d) training Filipino scientists to ensure self-reliability
Nomvormon and in running the national genetic evaluation program.
private) A multi-breed cattle registry (Philippine Cattle

—

BREEDPLAN

Recorded N Breed Registry, PCBR) will maintain the computer-
Multiplier herds ised database on standard performance and inventory
(Private and . . . . L.
LGUS) of all registered cattle nationwide. Active participa-
tion by the Federation of Cattle Raisers’ Association
Village of the Philippines and other Cattle Raisers’ Coopera-
herds tives are seen. The PCBR shall conduct annual

genetic evaluation of animal performance records
) . leading to the publication of a National Breeder's
Figure 1. Schematic of the process used by BREEDPLAN'Catalogue which shall highlight the estimated
. breeding values (EBVSs) of outstanding breeder bulls
The government has established four nucleus farmg 4 cows per breed in the country(Anon. 1999)
and two participating private nucleus farms. These We expect to have a total of 3006 indiviaual
contain herds of purebred Brahman and Simbrah. At . | P ds added to the database coming from
present, all of these government herds are recorded cﬁ'r?)a ][ecorl S af 9
BREEDPLAN. For beef cattle, the participating € beet nucleus tarms. .
farms are: Busuanga Breeding and Experimental Data recorded at the farm level are the following:
Station, Milagros Stock Farm, Ubay Stock Farm,Sire, dam, birth date, birth weight, 200-day weight,
Malaybalay Stock Farm, ANSA Genetics Inc. and400-day weight, and 600-day weight, mature cow
Sarangani Agricultural Corporation Inc. Around 98 Weight, scrotal size, days to calving, gestation length,
members of the Federation of Cattle Raisers’ Associ€@lVing ease. As of June 2001, the volume of data
ation of the Philippines (FCRAP) are also part of the?dded to the database are as follows: 1800 records
network because they are recipients of purebred cattig3usuanga Breeding and Experimental Station), 260
dispersed by the government. FCRAP herds are alsg#cords (Milagros Stock Farm), 100 records (Malay-
to be recorded on BREEDPLAN. balay Stock Far_m), 250 record_s (Ubay Stoc_k Farm)
The improved genetics from this program are dis-Weré encoded into Herd Magic, a customised PC
tributed to local government breeding centres and'e"d recording software package.
stations from which the genetics flows to the village
level to improve productivity.

Breeding objective

. . The general objectives of the Nucleus Farm Network
Records and genetic evaluation systems are to systematically improve, propagate and con-
It is only through accurate and reliable records that gerve breeder beef cattle in the Philippines and to
sound breeding program can be properly assessetevelop an appropriate distribution and transfer
and given direction. All farm data gathered, analysedscheme that will provide a connection between the
and compiled shall be used in planning, monitoringimprovement gained in the breeding work and their
and evaluating the breeding program. All efforts areultimate utilization in the local production system.
exerted to monitor production and performance ofThe specific objectives include the evaluation of the
imported animals (Brahman and other breeds)performance of selected breeds of beef cattle under
Through the ACIAR Project entitled ‘Performance Philippine conditions; establishment of breed per-
Evaluation and Genetic Improvement of Ruminantformance standards for beef cattle including the
Animals in the Philippines’, a Central Data Manage-establishment of local selection indices in the Philip-
ment Unit (CDMU) has been established within thepines; implementation of a local scientific selection
Department of Agriculture. Specific objectives of the program for cattle; establishment of a breeder base
project includes: population (gene pool) which will be the source of
a) storing existing breeding and performance recordgenetically superior performing cattle in terms of
taken from ruminant species (including indigenousproduction, reproduction, adaptation and resistance
breeds where available) in a national database; to diseases; and the production of genetically
b) undertaking research to estimate the genetiGuperior purebred cattle for distribution and transfer
parameters and fixed effects relevant to theto other nucleus farms, multiplier farms or interested
various ruminant species in the Philippines; ranchers/breeders, livestock cooperatives and small-
c) customising existing BREEDPLAN genetic hold breeders (Anon. 1997).
evaluation software so that a standard parameter- The objectives of the Multiplier Farm Network are
driven system for all ruminant species in theto produce crossbred beef cattle through natural
Philippines; breeding or Al-using semen from purebred bulls; to
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evaluate the performance of crossbred beef cattlénstitutionalisation of the Unified Artificial
under Philippine conditions and to identify and pro- Insemination Program

mote the best crosses of beef cattle for commerC|a+he Unified National Artificial Insemination Pro-

production (Anon..19£.97). gram (UNAIP) integrates current Al initiatives and
The general objectives of the Male Breeder Loamave defined a 5-year strategy to complement the
Program are to make purebred and crossbred bullgenetic Improvement Program. This also serves as a
available to smallhold breeders/ranchers, cooperatool for genetic linkage considering that Luzon and
tives, backyard-based breeders and other interestatle Visayas islands are not yet FMD free areas.
persons or groups who are not capable of direct On a national level, success rates of Al in cattle
purchase of purebred and crossbred male breedeimd carabaos are yet limited and noted to be below

from progressive private farms. the established standards. In carabaos for instance,
the Al field results in terms of conception rates and
Breeds and mating systems calf drops vary significantly as shown by previous

works and studies.
The nucleus (elite) purebreeding farms which practice A| is a potent tool in effecting genetic improve-
an intensive selection program shall primarily main-ment and enhancing production efforts. Concerted
tain and improve the Brahman breed. This is becausefforts from all the Al stakeholders in improving the
purebred Brahman is predominantly raised in thecurrent delivery system will be implemented.
nucleus farms. Brahman is known for its adaptability The UNAIP further hoped to improve Al perform-
to tropical conditions, hardiness, excellent foragingance from the current state to the desired level
ability, heat tolerance and resistance to ticks. Twaproviding optimal productivity that is beneficial to
nucleus farms are assigned as gene pools for Simbrahe farmers.
and follow breeding guidelines prescribed in DA
Administrative Order No. 14. (i) Goal

At the multiplier farms level, a crossbreeding PrO- 116 qoal of the proaram is to provide better opportu-
gram will be followed. This shall determine the best .16 9 prog ) P . pport
nities for farming communities to improve their

breed to cross with Brahman cows and produce thﬁousehold income and become competitive by raising

crossbred calves to be used as feeder stocks. Sem : ) : : ;
from Simmental, Angus, Simbrah, Charbray, Tuli, gibgrctlve animals using practical technologies such

Beefmaster, Senepol and Wagyu will be used. A

number of bulls (Senepol, Simbrah, Charbray, Tuli

and Brahman) will be maintained at the National

Artificial Breeding Center for semen collection. To localise and institutionalise Al delivery systems
The use of multiple ovulation and embryo transferat the village level by 2015.

(MOET) will also be used in selected nucleus farms.

Mating systems for the nucleus and multiplier (iii) Medium term objectives
farm network mostly follow the controlled breeding i. to accelerate Al diffusion rate to 30% of breed-

(if) Long term objective

scheme for 3 months. able female water buffalo and cattle by 2004;

ii. to improve conception rate at field level of water
Distribution and transfer S:hm buﬁalo aﬂd Cattle nat|0nW|de by 65%, and

iii. to improve the genetic quality of the water
Nucleus Farm Network—BAI and DA-RFU stations buffalo and cattle population and contribute to
with at least a 200-head cow herd and a developed this increase from the 1999 level by 3% and
pasture area of at least 50 hectares are used. 8% respectively in 2005.

Multiplier Farm Network— LGU stations and (iv) Short term objectives

centres, progressive private farms, cooperatives, ™ 0 st then the Al t struct
academic and R&D institutions with at least 0 strenginén the Al management structure
from the national to field level by unifying all

(Z:g’ g%?lti?retootfasee\g?epg?a%?;t;rse area and with the Al activities and by creating a strong central
P y : coordinating and monitoring team;

Male Breeder Loan Program—Smallholder » to strengthen the capacity and capability of
breeders/ranchers, cooperatives, backyard-based the DA personnel through a more focused
breeders and other interested persons or groups. Human Resource Development Program;
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Table 8. Patterns in the carabao sub-sector.

The supply situation 1994 1995 1996 1997 1998
Slaughter (1000 hd) 289 277 265 283 301
Meat equivalent of slaughter (m.t.) 52,263 50,094 47,925 51,256 113,050
Total supply from local (m.t.) 9,165 16,681 23,838 30,147 65,274
Total supply from import (m.t.) 61,427 66,775 71,763 81,403 21,382

Source: Anon. 2000b.

e to increase the municipal and barangay Al (7.25%) of milk per day over a 300-day lactation
coverage from 26% in 1999 to about 50% by period. This compares with 1.5 litres per day of milk
appointing and training local government production from native carabao. For the centres that
units permanent Al technicians; are recording milk production, data are entered into a

« to conduct a massive information campaignmodern computerised database and analysed regularly
on Al by producing farmer-friendly inforr%ag by BREEDPLAN software appropriately customised
tion, extension/education and communicationfor Milk production traits, so that superior buffalo can
materials: easily be selected. A similar program will be put in

R . ) . . place with the native swamp buffalo where selection

* to institutionalise a uniform incentive ;| pe based on growth traits and draught. Superior
package, recognition and award mechanismgenetic material can be rapidly disseminated to village
to deserving Al technicians; and farmers because the Philippine Carabao Center has Al

« to establish strategic semen and liquidand ET facilities and excellent contact with village
nitrogen production and distribution centres cooperatives.
and network.

Genetic improvement program

. The national water buffalo genetic improvement pro-
Buffalo Population gram (GIP) was developed to address the issue of

Basic statistics preserving the existing genetic resource for long-
o o ] . term breeding goals and at the same time harnessing

The majority of the carabao population is raised ingyailable germplasm from all possible sources for

backyard farms. In 1997, animal holdings on back-improving the production potential of carabaos. The
yard farms constituted about 99.8%; the share of thegcus of the program is to improve the animal's

commercial sector was a mere 0.2%. genetic potential for milk and meat.

Industry programs for carabao have traditionally * To achieve the program objectives, it becomes
been oriented toward its development as a draughinperative to establish a sustainable mechanism for
animal. With increasing reliance on mechanisationthe selection and production of the carabaos and
and a greater demand for beef and milk, the industryjverine buffalo. This would essentially lead to the
needs to be developed also as a source of meat agdtablishment of a gene pool that allows for the
milk. selection and propagation of the best available

The total carabao population was pegged akwamp and riverine buffalo. Under the current set-
3 million in 1999. The importation of live carabaos up, the swamp buffalo are represented by the Philip-
for genetic improvement and the implementation of apine Carabao (PC) and the riverine buffalo are repre-
slaughter ban in 1995, coupled with the importationsented by the American Murrah buffalo (AMB) and
of buffalo meat from India, contributed to the sus-the Bulgarian Murrah buffalo (BMB) (Table 9).
tained growth of the carabao population (Table 8). A master breeding plan was installed for each

The government, through the Philippine Carabadouffalo breed, defining that each breed group shall
Center embarked on importation of buffalo for meatfocus on a major production trait such as PC for
as well as for milk. draft, BMB for milk, and AMB for meat.

Seventy percent of the imported carabao are The gene pool for each breed group shall be kept
Bulgarian Murrah buffalo. These animals have beeras an open nucleus herd (ONH). Selected progenies
used for milk production in Bulgaria and are beingshall undergo performance and progeny testing and
milked in some centres of the Philippine Carabaoonly progeny-tested animals shall be used for sires
Center. They produce up to eight litres of high fatunder each breed group’s GIP.
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Table 9. Inventory of animals maintained at the PCC indigenous Bulgarian buffalo with milk production as

Network (by breed, class), 2000. the basis for selection over the years. These animals
are practically close to purebred Indian Murrah. The

Breed' Cow Bull Heifer Cull Total  only advantage is that this germplasm resulted from
long-term, organised selection and breeding in

Philippine Carabao 48 27 37 10 122

Bulgarian Murrah 632 304 575 373 1gga buldara. . .
American Murrah 111 77 78 70 336 Under the program, substantial numbers of this

Indian Murra 6 18 29 5 58  germplasm has been infused either in the form of
Total 797 426 719 458 2400 live animals or frozen semen.

aPurebred animals at the farmer-cooperators not included.; A national gene poo_l for BMB has been estab-

b Being maintained at PCC at CLSU p lished at the PCC national headquarters and gene
) pool at Mufioz, Nueva Ecija. This comprises the elite

animals out of the stock infusions. Other herds are at
Gene Pool Establishment the PCC at CMU, PCC at USM and PCC at VISCA.

Gene pool for Philippine carabao (for draught) There are considerable numbers of animals given
. . out to farmer-cooperators, the aim of which is to

To date, about 122 superior PCs are in the gene po@honitor the breed performance and to provide enough

for the indigenous carabaos. These animals are maifsis to select and test the most suitable animals under
tained in a few PC centres identified for this purpose gctyal farmers’ environmental conditions.

By the middle of 2000, the assignment of PC
centres to undertake long-term selection and propaSermplasm pool for Purebred Indian Murrah
gation of elite PC had been fixed as a result of guffalo (for milk)
comprehensive review to rationalise the functions ofprogenies of the Indian Murrah buffalo (IMB)
the various centres in the PCC network. _imported into the Philippines in the 1950s are avail-
_Having recognised the possibility of some geneticaple in limited number and are currently maintained
distance between animals in some major islandgt PCC at CLSU. This facility was originally the Dairy
within the country, the concept of having three PCgsection of the Central Luzon Agricultural College,
gene pools, one each for the major islands has begfbw Central Luzon State University, when the 1950s
defined and the PC centre for the purposes are:  stock importation of Indian Murrah buffalo germ-
a) PCC at CSU, Piat, Cagayan (PC gene pool fopjasm was received.
Luzon); . Over the years, only few progenies have been
b) PCC at LCSF, La Carlota, Negros Oriental (PCselected based on production and purity of Indian
gene pool for Visayas); Murrah blood. For purposes of harnessing this highly

c) PCC at MLPC, Kalawit, Zamboanga del Norte jnpred, selected stocks, a separate herd is now being
(PC gene pool for Mindanao). maintained.

Gene pool for American Murrah buffalo
(for meat) ) . .
A separate gene pool for the American Murrah'nfus'on and current stocks of live animals
buffalo (AMB) has been identified as early as 1996From 1994 to 1999, a total of 3420 head buffalo have
and the facility in Ubay Stock Farm, Ubay, Bohol been imported mainly from the U.S. and Bulgaria.
has been fully improved in 2000. This move hasHowever, for year 2000, no live animals from any
been reached to address the need to provide thgource have been infused owing to fund limitation.
desired genetic material for improving the carabaolhe records of importation from 1994 to 1999 are
for meat production. shown in Table 10.

Undoubtedly, AMB has been developed through
long-term selection and breeding for improving meatTable 10. Importation of riverine buffalo germplasm,

Germplasm Acquisition and Current Stocks

production efﬂciency' Phlllpplnes, 1994-1999.

Gene pool for Bulgarian Murrah buffalo Year Quantity Source

(for m”_k) . . 1994 237 United States of America
Bulgarian Murrah buffalo (BMB) has been identified 1995 459 Bulgaria

to be the major source of germplasm for genetic 1996 403 Bulgaria
improvement for milk. Essentially, this breed group ~ 1998 1656 Bulgaria

is a product of four generations of continuous crossing %9?57 3:3265 Bulgaria

otal

and backcrossing of Indian Murrah breed and the
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Towards the end of 2000, the number of purebredPool. These animals underwent selection on the basis
buffalo maintained at the institutional facilities is of their pedigree performance records.
shown in Table 9. On the other hand, the number of Some 50 head of male progenies of BMB were
BMB at the farmer-cooperators, forming part of thealso selected and were subjected to growth perform-
germplasm pool of BMB in the country, as of the ance test. This resulted in the identification of 15
end of 2000, is summarised in Table 11. head bulls for semen collection and thus for progeny

testing. This brought the number of potential sires

Table 11.Number of Bulgarian Murrah Buffalo (BMB) in  undergoing progeny testing to 37 head.
the Farmer Cooperatives (by class), 2000.

Production of purebred stocks

Main island Cow  Bull Heifer Cull  Total During 2000, the number of calves born at the

Luzon 192 7 936 56 1192 PCC network and at the farmer-cooperatives is

Visayas 106 6 3 38 152  summarised in Table 12.

Mindanao 243 14 150 75 482

Total 541 27 1089 169 1826  Table 12.Calves born at the PCC Network and Farmer-
Cooperatives (by breed group), 2000.

Infusion and utilisation of frozen semen )
Breed group PCC network Farmer-cooperatives

The importation of AMB in 1994 was accompanied

by frozen semen from selected sires available in théhilippine Carabao 10 —

u.s. American Murrah 70 —

On the other hand, the latest infusion of germplas lél_ganan Mur:rah 373 169
of riverine buffalo in the form of frozen semen was in {'Ogn Murra 455 1?9

1998 from Bulgaria. The semen were derived from

the best progeny-tested sires and were only released . )

by the National Buffalo Research Institute in Shumen,USe of reproductive biotechnology

Bulgaria as a result of drastic reduction in governmentrhe use of reproductive biotechnology to enhance

support resulting from the economic slump experi-the multiplication of superior germplasm is an

enced by Bulgaria for the years preceding 1998.  important component of the overall genetic improve-

ment program.

Selection and Propagation ~In 2000, the efforts were focused on the area of in
of Superior Stock vitro production and cryopreservation of buffalo

embryos.
System for selection and testing Towards the end of last year, the techniques for in
vitro fertilisation and culture of buffalo embryo were

One of thﬁ significelmt. outputshof the GIP leffor.ts irl' refined to the extent of achieving a success rate of up
2000 is the completion of the individual anima to 30% from the previous rate of only 18%.

recording system. This single effort makes possible With the promising output of in vitro embryo pro-

the establishment of the very foundation for selectiory | tion and the achieved efficiency of cryopreserva-

and genetic improvement. tion techniques, efforts on the establishment of a

Also, during the year, the initiation of the installa- : ; ; ;
. ’ i satellite Embryo Biotechnology Laboratory in India
tion of a records analysis system, DAIRY STORE, o a been init)i/ated. 9y Y

under the Australian Centre for International Agricul- : -
. b X Recruitment and training of support staff to work
tural Research (ACIAR) Project, for use in the entire . the large-scale in vitro production of purebred

buffalo GIP was realised. During the year, teChnlcalriverine buffalo embryo has already been conducted.
staﬁ; members of PCC directly ||r_1v0:Cved in the recohrd Coordination and arrangements on the procurement of
anays:s were sentlto Australia ?r.tralnllnﬁ. g.eequipmentforthe laboratory followed. By January 30,
Australian personnel continue to liaise with t €Il 2001, the initial production of embryos had started.

counterparts in the Philippines. Efforts on trainin P A
Co A . g technicians that will implement the
Around 295 individual daily milk records from embryo transfer activities were also initiated.
295 elite cows at PCC Gene Pool are already inpu With the concerted effort of the Philippine

into the Dairy Store system. government and the private sector, the project is
expected to go into full production at the start of
2001. A significant impact will be realised by 2003

The GIP team completed the selection of candidatand a considerable effect on the dairy industry will
animals as replacement heifers in the National Geng&ke place at approximately 4-5 years onwards.

Selection and testing of superior animals
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Cattle and Buffalo Production and Breeding in Sri Lanka

Anura S. Premasunderal

Abstract

Sri Lanka’s human population growth has slowed down when compared to that of 50 years ago.
Due to a drastic reduction of the death rate, the population is increasing even though the birth rate
has decreased. The livestock sector production levels have not increased significantly, even though
during the past 100 years breed improvement coupled with the introduction of management and
feeding techniques have not made an impression except in the poultry sector which at the moment
is in the hands of the private sector. This situation may have been due to the fact that no consider-
ation has been given to the farmers’ resource base and the farming system adopted by the farmer.
The production levels and performance by most of the improved cattle and buffalo breeds are far
below their genetic potential. Unless new policies and techniques are used to evaluate genetic
improvement and involve the present high yielding animals in different agro-ecological zones and
in different production systems in the country’s breeding scheme, introduction of new genetic
material will not contribute to an increase in production in the future. Today, the dairy sector is
dependent on imports up to 80% and the meat sector to around 30%. In years to come, this
situation is bound to deteriorate so that the country will have to depend more on imports.

SRI LANKA is located between 5% and 952 north Economic Situation and Human population
latitude and 79° 3%nd 81° 55east longitude, at the
southern point of the Indian subcontinent. The landWhen the then Ceylon became independent in early
area of Sri Lanka is 65,610 square kilometresl948, the then population of around 7 million were
(6,570,134 ha) administratively divided into 8 depending on agriculture as their main source of
provinces and 25 districts, which are further dividedincome and the agriculture sector contribution to
into Assistant Government Agents Divisions (AGA GDP accounted for more than 40%, which decreased
divisions). to 19.7% by the year 2000 (Table 1). Even though
Topographically, the island consists of a souththe agriculture sectors’ contribution to GDP and to
central mountainous region which rises to an elevaemployment was considerable, Sri Lanka imported
tion of 2500 metres, surrounded by broad lowlandmost of its food due to the fact that the agriculture
plains at an elevation 0-75 metres above mean sesector mainly consisted of plantation crops.
level. From the mountain region, nine major rivers  a¢ the time of independence, the government's
and 94 other rivers drain across the lowlands into the, 4, policy was to become self sufficient in food.
Indian Ocean. . . o Immediately after independence, the state sector
Though the overall climate is tropical, it ShOWS iy ested heavily in the opening of new land for food
variations across the country mainly due to dlfferenCe?ultivation and irrigation. People were settled in
in rainfall and elevation. The rainfall shows seasonaéqese newly opened agriculture production areas
fluctuations and is dependent on the southwest an eside restoration of ancient irrigation systems. The

nortrr:east monsoons and on converfltlonal e(fjfec_ts. h result of this policy is that Sri Lanka at present pro-
i e imucers around 8% of i rce. requrement. A
region due to the high altitude tﬁe mean monthlypresent (year 2000), even though the cont.rlbu.tlon of
temperature varies from 17.8°C to 26.8°C agrlc_ulture to the GDP is 19.7%, the contribution of

: ) ) the livestock sector to GDP is around 0.9 %. How-
ever, livestock makes a major contribution to the
1Department of Animal Production and Health, Sri Lanka economy by utilising the labor and land which, as
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Table 1. Composition of GDP as a percentage of GDP.

Year Agriculture Mining and Manufacturing Construction Services
quarrying

1960 38.5 0.5 115 4.4 45.1

1970 285 0.7 44 5.6 48.7

1980 24.3 3.5 5.6 5.4 53.0

1982 26.4 2.4 5.4 8.4 48.5

1990 232 3.0 8.4 6.8 49.6

1995 20.0 24 6.8 5.2 50.2

1997 19.8 25 5.2 5.0 51.4

1999 20.7 1.4 5.0 4.0 52.3

2000 194 1.9 4.0 6.0 54.6

Table 2. GNP per capita and Real GNP per capita.

Year 1950 1960 1970 1980 1990 1995 1997 1999

GNP per capita Rs. 532 675 1019 4559 18,797 36,387 47,409 57,257

Real GNP per capita Rs. 500 652 737 1433 1864 2213 2269 2350

well as crop residues and other roughages as foddeFable 3. Population projections for Sri Lanka, 19912031
has resources for which there would be very little(in millions).
alternative use.

During the period from 1950-1999, the GNP perYear Standard High Low
capita increased nearly to 10 fold, even though in re
value, it increased only four fold (Table 2). Theaiggé gﬁ gig? ig'ggi
present GNP per capita of Sri Lanka is classifiedyggy 19.015 19.068 18711
under the low-income group ($766-$3035) (Table 2).2011 20.873 21.271 19.671
2021 22.323 23.226 20.060
2031 23.128 24.859 19.092

Human Population

The human population of Sri Lanka was 19.359 The death rate has shown a rapid decrease during
million in the year 2000 (Central Bank of Sri Lanka the past 50 years. In 1945, the death rate was 21.5
report year 2000). At the beginning of the 20th centuryper 1000 persons and in 1999 it decreased to 5.9. The
the population in Sri Lanka was only 3.56 million, and birth rate also shows a gradual decrease during the
at independence, the population was 7.3 million,past 50 years. In 1945, the birth rate was 35.9 per
recording an increase of only 3.74 million. During the 1000 persons and in 1999 it decreased to 17 per 1000
past 51 years after independence, the population of theersons.

country has grown by 12.059 million. The rate of Though the birth rate has shown a considerable
increase of the population which was 22% during thedecrease during the past five decades, during the
first decade after independence (in 1948), increasedame period, the death rate has shown a rapid
to 31% in the second decade and stood below 20%ecrease. As a result, the population is showing a
thereafter. During the second decade, the rate aflow increasing trend.

increase of the population was 13.77%. From 1990 to This trend is leading to a gradual ageing of the
2000 the annual rate of increase of the populatiorpopulation in that the percentage of the population
decreased from 1.5in 1991 to 0.9% in 1992, thereaftenp to 45 years was 80% and the percentage of the
increasing to 1.7% in 2000 (Table 3). The populationpopulation above 45 years was 19.9%. However, the
projections for Sri Lanka for the year 2031 is 24.85standard population prediction for the year 2031
million at high estimation and 19.9 million at low esti- gives the percentage of the population below 45
mation (Census and Statistics, Population and Laboyears as 57.1% and that of the population above
force Projections for Sri Lanka 1991-2031). 45 years as 42.7%.
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Land Use 11.56% while that under rubber fell by 7.81%. The

) ) total land area under permanent crops fell both

The land use pattern in Sri Lanka has undergon@bsolutely and relatively, excluding the increased
major changes since the 19th century when extensivgrea devoted to paddy, which is extensively grown in
forests found in the hilly regions as well as largethe low country. The dense forest area declined by

tracts in the plains were cleared. It now comprises 0B.0%, open forest by 3.5% and grassland by 0.5%
a plantation sector growing mainly tea and rubber agTable 4).

well as a large domestic food production sector with
rice being the main food crop. ) L )
Food production is overwhelmingly a smallholder Per Capita Availability of Livestock Products

activity. Most of the rice—the staple—is produced in The per capita availability of all meat varieties
the dry zone with irrigation and large areas ofexcept that of poultry meat shows a declining trend.
primarily farmland have been brought under irriga- The per capita availability of poultry meat has shown
tion in recent decades. Shifting cultivation continuesg nearly twofold increase. The availability of eggs
to be practiced in part of the uplands but is NnOW &has shown a slight increase of 10% in the past
relatively minor form of land use. decade. The increase in the per capita availability of
The land use changes were most sharply expresseilk is due to a large increase in the import of whole
in the contraction of the tea and rubber areas anchilk powder and other dairy products, the country’s
more generally in the area under permanent cropgormal market milk collection and processing has not
Between 1956 and 1994, the area under tea fell bincreased during the past decade (Tables 5, 6 and 7).

Table 4. Land use (hectares).

LAND USE 1956, ha 1956, % 1982, ha 1982, % 1993, ha 1993, %
Buildup and non ag. land 12,243 0.186606 15,212 0.231859 29,190 0.44491
Homesteads 340,984 5.19723 367,061 5.594692 731,280 11.14607
Tea 228,000 3.475144 171,130 2.608340 201,630 3.073216
Rubber 216,238 3.295869 193,001 2.941694 199,030 3.033587
Coconut 116,353 1.773436 179,214 2.731554 170,000 2.591110
Mixed and other crops 21,591 0.329087 48,978 0.746516 82,030 1.25029
Paddy 155,360 2.367975 163,194 2.48738 800,470 12.20065
Other crop land 262,607 4.002619 219,534 3.346106 88,190 1.344179
Grassland 130,500 1.989062 110,000 1.676604 92,190 1.405147
Dense forest and f. plantation 1,862,910 28.39421 1,794,290 27.34831 1,335,160 20.35032
Open forest 650,000 9.907208 588,000 8.962212 424,680 6.472912
Mangrove 19,410 0.295844 19,410 0.295844 19,410 0.295844
Marsh, swamp and water 332,920 5.074319 332,920 5.074319 332,920 5.074319
Barren land 110, 000 1.676604 90,200 1.374816 77,480 1.180939
Spare land 2,006,764 30.58681 2,175,983 33.16602 1,918,390 29.23982
Other land 95,000 1.447976 92,753 1.413728 58,790 0.896069
TOTAL 6,560,880 100 6,560,880 100 6,560,880 100

Table 5. Per capita availability of livestock products (kilograms/annum).

Meat varieties, eggs and milk Kilograms per year

1994 1995 1996 1997 1998 1999 2000
Beef 0.95 1.52 1.34 1.37 1.33 131 14
Pork 0.11 0.13 0.12 0.12 0.11 0.12 0.12
Mutton 0.17 0.16 0.13 0.15 0.13 0.11 0.11
Poultry 2.02 2.17 2.16 2.54 3.19 2.95 3.43
Eggs 48 eggs 53 eggs 52 eggs 52 eggs 54 eggs 55 eggs 53 eggs
Milk and dain? products (litres) 24.24 26.85 25.67 27.87 314 30.6 325

2= Includes milk collected in the formal market + dairy products and milk imported.
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Table 6. Per capita consumption of meat by sectors 1986/87 and 1996/97 (grams per person per month).

Sector Beef Chicken Mutton Pork

1986/87 1996/97 1986/87 1996/97 1986/87 1996/97 1986/87 1996/97

Urban 245 196 78 239 20 23 12 8
Rural 65 68 19 87 3 3 14 14
Estate 81 86 26 140 16 9 5 0
All sectors 99 85 30 109 7 6 13 13

Source: Report on Consumer Finances and Socio Economic Survey, Sri Lanka 1996/97.

Table 7. Per capita consumption of eggs by sector per |f the per capita availability of livestock products
month. are to be maintained at 1998 level, then the increase
of demand due to the population increase at high
estimation levels in the year 2031 requires the pro-
1986/87 1996/97 duction to be increased by 25%. Table 9 gives the
required levels of production of meat and the

Sector Egg (number/month)

Urban 4 3 required production of milk at 1998 consumption
Rural 2 2 levels and at 40% self sufficiency level.

Estate 2 3

All sectors 2 3

Source: Report on Consumer Finances and Socio Economic Meat Markets

Survey, Sri Lanka 1996/97.

. . o . The meat market for beef consists of village level
_During the past decade, the daily calorie intake 'niollectors, area collectors and main suppliers who
d!)fferent0 sectors has shown a marginal increase o upply the slaughter houses in the urban areas; some
5% to 7% (Table 8). of these suppliers are owners of meat retail shops
and local slaughter houses. Due to an increase in
demand and constraints in the supply of animals for
meat during the past five years beef prices have
Food item Calorie intake increased by around four times. Slaughter of buffalo
is illegal even though illegal slaughter of both cattle
Urban  Rural  Estate Allsector and buffalo amounts to around 30% of the meat
supplied to urban areas.

Table 8. Per capita daily calories intake for different
sectors.

Wﬁe o 7‘(‘32 1022 122? 109272 The animals are transported live to the slaughter
Broad 349 oa 106 ,33  houses by lorry and all of the slaughter houses
Coconut 222 290 229 278 except that of the capital Colombo are either make-
Sugar 192 179 143 179 shift structures or are simply closed sheds. The meat
Meat, fish, milk 177 116 81 122 is sold except in super markets without grading or as
Vegetables 39 42 32 41 cuts. The transport of cattle either for breeding or for
g?r:‘grimems 34587 3333 3252 38;1 slaughter needs a permit from the veterinary surgeon
Al items total 2195 2336 2674 2337 of the area. The market margins in the marketing

channels for meat marketing varies from Rs.0.20/kg

Source: Report on Consumer Finances and Socio Economi@nd Rs.20/kg, the higher margins are realised at the
Survey, Sri Lanka, 1996/97. wholesale stage of meat marketing.

Table 9. Production level of livestock products needed to maintain the per capita production levels of 1998.

Item 1998/capi 1998 in mt 2011 (mt) 2021 (mt) 2031 (mt)
Beef 1.33 24,924.2 28,289.1 30,882.6 33,050.5
Pork 0.11 2,061.4 2,339.7 2,554.2 2,733.5
Mutton 0.13 2,436.2 2,765.1 3,018.6 3,230.5
Poultry 3.19 59,780.6 67,851.3 74,071.8 79,271.5
Milk* 4.6 86,204 97,842 106,812 114,310

Milk at 40% self sufficiency ~ 10.2 L  192.47 mill. litres 212.87 mill. litres 227.66 mill. litres  235.82 mill. litres

* Milk production in million litres.
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Population growth trends for cattle and buffalo Table 10. Population growth trend for cattle and buffalo,
from 1993 to 2000 are given in Table 10, and thel993-2000.
cattle farming systems used in the various agro

climatic areas of Sri Lanka are given in Table 11.Year Cattle Trend  Buffalo Trend
Table 12 details the distribution of various cattle millions % millions %
breeds in the different climatic zones and Table 131993 1,704,100 793.800

shows productivity and performance data for localigos 1702500 -0.09389 791100 -0.340136
and crossbreeds of cattle and buffalo. Tables 14, 15995 1704100 0.093979 763.900 -3.438251
and 16 details buffalo population trends in various1996 1,644,000 -3.52679 760,900 -0.392722
climatic zones, average herd sizes and the percentagd97 1,578,800 -3.96594 725,800 -4.612958

of herds carrying improved breeds in the differenct1998 1,599,000 1.279453 720,700 -0.702673
zones. 1999 1,616,700 1106942 727,700  0.9712779
2000 1,610,500 -0.3835 727,000 -0.096193

Table 11. Cattle farming systems and their main features.

Agro-climatic zones Main Characteristics of the farming system
production
Herd size breeds System features
Hill country zone Milk 1-3 animals per unit High Stall feeding only, zero grazing, high level of

percentage of exotic blood Holsteirgoncentrate feeding, major diseases are
Friesian, Jersey, Ayrshire and theirmetabolic diseases, and tick fever. High level

crosses of milk production
Mid country Milk 2-4 animals per unit cross breds oBoth zero grazing and tethering small number
European breeds grazed, concentrates given in all feeding

systems in moderate amounts, main diseases
are tick fever and metabolic diseases,
contagious rare. High to moderate milk

production
Coconut triangle Meat, milk  2-10 animals per unit European arftee grazing or tethering under coconut where
(parts of western Indian zebu crosses Indian zebu stall feeding with grazing is practiced
Province and and local crosses concentrates are given in low amounts.
North West Province) Low incidence of BQ and sporadic cases of

HS. Controlled vaccination

Low country wet zone Meat, milk 2-10 animals per unit majority ~Night housing with tethered grazing practiced
indian breeds and their crosses, concentrates are given in low amounts.
local breeds Low incidence of BQ and sporadic cases of
HS. Controlled vaccination

Low country dry zone Meat Large herds ranging from 5 to  Majority night paddocking or kept in open
more than 150 animals enclosures, free grazing and no concentrates
given, HS and FMD endemic regular
vaccination carried out

Table 12. Cattle breed distribution.

Agro-climatic zone Percentage pure breed Percentage cross bred Percentage local breed
(non-descript)

Wet zone 5-10% (majority European) 35-70% (majority European crosses) 20-60%

Wet intermedate zone 5-10% (majority Indian breeds)  35-60% ( majority Indian crosses) 30-55%

Dry intermediate zone 5-8% Indian breeds 30-40% (Indian cross breds) 52-65%

Dry zone 2-3% Indian breeds 20-30% Indian breeds 67-78%

For the whole country 2% pure European 8% Indian 12% European 17% Indian 61%
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Table 13. Productivity and performance information.

Parameters Cattle Buffalo
European Indian Local Cross Local
crossbreds crossbred non- breds breeds
descript
Reproductive performance
Age at 1st heat (months) 14-20 16-22 24-28 24-30 24-30
Age at 1st parturition (months) 26-32 28-34 36-40 38-42 38-42
Inter parturition interval (months) 13-16 13-15 12-14 16-18 16-18
Number of calving 5-7 5-7 6-9 5-7 5-7
Milk yield
Milk yield/day (litres) 6-15 4-6 1-3 5-6 2
Length of lactation (days) 300 270 180 280 155
Lactation yield (1000 litres) 1.8-4.5 1.08-1.6 0.18-0.54 1.8-2.1 0.36
Milk fat % 3.2-4.0 3.5-45 3.5-4.5 6-8 7-9
Growth
Birth weight (kg) 25-35 20-25 15-18 25-3 20-25
Weight at 1st year (kg) 140-200 120-160 80-100 200-240 160-200
Daily gain (@) 300-450 250-400 150-250 450-600 400-500
Mature body weight 350-500 300-400 200-250 500-600 400-450

Table 14. Trends in buffalo population in different agro- Livestock Breeding Policy and Organisation

ecological zones. of Breed | mprovement
Zone 1981 1997 % Change  Only animals kept in government farms and in a few
commercial farms are given identification and data
Wet-zone 155,700 123,900 —20.42  collected on their performance and reproduction.
\S’r‘;t_‘i'r:‘tg 223'288 222'288 :ig'ég New genetic material is introduced through the
Dry 354,700 301,206 _15.08 importation of live animals and semen mainly by the
Total 898,300 759,506 -15.45 government. .
During the past century, the following breeds were
Source: Department of Census and Statistics. imported to Sri Lanka: Shorthorn, Ayrshire, Santa

Gertrudis, Red Poll, Jersey, Friesian (both European
and American). The buffalo breeds imported were
Surti, Murrah and Nilli Ravi.

Since the 1960s, around 3.5 million inseminations
Zone Average Maximum  Minimum were carried out using both chilled and deep frozen
semen, the present coverage of the artificial insemi-

Table 15. Average herd size and range in different agro-
ecological zones.

Wet-zone 13.25 69 1 nation service is around 7-10% of the cattle popula-
Wet-inter 25.025 242 1 tion of the country and around 12% of the cow
Dry-inter 31.0 138 2 |ati Table 17
Dry 34.4 152 2 population (Table 17).
Overall 26.2 249 1 Though genetic improvement programs were

carried out for over a century, the present production
Source: de Silva et al. (1985). levels are low due to the indiscriminate programs of

genetic improvement without giving due considera-
N tion to the farmers resource base and the farming
Table 16. Percentage of herds carrying improved breeds : : o
in the different agro-ecological zones. system. This has resulted in under-utilisation of the

genetic potential of the animals.

Zone 1985 1999 % Change The present ‘National Breeding Policy Guidelines
for Livestock in Sri Lanka,” was published by the
Wet-zone 26.5 24.2 -9 Ministry of Livestock in 1994. This document gave
Wet-inter 16.8 26.0 +54 recommendations as to the type of breed which
B;y"mer 3?325 33'? :1212 should be reared in the different agro-climatic areas
O\}gra” 26.3 30.4 +13 of the island. This document is not a legally binding
' i document and the ‘National Breeding Committee’
Lde Silva et al. (1985). which drew up this document has no legal status,
2|brahim et al. (1999). even though it still meets from time to time.
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The breeding objective does not give details as to Since the year 2000, the Department of Animal
the type of animal which should be the final product.Production and Health has implemented a five-year
The breeding strategy consist of mainly crossprogram on the location, identification, characterisa-
breeding programs, using genetically superior breedsion and the preservation of Sri Lanka’s livestock
so as to upgrade the existing livestock, therebysector biodiversity, within the framework of which,

enhancing production (Tables 18 and 19). with the collaboration of the Ministry of Forestry and
At present, embryo transfer is not practiced andEnvironment an ‘Action Plan on Livestock Sector
breeder organisations do not exist. Biodiversity’ is under preparation.

Table 17. Number of artificial inseminations carried out from 1994-1999 in each province.

Province 1994 1995 1996 1997 1998 1999
Western 12,532 13,125 16,064 17,247 17,936 17,500
Central 28,505 35,698 39,501 38,640 41,773 41,850
Southern 3,235 4,716 6,001 6,840 7,519 7,400
North Central 6,103 8,915 10,087 10,041 7,774 7,805
North Western 12,911 14,993 20,118 20,494 22,127 22,580
Northern 7,170 4,561 754 6,117 7,254 7,650
Eastern 660 980 1,084 1,316 1,549 1,605
Uva 6,081 8,558 9,322 10,072 12,547 13,200
Sabaragamuwa 4,295 4,592 5,407 4,651 5,204 5,534
TOTAL 81,482 96,138 108,338 115,418 123,683 125,124

Table 18. Breeding strategy for cattle.

Agro-climatic zone Production Strategy and recommended breeds
system
Hill and mid country zones Intensive  Using Holstein Friesians continuous upgrading of present cattle herds and/or
Jersey to 75% or more temperate blood levels. Ayrshire will be used as long
as available

Extensive  Upgrading of existing cattle herds using Holstein Friesian and/or Jersey, the
blood levels maintained at 50% temperate levels. Ayrshire to be used as long
as available

Low country wet zone and Intensive  Upgrading of existing cattle using Jersey and/or Holstein Friesian and
low country dry zone maintain at 50% temperate blood level
Extensive  Continuous upgrading of existing cattle herds using Sahiwal to 75% or more
Zebu blood levels. Sindhi, Tharpakar and Gir will be used as long as available

Coconut triangle zone and Intensive  Maintaining of 505 temperate blood levels using Friesian and Jersey
Jaffna peninsula
Extensive  Continuous upgrading to 75% or more Sahiwal blood level.
Sindhi, Tharpakar and Gir will be used as long as available

Table 19. Buffalo breeding strategy.

Agro climatic zone Production Strategy and recommended breeds
system
Mid country, low country Intensive  Upgrading of the present buffalo herds to pure exotic level using Murrah,
wet zone and/or Nilli Ravi
Low country dry zone and Upgrading present buffalo herds to 50% Murrah, and/or Nilli Ravi. Buffalo
the coconut triangle used for ploughing in upcountry terrace paddy cultivation not to be upgraded
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Cattle and Buffalo Breeding in Sri Lanka

K.C. Somapalal

Abstract

A major proportion of the total cattle population of 1.59 million are indigenous cattle which are
small, with low milk and meat production potential. Temperate cattle breeds used as exotics are
mainly Jersey and Friesian. Buffalo milk constitutes about 25% of the estimated national annual
milk production of about 342 million litres. However, out of the 100,000 litres of milk collected by
the national collection grid in the formal market, only 5% is buffalo milk. Emphasis given in the
past on buffalo breeding is less compared to that of cattle. Different breeds of river-type buffalo
had been imported (both males and female) for breeding purposes in government-controlled farms.
The Livestock Breeding Project, functioning under the Ministry of Livestock Development, is
planning to initiate milk recording and progeny testing in cattle and buffalo. The national breeding
program aims to up-grade existing native buffalo towards Murrah and Nili Ravi breeds, with
emphasis on milk production.

SRI LANKA is an island surrounded by the Indian Zone, the Low Country Dry Zone, the Coconut
Ocean and only 29 km (by sea) from the southerrTriangle Zone and the Jaffna Peninsula (Figure 1).
Indian State of Tamil Nadu. Its total area is
65,609 km. It has a maximum length of 435 km and
width of 220 km. It has a national population of
18 million in nine provinces composed of 25 admin-
istrative districts and has an annual growth rate of
about 1.2%.

Twenty-five per cent of the population live in
urban areas. Population densities vary between 11
to more than 1300 people per square kilometre. The
total agricultural population is about 10 million and
it is estimated that 3.5 million are involved with live-
stock. About 70% of them are rural farmers. Sri
Lanka has a mountainous area in the south centre
region which rises to a peak of 2500 m.

The total estimated agricultural land is about
2 million hectares, which is about 30% of the total
land area. This area mostly consists of small hold-
ings, and, of those, 90% are of less than 2 ha.

This combination of elevation, temperature andrigyre 1. Agro-climatic zones of Sri Lanka: I. Hill Country
rainfall gives rise to a number of climatic zones. zone; II. Mid Country Zone; Ill. Low Country Wet Zone;
There are 6 major agro-climatic zones relevant taV. Low Country Dry Zone; V. Coconut Triangle Zone and
livestock production, known as the Hill Country VI. Jaffna Peninsula.

Zone, the Mid Country Zone, the Low Country Wet

The location and areas of natural grazing for cattle
are given in Table 1. The total extent is 655,500 ha.
The per capita availability of different meats and milk
IDirector, Livestock Breeding Project, Polonnaruwa, Sriare given in Table 2. Table 3 gives details of cattle
Lanka statistics and farming systems by agro-climatic zones.
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Table 1. Natural cattle grazing areas in Sri Lanka.

Location Hectares
Dry Zone 400,000
Coconut plantations 140,000
Hill Country patna lands 55,000
Fallow paddy fields 30,000
Homestead gardens 20,000
Road sides 5,500
Others 5,000
Total area 655,500

Table 2. Per capital availability of beef, pork, mutton,
poultry and milk.

Item Kglyear G/day
Beef 1.37 3.76
Pork 0.12 0.32
Mutton (goat and sheep) 0.15 0.42
Poultry 2.54 6.95
Milk 14.05 38.55

The major proportion of the total cattle population
(2.59 million) comprises indigenous cattle which are
not productive. Temperate breeds used as exotic
breeds are mainly Jersey and Friesian. The tropical
dairy breed being used is Sahiwal. The synthetic
breed used to maintain the crossbred population is
the Australian Friesian Sahiwal (AFS). Native cattle
are small with low milk and meat production
potential. But they are comparatively resistant to
diseases commonly affecting other breeds.

Table 4 gives information on the production per-
formance of cross breeds and native cattle.

About 50 years ago, cross breeding through artifi-
cial insemination (Al) was begun in Sri Lanka and it
now covers about 10% of cattle. Pure Jersey and
Friesian breeding is practiced mainly in the mid and
up-country regions. In all regions, cross breeding
using European and Indian breeds is common, along
with up-grading to Sahiwal in the dry zone.

Up-graded stock and crossbreds are better milk
producers even though they are vulnerable to

Table 3. Cattle statistics and farming systems by agro-climatic zone.

Agro-climatic Production Herd size, breeds Cattle

zone emphasis population

Hill Country Zone  Milk 1-3 animals per unit. High share of European breeds 132,400
(Holstein, Friesian, Jersey, Ayrshire) and their crosses

Mid Country Zone Milk, meat 2—4 animals per unit. European crossbreeds 57,500

Coconut Triangle Meat, milk 2-10 animals per unit, mainly Europealmdian crossbreeds or 337,900

Zone indigenous Zebu-type (Sindhi, Sahiwal and crossbreeds)

Low Country Wet Meat, milk 2-10 animals per unity, mainly Indian breeds (Sindhi, Sahiwal) 96,000

Zone % indigenous Zebu type

Low Country Dry Meat, milk draught,A few more than 160 animals, mostly indigenous Zebu-type 916,900

Zone manure (Jerseyx local crossbreeds also seen)

Jaffna Peninsula Milk, meat 1-4 animals per holding, mainly Jersey crossbreeds and Indian 58,300

crossbreeds
Total

1,599,000

Table 4. Production performance of European and Indian breed and crossbreeds and local breed female cattle.

European crossbreeds Indian crossbreeds

Local breeds

Reproduction performance

Age at 1st heat (months) 14-20 16-22 24-28
Age at 1st parturition (months) 26-32 28-34 36-40
Calving interval (months) 13-15 13-15 12-14
Number of calvings 5-7 5-7 6-9
Milk yield
Milk yield per day (litres) 6-15 4-6 1-3
Length of lactation (days) 300 270 180
Lactation yield (litres) 1800-4500 1080-1620 180-540
Growth and body development
Birth weight (kg) 25-35 20-25 15-18
Weight at 1 year old (kg) 140-200 120-160 80-100
Daily gain (9) 300-450 250-400 150-250
Mature body weight (kg) 350-500 300-400 200-250
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diseases. A recent survey conducted by the InterMeat
national Livestock Research Institute (ILRI) indi-
cates that the national cattle population is compose
of 61% indigenous cattle, 29% crossbreds and 109 ] ;
purebreds. However, this has to be confirmed bwantly located in markets which are under the control
bigger surveys. The growth rate of the national cattl®f local councils. On average, a meat stall sells 3-5
population had a negative trend (~2%) during 1984°@rcasses per day.

to 1994 and the growth rate appears almost static in The capital, Colombo, has about 80 beef stalls
the following years. under the Colombo Municipality. About 30% of beef

produced is said to be consumed in Colombo.
Further details about meat marketing are given in
Meat and Milk Production Table 5.

Beef is predominantly supplied from extensively
managed large herds in the dry zone. The supply iFable 5. Physical characteristics of (slaughter) cattle and
supplemented further by surplus males and culleduffalo.

cows from the dairy industry. There is no special

}eat marketing is controlled by respective local
overnment institutions. Retail outlets are predomi-

program implemented for beef production. Characteristics Cattle Buffalo
Official estlmate_s reveal that around 190,000 heac}a\verage live animal weight (kg) 200 300
of cattle are being slaughtered annually. (Not ressing (%) 50 53
counting the unlicensed slaughter). However, base&\,erage dressed weight (kg) 100 160
on information from tanneries, it is reasonably esti-Boning yield (%) 68 70
mated that a total of about 500,000 head of cattle anflverage boned weight (kg) 68 113

buffalo (in a ratio of 4:1) are being slaughtered
annually, enabling the availability of 60,100 tonnes
of carcass weight. Genetic and Breeding Programs

Itis estimated that the beef industry retums to the;, recording is practiced in government-controlled

agrlculttl_Jre s_ec_tfc_)r atbout Rs2 bl|{|_0_l’t1 PEr annuM.tarms. There was no field recording program imple-
generating S_'gn' Ican gconomlc a(_: ity ~ mented on a long-term basis. Actions are now being
Total estimated milk production per year is taken for milk recording in view of the envisaged
342 m|”|0n litres of both cow and .buffalo m||k (ln Progeny Testing Program. The recording now being
a ratio of 2:1). About 30% of this production is practised in the said farms involve Jerseys, Friesians,
handled by the formal market which collects aboutsahjwals and their crosses. Bulls selected, based on
100,000 litres per day. pedigree and performance testing, were used as
semen donors. These were selected from National
Productivity Information Livestock Development Board farms.
y Imported bulls had been used as semen donors
Table 4 shows data on productivity/performance.from time-to-time. Fifteen bulls were imported from
The crossbred cattle performed better compared téustralia (Jerseys), Netherlands (Friesians) and Aus-
native cattle. tralia (AFS) in 1999. These are being used as semen
donors to meet the requirements of DF semen at
. . semen processing centres of the Livestock Breeding
Milk and Meat Marketing Project.
) Deep frozen semen also had been imported from
Milk time-to-time in the past for the Al program on an ad

. L . hoc basis.
Milk marketing involves a collection network of . . . L
primary collection points, chilling centres and tanker The national breeding program is being imple-
transport to processors. There are 250 primary colledN€Nted as per National Breeding Policy, details of
tion points and 129 chilling centres in the formal Which are given in Table 6.
market milk procurement, and the main stakeholders
are thgz government-controlled Kiriya Milk industries, Constraints to Production
Nestlé-controlled International Dairy Products Ltd
(IDPL) and Nestlé Lanka Ltd (NLL), in addition to a National milk production is affected by low farm
few dairy cooperatives. There are 8-10 small pro-gate prices, high costs of feed, inadequate procure-
cessors also involved in milk collection. ment and lack of suitable breeding stock.
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In the case of the beef industry, the obvious con- Table 7 gives information on the distribution of
straints identified are the ban on slaughter of femalehe buffalo population in different zones, breeds and
cattle and buffalo and the complete ban on theproduction emphasis.
slaughter of buffalo from 1979, lack of an adequate During the period 1993 to 1998, the buffalo popu-
marketing system and lack of modern slaughterdation showed a negative rate of growth (0.79 million
houses. to 0.72 million) and remained almost static thereafter.
Even though buffalo slaughtering is banned, the illicit
Buffalo Population slaughter nets about 100,000 head annually, pro-

P ducing about 12,000 tonnes of meat.
Basic statistics
About 0.72 million buffalo are being reared mainly Productivity

in the dry zone and the coconut triangle. Herdsr, . g provides information on productivity per-
mostly contain native Suramp type animals. Indiang,ance'of buffalo, both native and crossbreed.
Murrah and Pakistan Nili Ravi are being reared in '

certain government-controlled farms as purebreds,

and crossbreeds of these bred with native buffalo are Marketing

seen in small numbers in the villages. Another breed ik

Surthi, which was used in the breeding program, ig\m

being phased out gradually. The farm gate price of buffalo milk is higher than
Native buffalo are considered not productive andthat of cows’ milk. Payment is made based on fat

crossbreds available in small numbers perform betterand SNF content in the formal milk market. In the

Table 6. Breeding strategy for cattle in Sri Lanka.

Agro-climatic zone Production system Strategy and recommended breeds
High Country Zone and Intensive Continuous up-grading of existing cattle using Holstein Friesian and/or
Mid Country Zone Semi-intensive  Jersey to 75% or more of temperate blood.

Extensive Up-grading of existing cattle using Holstein Friesian and/or Jersey and

maintenance of 50% of temperate blood. Ayrshire shall be used as long as
available and will be phased out gradually.

Low Country Wet Zone Intensive Up-grading of existing cattle using Jersey and/or Holstein Friesian and
and Low Country Dry maintenance of 50% temperate blood.
Zone

Extensive Continuous up-grading of existing cattle using Sahiwal to 75% or more of

Zebu blood. Sindhi, Tharpakar and Gir shall be used as long as available
and will be phased out gradually.

Coconut Triangle Zone Intensive Up-grading of existing cattle using Jersey and/or Holstein Friesian and
and Jaffna Peninsula Semi-intensive  maintenance of 50% of temperate blood.
Extensive Continuous up-grading of existing cattle using Sahiwal to 75% or more of

Zebu blood. Sindhi Tharpakar and Gir shall be used as long as available
and will be phased out gradually.

Table 7. Buffalo population statistics.

Agro-climatic zone Production emphasis Herd size, breeds Buffalo population
Hill Country Zone Draught 1-2, mostly native 14,300
Mid Country Zone Draught 1-2, mostly native 21,000
Coconut Triangle Zone Milk, draught, meat 2-5, native, Indian breeds, crossbreeds 224,500
Low Country Wet Zone Draught, milk, meat 2-7, native and some crossbreeds 39,500
Low Country Dry Zone Draught, milk, meat 4-50, natvéndian breeds, crossbreeds 421,400
Jaffna Peninsula 0
Total 720,700
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informal milk market, buffalo milk is sold at higher Table 8. Productivity/performance of female buffalo.
prices with fat and SNF tests. This is because of a
thriving curd-producing cottage industry. Buffalo Indian Local
milk constitutes about 25% of the estimated national crossbreeds breeds
annual milk production of about 342 million litres.
However, out of the 100,000 litres of milk collected R

eproduction performance

by th fi | collecti id in the f | ket Age at 1st heat (months) 24-30 24-30
Yy thé national cofiection grid in the formal market, Age at 1st parturition (months)  38-42 38-42
only 5% is buffalo milk. Calving interval (months) 16-18 16-18
Number of calvings 5-7 5-7
M eat Milk yield
) Milk yield per day (litres) 6-7 2
As there is a ban on buffalo slaughter, there are no Length of lactation (days) 300 180
licensed buffalo slaughterhouses. However, the illicit Lactation yield (litres) 1800-2100 360
slaughter caters for 100,000 head per year. This meﬁfgv\/ttr? and r?to(dky )fieVElOpment 0530 20-25
is mixed and sold with cattle meat at the beef stalls >''N weight (xg — -~
and to other certain bulk consumers. Weight at 1 year old (kg) 200-240  160-200
Daily gain (g) 450-600  400-500
A beef slaughtering and processing industry has Mature body weight (kg) 500-600  400-500

not developed in Sri Lanka.
Indian crossbreeds: Murrah and Nili Ravi with local.

Constraints to Production

. L Milk recording is practiced only in government-
The role buffalo can play in meat production is . :
affected by the ban on slaughter. Genetic improvevcomro”ed farms which are few in number and

ment for milk production is affected by the non- |nvo_lvmg some 500_700_ milch cows.
availability of studs and an effective Al service. Different breeds of river-type buffalo had been
Seasonal breeding and difficulties in heat detectioimported (both males and female) for breeding pur-
are other constraints to breeding. poses in government-controlled farms. Deep frozen
semen had been imported from time-to-time for the
) ) limited national breeding program involving some
Genetics and Breeding Programs government-controlled and private herds.

Emphasis given in the past on buffalo breeding The Livestock Breeding Project, functioning
is less compared to that of cattle. Only 2% of Alunder the Ministry of Livestock Development, is
performed annually is on buffalo. planning to initiate milk recording and progeny

Even through the native buffalo is classified as a€Sting in cattle and buffalo.
swamp type, recent studies have revealed that their The national breeding program aims to up-grade
chromosome number is the same as that of the rivegxisting native buffalo towards Murrah and Nili Ravi
type buffalo (with 50 chromosomes). breeds, with emphasis on milk production. Attempts

Cross-breeding using river types like Murrah and@€ Peing made to provide as many stud bulls as
Nili Ravi had been going on for some years. ThisPossible on a streamlined bases and to introduce Al

breeding program depended on natural service and SN _Murrah and Nili Ravi semen. Sri Lankan
was limited by non-availability of an adequate reeding Policy guidelines on buffalo breeding are
number of studs. The performance of crossbred§iven in Table 9.

compared to native buffalo is given in Table 8. Molecular genetics has not developed yet, and no
Crosshreds show better performance in milk producprivate breeding programs are being implemented to
tion and lactation length. any notable extent.

Table 9. Breeding strategy for buffalo in Sri Lanka.

Agro-climatic zone Production system Strategy and recommended breeds

High Country Zone and Mid Intensive Up-grading of existing buffalo to pure exotic level using Murrah and/or
Country Zone Nili Ravi

Low Country Wet Zone and Extensive Up-grading of existing buffalo and maintenance of 50% exotic level using
Low Country Dry Zone Murray and Nili Ravi if draught power is required
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Current Situation and Development Trends of Beef
Production in Thailand

Ancharlie Na-Chiangmail

Abstract

Beef for consumption in Thailand is mainly from local cattle and buffalo. Buffalo and cattle
previously were used for working in crop plantations. Consequently, farmers no longer raise cattle
and buffalo for working but rather for beef production. Most of the cattle population in Thailand
consists of native cattle that the farmers raise extensively. Buffalo breeding, as well as cattle
breeding in the village, is generally random mating. The demand for high-quality beef has been
increasing due to the change in the socio-economic pattern of the population, such as an increasing
standard of living and education. Therefore, the marketing system in the country demands animals
that produce heavy carcasses with less fat trims. The animal that is highly fertile and efficient in
growth performance is preferable. A selection program which incorporates these two
characteristics is suggested when determining which animal to keep for mating to produce progeny
in the next generation.

THAILAND, an agricultural country, is situated on the using a mixture of plants and livestock. The country
Indo-China Peninsula. The country covers an area of renowned as a big rice producer and the major rice
514,000 square kilometres, lies in the heart of Southexporter to the world market. Rice is the major plan-
east Asia, roughly equidistant between India andation of the country (Table 1) and there are also
China. It shares borders with Myanmar to the wesbther cash crops such as cassava, corn and soybean.
and north, Lao PDR to the north and northeast)n the southern part of the country where the weather
Cambodia to the east and Malaysia to the south. This more wet and humid, rubber trees and oil palm
general weather conditions throughout the countnjtrees are the main crops. Plants provide 60.96%
are those of a tropical climate and remains hotGross Domestic Products (GDP). Livestock produc-
throughout the year. Average temperatures are abotibn is an integral part of the crop production system
29°C, ranging in Bangkok from 35°C in April to and earned the country 9.69% GDP (Table 2). The
17°C in December. There are three seasons: the codkcreasing GDP of the livestock sector has been
season (November to February), the hot seasoaffected by the decrease in GDP of cattle, buffalo,
(April to May), and the rainy season (June toswine and eggs, while poultry, dairy products and
October). The annual rainfall is about 1500 mm/yearothers increased (Figure 1).

The Ki i logically divi i fi
e Kingdom ‘is geologically divided into four In Thailand, beef for consumption is mainly from

regions: North, Northeast, Central and Southern .
These regions are divided into 76 provinces. Thai_local cattle and buffalo. Buffalo and cattle previously

land has many major rivers including the Mekong'/ere used for working in crop plantations. Presently,

and the Chao Phraya, and has shores on both t pe change in the socio-economic pattern of the local
Indian and Pacific Oce:ems. armer has gradually been absorbed by modern tech-

nology; these animals are being replaced for their
draught power by machinery. Consequently, farmers
no longer raise cattle and buffalo for working but
rather for beef production. The demand for red meat
increases at the rate of 0.17 per year. The meat mar-
keting system in Thailand is quite extensive and can
1Dijvision of Animal Husbandry, Department of Livestock Pe classified into three different groups of con-
Development, Phaya Thai Road, Bangkok 10400, Thailandsumers. The first group is the local consumer with

With the human population of 60 million, 75% are
farmers who live in the rural area where agriculture
offers the major source of income and livelihood.
They earn their living from agricultural production
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Table 1. Area of holding by type of crop cultivated (1993).

Total of Rice Field crops Rice and Pasture Others
agricultural land other crops
112,831,127 42,330,385 9,297,983 43,443,157 284,421 17,475,181
Unit: Rai (1 Rai = 0.16 ha).
Table 2. Gross domestic products of agricultural sector.
Descriptions 1996 1997 1998 1999* 2000* Increasing rate
Agricultural sector 329,522 324,797 336,679 341,253 349,093 1.66
(100.00%) (100.00%) (100.00%6) (100.00%6) (100.00%0)
Plants 200,863 196,342 206,274 210,132 215,736 2.13
(60.95%) (60.45%) (61.27%) (61.58%) (61.80%)
Livestock 31,923 30,137 29,141 29,940 30,295 -1.11
(9.69%) (9.28%) (8.66%) (8.77%) (8.68%)
Fisheries 47,708 50,804 50,384 50,042 50,223 0.88
(14.48%) (15.64%) (14.965) (14.66%) (14.39%)
Forestry 3593 3080 2729 2398 2202 -1.57
(1.095%) (0.95%) (0.81%) (0.70%) (0.63%)
Agricultural products 37,236 36.211 39,709 40,242 42,000 1.40
(11.30%) (11.15%) (11.79%) (11.79%) (12.03%)
Agricultural services 8190 8223 8442 8449 8637 1.40
(2.49%) (2.53%) (2.51%) (2.49%) (2.47%)

Note* Estimated.

Source: Agricultural Statistics and Economics Bureau, Bangkok, Thailand.

169,632,507

I:I Chicken - Duck

Cattle

Buffalo

22,330,123

4,918.396

Figure 1. Livestock populations in Thailand.

1,799,606
7,423,101

. Swine

95% of the whole population who buy fresh meat
from the local market. The second group is the meat
processing industry, and the third is the consumer
group who buys good quality meat for particular
purposes, for example, for restaurants. The meat sold
for local consumption and to the meat processing
factories is normally from the abattoir where the live
animals are purchased directly from the villagers.
Those animals are priced per head by individual
appearances, depending on the size of the animal.
The fresh meat is sold to the butcher at the prices per
kg carcass weight and then to the local consumers;
thus, the price is doubled from the original. Good
quality meat can now be bought in general markets.

Cattle population

Most of the cattle population in Thailand consists of
native cattle that the farmers raise extensively. In the
past five years, the beef cattle population has
decreased at the rate of 13.41% per year (Table 5). The
largest area that the cattle are raised in is the north-
eastern part of the country, which has 39% of the total.
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Buffalo population There are approximately 20,000 buffalo herds that
consist of 6-20 buffalo per herd. Many buffalo
Buffalo are indigenous to Thailand and are well-belong to the merchants who buy young buffalo from
adapted to the poor conditions, especially in thethe villagers and feed them until they reach market
northeast part of the country. They are capable ofveight (450 kgs). The buffalo meat marketing system
utilising agricultural waste products or low quality in Thailand is quite extensive. The local consumer
feed to convert into meat while also providing will buy fresh meat from the local market. However,
manure for use as a fertiliser. Excess animals are algbe biggest market of the buffalo meat is the meat
sold when necessary for extra income. However, th@rocessing factories. Meat sold for local consumption
industrial revolution has had a strong impact on theand the processing factories is normally from the
farmers lives. Now farmers no longer raise their ani-abattoirs where the animals are purchased directly
mals due to lack of plantation land, unpredictablefrom the villages or from local live animal markets.
weather and potential damage to crops. Young vil-At these markets, animals are priced by individual
lage people, who traditionally supervised the animalsappearance depending on the size of the animal. It
during the day, can also change their careers to norwas stated by Chantalakhana (1999) that the buffalo
farm enterprises that are quite often city-based. Allpopulation in Thailand had declined at the rate of
of these factors influence the reduction in the buffalo3.8% annually since 1984 due to high slaughter rates,
population. Thus, beef production in the futurescarcity of farm labor and grazing areas, the
cannot be sustained under traditional practices, buncreasing use of small tractors and low market
rather fewer animals are raised without planning forprices. The buffalo population from 1995 to 1999 and
long-term sustained production. the negative growth rate are shown in Table 6.

Table 3. Statistics of slaughtered livestock in Thailand.

Year Cattle Buffalo Swine

1995 626,596 158,805 3,911,804
1996 597,548 158,517 3,723,679
1997 440,756 124,875 3,834,566
1998 389,303 98,993 3,741,348
1999 375,665 104,104 3,643,254

Source: Anon. 1999b.

Table 4. Statistics of imported meat.

Year Beef (kg) Mutton (kg) Turkey (kg)
1995 1,400,943 44,967 15,667
1996 1,164,622 91,183 30,894
1997 1,655,334 43,433 31,947
1998 2,021,265 104,335 42,674
1999 1,785,300 167,718 82,296

Source: Anon. 1999b.

Table 5. Number of cattle in Thailand (1994-1999).

Year Central NE North South Total

1995 1,812,960 2,890,894 1,972,643 932,571 7,609,068
1996 1,424,988 2,546,397 1,385,340 868,496 6,225,221
1997 1,266,558 2,372,352 1,068,433 887,465 5,594,808
1998 1,097,157 2,102,957 911,740 752,419 4,863,373
1999 1,041,442 2,286,973 900,025 689,956 4,918,396

Source: Anon. 1999c.
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Cattle and buffalo production system at village mating occurs naturally in the field. Artificial insem-
level ination in the buffalo in the farmer herds is limited

) ] due to poor accuracy of heat detection and the large
The production system for beef animals centregjistances animals are kept from an Al centre. Very
mainly on the local village. The farmers generally few farmers keep breeding bulls and traditionally
keep the animals in temporary housing in the backastrate the excess number of male buffalo in order
yard. While farmers have less use of cattle or buffalag make them more easily controlled and to avoid the
for work, they still keep the animals in the family as fighting among them. However, the artificial insemi-
part of their tradition. Breeding units per family npation approach in cattle is quite successful, espe-

average about 3.25 females. Buffalo draught powegia|ly using the exotic breeds such as Charolais,
was commonly up to 60% in the low land rain fed gjmmental or Holstein Friesian.

area where farm machinery could not been used.

There is less use of draught animals for work now )

but rather for meat production which is a secondaryNational Buffalo Genetic Improvement Program
product in the traditional production system. Bothof beef cattle and buffalo

cattle (most are native and Brahman-native cross- . .

bred) and buffalo are capable of utilising agricultural !N order to select beef cattle, including crossbred and
waste products or low quality feed to convert into Native cattle, and.buffalo for sires anq .d.ams, a central
meat. They are tethered in the harvested rice field, oRerformance testing procedure was initiated. Weights
the roadsides, or uncultivated land so that feed i@nd body conformation at various ages were recorded
dependent upon the availability of native grasses ifind used as a tool for selection. Selection criteria
areas where they are allowed to graze. In generalncluded high growth rate and general appearance.

buffalo nutrition depends mainly upon rice straw and - gjince 1996, the Australia Centre for International
rice stubble. Other crop residues such as corn stalkgqicyitural Research (ACIAR) has introduced a new
cassava chips, or kenaf leaves sometimes providg.chnology for genetic evaluation of swamp buffalo
substantial sources of roughage during the drynger the project Genetic Improvement of Thai Beef
season. When the cropping season begins during t&aytje and Buffalo. The Thai BREEDPLAN software
rainy season, most of the land is used for rice or Crop a5 peen programmed to analyse data recorded since
plantations. The animals are tied up for almost four; gg1 up to the present time, to identify superior
months and fed only rice straw with scarcely anyanimals and to define the genetic and phenotypic
extra concentrate or mineral supplements. trends over years. Estimated Breeding Values (EBVs)

Buffalo breeding, as well as cattle breeding in theof animals were obtained from the analyses using Best
village, is generally random mating. During the Linear Unbiased Prediction (BLUP) methodology in
planting season, the animals that are tied up fom multi-trait animal model for across-herd evaluation.
almost four months and are not available for mating.The information that was held in standard format on
They are then grazed together in the paddy fieldgaper for over two decades has been entered into a
after the harvesting season when mating occurs. Inational computerised database. This database is used
some areas, where large paddy fields are availabl® calculate genetic parameters used in the on-going
during summer, the number of females in a herd magenetic evaluations and improvement programs
be up to 30-50 heads with few bulls roaming(Myer et al. 2000). Since 1998, beef cattle and buffalo
together. Most of the small farmers do not maintainestimated breeding values in various traits have been
their own breeding bull because the number ofused to select genetically superior animals for
breeding cows per family is very small. Only 8% of breeding and develop appropriate strategies for max-
the farmers keep bulls for mating in their own herds.imising the dissemination of the genetics of these
At the small farmer level, approximately 80% of superior animals (Na-Chiangmai and Allen 2000).

Table 6. Number of buffalo in Thailand (1995-1999).

Year Central NE North South Total Growth rate
1995 228,023 3,009,063 398,562 74,413 3,710,061 -12.18
1996 153,892 2,258,494 236,686 70,602 2,719,674 -26.69
1997 135,618 1,911,639 187,095 59,586 2,293,938 -15.65
1998 109,806 1,614,867 171,371 55,024 1,951,068 -14.95
1999 97,879 1,503,176 151,134 47,417 1,799,606 -7.76

Source: Anon. 1999c.
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Genetic improvement program at small farmer development of a DNA gene bank so that future
level DNA molecular work can access that of adapta-

Many projects aim to improve the productivity of ~ tion genetics. This gene bank will be developed in
buffalo in the villages have been approached by collaboration with the DLD gene bank initiative
various research institutes. Socio-economics has (under the Asian Development Loan Project).
been taken into account as buffalo are classified a8- Help sustain the in situ conservation of native cattle
part of the farmers tradition and rite. An open and buffalo genetics by helping to establish sus-
nucleus breeding scheme (ONBS) has been intro- tainable buffalo (and native cattle) production sys-
duced by the Department of Livestock Development. tems at the village level while providing improved
The farmers are requested to record basic data of genetics using the government breeding program.
their animals. The DLD officers also give advice and

follow up with the villagers. The village data are Conclusion

recorded on the central database and analysed USiRthe demand for high-quality beef has been
the Thai BREEDPLAN genetic evaluation system. increasing due to the change in the socio-economic

pattern of the population, such as an increasing
Thefut.ur.edevelopmgnt of beef cattleand bu_ffa]o standard of living and education. The marketing
The Ministry of Agriculture and Cooperatives has system in the country demands animals that produce
approached the objective strategies on future beefieavy carcasses with less fat trims. The animal that
industry development as follows: is highly fertile and efficient in growth performance
1. To increase the efficiency in the Governmentjs preferable. A selection program which incor-

sector for breeding development and relay it toporates these two characteristics is suggested when

the farmers systematically. determining which animal to keep for mating to
2. Extend the results of basic animal health pro-produce progeny in the next generation.

grams in collaboration with the promotion of the

use of good sires, with participation of the References
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Cattle Breeding in Vietnam

Vo Van Su! and Dang Vu Binh?

Abstract

Vietnam’s cattle population amounts to about 4 million head, of which 50% are used for draught
power. Breeds used for draught are Vietnam Yellow Cattle (VYC) and Laisindh (a cross-breed of
VYC and Red Sindh) and Red Sindh. The buffalo population is about 2.9 million. There have been
some attempts to cross the Viethamese buffalo cow with the Murrah bull to create a hybrid, which
can produce meat and milk. As a result of the crossing, the crossbred had a larger body size than
the local buffalo, it grows faster and the milk yield is also higher.

VIETNAM is a Southeast Asian country of about Cattle and buffalo populations have increased
300,000 km and with a population of 78 million. slightly from 1997 to 1999 (Table 2). However, these
Farmers represent 75% of the population. In 1998increases are proportionally less than for pigs and
the gross output of livestock production was 16,467poultry.
billion VND (constant price in 1994), of which the = Meat consumption and production (as exports are
gross output of pig production was 10,567 billion only 1% of total product) per capita is low, although
VND, or 64.17%. Poultry production was only it hasincreased by 4-5% from 1990 to 1999 (Table 3).
2835 billion VND, or 18.2% of the total. The non- However, beef production/consumption per capita has
meat products gross output was 2438.4 billion VNDremained virtually stable over this same period.
in 1998, or 15.05% of the total value. Land for grazing is restricted (326,000 ha or 1.1%)
The total output of the livestock production sectorbecause of the small areas available and the fact that
is only 17.6% of the gross output of total agricultural nearly 95% of cultivatable land is used for agriculture
production. Swine production provides 77% of totaland forestry. Farmers graze animals in small areas
meat produced followed by chicken at 15.2% andsuch as the borders of land used for other purposes.
beef at 7.6% (Table 1). Buffalo and cattle are often hand-fed at home.

Table 1. Annual animal production (1990-1999).

Animal product Unit (tonne) 1990 1995 1996 1997 1998 1999
1  Animal live weight '000 1007 1332 1498 1503 1593 1712
Pigs '000 729 1007 1076 1154 1227 1318
Rate % 72 76.1 75.4 76.8 77 77
Poultry 000 179 197.1 213 226.1 239 261.8
Rate % 16 15 15.1 15 15 15.2
Beef '000 119 118 119 122.7 128 131.7
Rate % 11 8.9 8.8 8.2 8 7.6
2 Eggs Billion pieces 1.89 2.82 3.08 3.16 3.22 3.44
3 Fresh milk '000 20.1 20.09 27.8 31.2 36.6 39.6

1 National Institute of Animal Husbandry, Hanoi, Vietnam
2 Agricultural University No. 1—Hanoi, Vietnam
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Table 2. Livestock and poultry population from 1997 to Table 4. Buffalo population and meat production in 1999.
1999 (in 1000 head).

Ecological regions Population ~ Meat production
Item 1997 1998 1999
(1000 Growth (1000 Growth
1. Pig: head) rate (%) tons) rate (%)
Population 17,635 18,132 18,880
Growth rate 4.22 2.82 4.15 North West 1345 216 144 1.78
2. Cattle: North East 365 4.14 4.1 4.99
Population 3904 3987 4063 Red River Delta 173 -5.01 3.9 5.87
Growth rate 2.76 2.11 1.91 North Central Coastline 668 1.82 7.0 2.23
3. Buffalo: South Central Coast 127 0.37 1.7 3.63
Population 2943 2951 2955 Central Highlands 51 2.62 11 1234
Growth rate -0.35 0.26 0.15 North East South 147 -2.53 9.5 8.70
4. Poultry: Mekong River Delta 75 -13.83 44 -6.21
g(r)ng\Jllt%nroar:e 160552 16%_36832 173‘_%3 Whole country 2955 0.39 46.2 142
Efcvﬁrcfgq Source: State Statistics Department, 1999.
Population 120,567 126,361 135,760
_gL‘é‘lﬁfm rate 6.91 481 744 Some characteristics of buffalo production in
Population 39,983 40,021 43563  Vietnam
Growth rate 3.51 0.09 8.85

The Vietnamese buffalo is small. The weight of the

Source: State Statistics Department, 1999. adult on average is about 340 kg, the new-born calf

about 22-23 kg. In the post-weaning period from 6

to 12 months of age, calves grow slowly, the growth

becoming faster after 12 months of age. Normally,

: the body weight of the weaned calf at 12 months is

Sho. A:aegﬁge/ unit 1990 1995 1gggggmﬂa| about 150 kg. Because of the faster growth after one

rate (%) Year, it is possible to reach 250 to 300 kg at 24

months. This growth pattern means that we can
1 Animal Iwt. kg/capita 15.21 17.99 22.43 4.44 develop a technology of fattening heifers for meat.

Table 3. Average of animal product per capita.

Pig kg/capita 11 13.6 17.28 The fertility rate of the buffalo herd, on average, is
Egg:ctry tg;ggg::g i'gg i?g i‘;g low at about 30%. In some hilly and mountainous

2 Egg piece/capita 28.6 38.16 451 524 areas where buffalo have to do I_ess_ work, the repro-
kg/capita  1.44 1.91 2.26 ductive rate may reach 36%, while it is only 20% in

3  Fresh milk mL/capita 140 282 520 16.44 the deltas as a result of the work stress.

The age at first calving is about 48 to 52 months.
The calving interval is from 27 to 30 months. The
oestrus season is concentrated in the months of
Draught Cattle Breeding October and November, which means that the

Some 4 million cattle belong to farmers and 50% usecﬁg/'g%tggzrs?ﬁelied?nggrthe months of September
them for draught purposes. Breeds used for draugl‘ﬁ h h b xLyear. h
are Vietnam Yellow Cattle (VYC), Red Sindh and A There have been some atiempts fo cioss fhe

Laisindh (a cross-breed of VYC and Red Sindh) Vietnamese buffalo cow with the Murrah bull to
" create a hybrid which can produce meat and milk. As

Buffalo breeding a result of the crossing, it was seen that the crossbred
) ) had a larger body size than the local buffalo, grows
Population and production trends faster and the milk yield is also higher. On average,

The buffalo population is about 2.9 million (Table 4). the crossbred F1 can give from 700 to 800 kg milk/
Buffalo numbers are declining in the delta areadactation.

where mechanisation is gradually replacing the

buffalo for working the fields. The buffalo is a swamp Beef Cattle Breeding

type that can be used for meat consumption. While

this is not official government policy, quantities do in Main beef resources are Yellow Cattle (80%) and
fact reach the Hanoi market where buffalo meat isLaisindh (Vietham Yellow Cattle and Red Sindh)
often confused with cattle meat. (about 15% of total cattle population).
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Vietnam Yellow Cattle are well adapted to the It is recognised that not much progress has been
climate as well as local feeding conditions. However,achieved so far, although some good results have
it has very poor performance in terms of beefbeen obtained from the research. The cause is prob-
production. Its body weight at maturity is about ably a lack of good extension work.

160-170 kg, with carcass percentage of 30%. It was an unusual event when a southern Viet-

Moves to provide a new breed for beef productionnamese company decided to import 15,000 Drought-
began in 1920 (during French rule) with the crossingmasters and others from Australia for fattening in
of Yellow Cattle with Red Sindh imported from order to supply southern markets. It appeared that the
Pakistan. Body weight of this cross increased bygate to Vietham was opening’ in this field.

30-35%, meat production increased by 5-8% and
draught power increased by 120% compared to ) )
Vietnam Yellow Cattle. Dairy section

Foreign beef is imported for use in better classyjetnam is one of the countries in Southeast Asia

restaurants and bars. ) that is interested in the Holstein breed. Since 1990,
Much research as been conducted to improve thghe average per capita milk consumption has

performance and quality of beef in Vietham. During jncreased from 0.47 kg to 3.70 kg in 1995, 5.0 kg in
the period 1989-1991, under the Beef Cattle Develop1ggg, 5.7 kg in 1999 and approximately 6.0 kg in
ment Project—VIE/86/008, some thousands of thexnoo. Currently, milk consumption is 430,000 tonnes
crosses were made. Some of these experiments afighich is mainly consumed in the cities of Hanoi and
detailed in Table 5. Ho Chi Minh. Demand for milk is greater than pro-
duction. Milk production was only 42,000 tonnes in
1998 rising to an estimated 45,000 tonnes in 1999.

Table 5. Weight comparisons of cross-breeding Only 10% of demand can be produced in the country
experiments of cattle at three stages of growth. with 90% being imported from other countries. Due

- to this increasing demand, breed improvement is the
Crosses Body weight at 12, 18 and 24 gtrategy chosen for improving milk production

months (kg) (with feed
supplement at
6 month of age)

nationwide.

Holstein Friesian

Zebux Laisindh 123 - 200 — 224 . . . -

Brown Swissx Laisindh 134 — 212 — 242 Holstein Friesians were imported from Cuba (origi-
Charolaisx Laisindh 155 — 216 — 263 nally Canada) from 1968. Now they are kept in two
Santa Gertrudis Laisindh 158 — 200 — 242 highland provinces: Mocchau highland (Son La

province) and Lam Dong (near to Dalat) highland—
both are about 1000 metres above sea level. They
; umber about 1500, and milk production is about

In recent years, experiments have focused -Oﬁ]OOO kg/lactation, with 3.5% fat.

fattening and economic comparisons of beef breedin . . . .

in different economic zones. Some new crosses were | S breed is well managed with a recording

introduced, such as Brahman or Sahiwal and LaisindrSYSt€m gtroqlt;]ced ;rom CUba‘l'l %ovyvt_he recorgs_are
From 1993, experiments were conducted again t anage W',t. software calle ietnam  Dairy

find the best combination (F1) of Laisindh wEos anagement’ issued by Ministry of Agriculture and

taurus breeds, as detailed in Table 6. Rural Development.

Vietnam dairy cattle

Table 6. Performance details for cattle in CrOSS'breedingVietnam dairy cattle are a cross of Holstein Friesian
trials conducted from 1993. and Laisindh.

In the year 2000, there were almost 40,000 head
of dairy cattle. However, the average lactation
increased from 2330 kg in 1995 to 3500 kg in 2000.
This improvement was a combination of technical

Crosses (F1) Body weight at 12, 18 and 24 months
of Laisindh with: (kg) (with feed supplement at
6 month of age)

Charolais 173 — 232 — 296 progress in dairy husbandry, combined with an
Limousine 139 - 170 — 265 improved breeding program.

Hereford 146 — 179 — 247 There are approximately 5800 dairy farms and
Simmental 168 — 250 — 315 most of them, while small to medium scale, account
Red Sindh 123 — 156 — 212

for nearly 95% of dairy cattle. Farm management is
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rather well established. Consequently, the reproducimported non-fat milk powder than from fresh milk,
tive performance is as follows: the age at puberty icompanies are encouraged to use the local milk in
15-22 months, first calving age is 26—40 monthsthese early stages of dairy development.
calving interval is 400-480 days, the onset of heat The development plan for the dairy population in
postpartum is 60-120 days. Nearly 95-98% of herdshe new century (from the year 2000 to 2010) should
use artificial insemination instead of natural mating. see the number of dairy cattle increase from 32,000
The dairy industry began when the Nestlé,in 2000 to 80,000 in 2005. By 2010, the population
Foremost and Vinamilk companies were establisheaf dairy cattle should be about 185,000 head. This
and made numerous improvements in milkplan will result in improved dairy production in the
processing. Almost 90% of milk production for near future.
Hanoi and Ho Chi Minh City is produced by these A small part of this population, mainly on govern-
companies. The dairy products include fresh milk,ment-owned farms, is managed using ‘Vietnam
pasteurised milk, sweet and condensed milk, milkDairy Management’, a software package developed
cake, butter and yoghurt. Although it is cheaper toin Vietham for recording and monitoring dairy herd
produce condensed and sweetened milk fromand milk production information.
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An Overview of BREEDPL AN

Jack Allent

Abstract

BREEDPLAN is a modern genetic evaluation program for beef cattle and buffalo. It was
developed in Australia to integrate the pedigree and performance information available on an
animal population and then calculate Estimated Breeding Values (EBVs) that can be used for
ranking animals within that population. Using Best Linear Unbiased Prediction techniques, the
analysis is a multi-trait, full animal model that simultaneously allows for fixed effects and pedigree
relationships. Up to 17 commercially relevant traits are analysed including components of calving,
growth, carcass and fertility. Accuracies of the estimates are also provided as an indicator of how
much information was available to calculate the EBVs. BREEDPLAN development is ongoing and
further traits for feed efficiency and temperament will be available by the end of 2001 and
allowance for genetic markers will be investigated in 2002.

THE Agricultural Business Research Institute (ABRI) The Modéel
established the National Beef Recording Scheme at ] ) ]
the University of New England (UNE), Armidale BREEDPLAN is based on an ‘animal model” which
Australia in 1973. The pedigree and performancdncorporates multi-trait analysis procedures to pro-
records Submitted by Commercia| and Seedstoc@uce EBVs fOI’ I‘eCOI‘ded Cattle fOI’ a I‘ange Of traits.
cattle producers since then has become the resear8REEDPLAN uses an advanced form of the
database used to develop the modern genetic evalugbalytical procedure known as BLUP—Best Linear
tion program called BREEDPLAN. Unbiased Prediction. The BLUP analysis of perform-
The BREEDPLAN analytical procedure was ance mformatlor_l relies he_aV|Iy on the accurate _and
developed by the Animal Genetics and Breedingcomplete recording of pedigree details on the animal
Unit (AGBU) based at the UNE. AGBU is a joint @S well as the performance measures. The perform-
venture between the UNE and New South Wale@nce measures supply the_ quantlta_tlve varlatlc_)n of
Agriculture. Funding support for BREEDPLAN was the performance of the animals while the pedigree
provided by Meat and Livestock Australia from information enables comparisons across management
funds supplied through slaughter levies on the Aus9roups, years and herds free of environmental differ-
tralian beef industry. ences. This also allows the modell to calculate
Beef Cattle Societies and breeders in Australiagenetic trends over the years of recording.
New Zealand, North America, Canada, Thailand, The Growth, Fertility and Carcass traits (Table 1)
Philippines, Hungary, United Kingdom and Argentina plus birth weight and gestation length are analysed in
record their pedigrees and performance informatiorft single, multi-trait analysis. The Calving traits are
on BREEDPLAN systems. Six breeds (Angus, Here-analysed separately in a model that caters for the
ford, Shorthorn, Simmental, Limousin, South Devon, hon-continuous (categorical) scoring of calving ease
and Salers) combine data cross Australia and Nevand the continuous measures of the gestation length
Zealand to run their breed evaluations. The Murrayand birth weight traits.
Grey breed runs a single analysis for Australia, New These traits are described in more detail later in
Zealand, North America and Canada. the text.

New traits are generally developed within research

1Technical Director, Agricultural Business Researchprojects with co-operating producers supplying
Institute, University of New England, Armidale, NSW, pedigree and performance information at a produc-
Australia tion level to support this research.
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Table 1. The 17 traits for which EBVs are currently available in BREEDPLAN.

Calving Growth Carcass Fertility
Calving ease direct 200-day weight Carcass weight Scrotal size
Calving ease daughters 400-day weight Eye muscle area Days to calving
Gestation length 600-day weight Rib fat depth
Birth weight Mature weight Rump fat depth

200-day milk Intramuscular fat %

Retail beef yield %

Characteristics of the data (genetic and phenotypic Traits

variances and correlations, heritabilities) are evalu-_ . | . ¢ f
ated to generate the genetic parameters required fg&its analysed in BREEDPLAN cover four areas o

run a BLUP analysis. These genetic parameters matgtal importance to bull breeders and commercial
vary between breeds and populations. Table 2 outProducers. These ar€alving, Growth, Carcass

lines the genetic correlations and heritabilities usedd_Fertility. This allows a balanced approach to
in the Australian Brahman analysis. designing efficient breeding programs for various
environments and to target specific markets.

Not all breeding programs require all traits to be
Pedigree measured. For example, birth weight and calving
ease are not generally recorded in extensive grazing
A mandatory requirement of a pedigree recordingsystems. However, it is important that as many
system is unique, unambiguous and permanent idemrogeny in the breeding system are measured as is
tification of the animals in the system. The identifi- possible. The EBVs are unlikely to truly reflect the
cation needs to be unique across animals both withigenetic potential of the animals or the herd if animals
the herd as well as between herds and years. are selectively recorded (e.g. only record the ‘best

General methods of identification are ear tags oft@lf’ of the herd). Whole herd recording is particu-
various shapes, sizes and colours, hide brands, elarly important for analysing the days to calving trait.
tattoos and, more recently, electronic—either as . .
implants under the skin or fixed in small ear tags.C&Ving traits
Each method has its own inherent advantages andalving Ease (Direct and Maternal)Birth Weight
disadvantages. Whatever the method, it is importanind Gestation Length are analysed in a model that
that the identification is unique and permanent. Eamllows for the categorical scoring of calving ease
tags are prone to loss, so it is important to have @Table 3) and the continuous measures of birth
secondary system as well so that lost ear tags can kgeight (kgs) and gestation length (days).
replaced with the same identification. While management practices will influence the

It is important to identify sire, dam, date of birth level of observed dystocia in a herd, the underlying
and sex for the performance recorded progeny. Whilg@enetic potential for dystocia can be monitored using
it is possible to do sire only evaluations, genetic gairthe EBVs.
is maximised if dam details are recorded. It is also )
important to know the breed of the parents as well a&rowth traits

the age (birth date or birth year) of the dam. Theggys can be calculated for weights at the following

breed of the parents is important for considering aMges: Birth; 200, 400, 600-days and Mature (weight
heterosis effects while the calf's own performance iSyf the cow when her calf is weaned).

adjusted for the age of the dam when the calf is born.” pimals’ weights are adjusted to standard ages of

Young dams (especially 2 year old heifers) usually,ng 400 and 600-days based on the following age
have lighter weight calves than when they are older.ranges at measurement:

The maximum advantage of BLUP evaluation
systems is gained by having layers of pedigree|

. Age Range Trait
performance breeding where performance calves are
born to performance recorded parents, etc., thus 80-300-days 200-day weight
allowing better estimates of genetic relationships i 301-500-days 400-day weight
the current animal population. 501-900-days 600-day weight
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Table 3. Calving ease scoring system. mating situation and when she subsequently calves
(Figure 1). While this measure includes variation in

Blank/0 1 2 3 4 5 stages of the cows’ cycles and variation in gestation

- ) length, it does highlight those cows that consistently

Not ~ No  Easy Hard Surgical Posterior  getin calf early in the breeding season and calve on
recordeddifficulty  pull pull presentation regular basis

Cows that are mated and do not calve are given a
Both the 200-Day and 400-Day weights are parti-penalty in the analysis. It is also important to identify

tioned into the growth (direct) and milk (maternal) cows that are joined but are subsequently ‘culled for

components and a single milk EBV is calculated forfertility’ on the basis of a negative pregnancy test

each animal. result. All calves also need to be recorded—even if
Note that this is an ‘indirect’ measure of the dam’sthey are dead at birth or die before weaning.

milk based on the maternal influence of the cow on

the calf's weight at 200 and 400-days. We do notCarcass (scanning)

actually measure _the milk production of the cow (aSFive carcass EBVs are available. Information on

you would in a dairy herd). s these may come from ultrasonic scanning of live
Mature cow weights are an indication of the 5ninaiq or from direct measures on the carcass at the

growth pattern of animals and their suitability for the jp 0o

production system. Larger mature weights may be ", j o animal ultrasonic scan measurements are

desirable for animals being fed to later ages for,yan 1y accredited scanners. Accreditation involves

particular markets. However, smaller cows are likelyy, repeatability of the scanner on the same animals

to require less feed for maintaining their body con-_< ol as between scanners and how well the scan

dition and may therefore be more easy to get back iffiacts the actual carcass measurements from the

calf under periods of limited feed. abattoir. Accuracy of scanning is checked during
Fertility traits accreditation by slaughtering the scanned animals
y and comparing the abattoir measure against the scan

BREEDPLAN EBVs for the male reproductive trait value.
Scrotal Size (circumference) and the female trait The traits measured at scanning Bse Muscle
Days to Calving are available if suitable data has (Rib Eye) Area, Rump Fat Depth, Rib Fat Depth,
been recorded. andIntra muscular Fat (marbling).

Male calves are measured at about 400-days of Abattoir carcass measures analysed @aecass
age for the circumference of their scrotum. ResearchVeight, Eye Muscle Area, Fat Depth, Marbling
has shown that this measure explains some of th@usually through a visual scoring systeamd Retail
genetic variation for fertility between males. From aBeef Yield.
practical perspective, we also recommend physical All available scan and carcass information is com-
examination of the males as well prior to joining to bined in the analysis to produce the carcass EBVs.
ensure that there as been no physical damage to tfidnese EBVs are usually only reported if the breeder
reproductive parts. has measured animals for these traits.

Days to calving is based on the time between Research is also being conducted on meader -
when a cow is first exposed to a bull in a naturalness (shear force test) amH levels.

Conception?
Calf Born

<« Bullln
<
<

« Days to Calving —p

Figure 1. Days to calving.
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Developmental traits order to include the trait into a BLUP type evaluation,

. . you will also need to get estimates of the heritability,
Eﬁf?amh Is currently underway to estimaéeFeed Vo iances and covariances with other traits to accu-
iciency EBVs based on customised feeders tha:rately predict the new EBV

automatically record the amount of feed an animal T . .
eats during a 70-day feeding trial. Trial net feed 0 encourage further recording of the trait from
efficiency EBVs should be available later this year. breeder;,” in gdenerbal, it is likely that pre“m'“ff‘fy
Australian research has developed a gene markdrSYS Will need to be generated (perhaps as a single
rait evaluation) until there is enough field data to

(GeneStar Marbling) to identify the different alleles better estimate th i ; ithin_ th
of the Thyroglobulin gene in cattle that has a etter estimatée the genetic covariances within the
recorded population.

moderate impact on the animal’s ability to marble.
This data will be incorporated into BREEDPLAN to Calculating EBVs
enhance the calculation of the carcass IMF% EBVs. 9
Research is underway to revid¥ight time (the  One of the fundamentals of the BREEDPLAN

time it takes an animal to move a set distance whilenalysis system is that animals are only directly
being handled in the yards) as a measure of agompared to other animals that have had an equal
animal’'s temperament and its apparent high correlaepportunity to perform—that is, run under the same
tion to meat tenderness in Northern AustralBos  management.

Indicus cattle. The analysis automatically divides the information
Docility EBVs based on a 1-5 scoring system forinto herd/year/sex groups as well as by similar ages
temperament will be available later this year. (called age slicing). The data is adjusted for age at
o ) weighing and the age of the dam. Twins and Embryo
Establishing new traits Transfer calves are also segregated from other
For a trait to be useful in a genetic evaluation, you@nimals. _ ) _
need to consider the following: The breeders of the animals also define their own

« Is it economically important, or is it a measure of Management groups based on when they measure
an economically important trait? The basic philos-animals as well as by management-group-codes that
ophy is that there will be a cost associated withthey can input into the system.
measuring and recording the trait, therefore you The EBVs become meaningless if thentem-
need to get extra income from selecting superioorary group structure is incorrect.
breeding animals (or, as is the case with calving The differences in performance of animals within
ease, reducing your costs of production) to justifya contemporary group are the basis of the BREED-
recording the trait. PLAN analysis (rather than the actual values

« |Is their variation in the expression of the trait? If measured). The pedigrees of the animals in the con-
there is little or no variation, then there is notemporary group are then used to compare animals
potential to select animals. across contemporary groups which may be in other

¢ |s the trait heritable? How much of an animal’s years, sex groups, herds or even countries. Within a
superiority for the trait is passed on to its off- herd, both sires and dams are important genetic links.
spring? The more heritable the trait, the quickerHowever, it is mainly sires that link herds together
you will be able to move the population towards and usually through the extensive use of Al sires.
the favourable genotype. EBVs rank animals in the population based on the

» Can the trait itself, or a correlated trait, be measuredariation in performance of the animal compared to
economically? If the trait is economically impor- other animals in the population. The proportion of
tant but the cost of measuring the trait is larger tharthis variation that is passed on to the animal’s off-
the return by selecting superior animals, then thespring is called thé&eritability of the trait. This pro-
trait may not be worth measuring. This aspectportion is a population estimate and varies between
becomes quite complicated in some instancegraits (Table 2). The higher the heritability, the more
where the returns to the individual herd may be lowof an animal’'s superiority is passed on to its off-
but the returns to the industry overall may justify spring. Hence it is easier to make genetic progress

the costs. with more heritable traits. Conversely, the lower the
 Are there correlated effects to other traits (positiveheritability, the more reliant the analysis becomes on
or negative)? correlated traits and pedigree information.

Other issues then need to be considered to optimise Most traits are the result of the interaction of many
the results from recording. For example, traitsgenes. Some of these genes also impact on more than
expressed in one sex only, optimum age of measuresne trait. The relationship between traits is estimated
ment to meet age at selection requirements, etc. lasing the pedigree and performance information and
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are expressed agenetic correlations (Table 2).
From these estimates we can expect that an anim
recorded for one trait will have a certain level of
performance in another related trait.

Accuracy

ﬂy definition EBVs are an estimate of an animal's
breeding value that can be used to make breeding

Genetic correlations range from +1 through Zerodeusmns about the animal. Its true breeding value is

to —1. Zero means no correlation and approaching +]ever known, but is approached when large numbers

means a higher correlation. Negative correlationsOf progeny have been measured. The estimate is

mean that as one ftrait increases, the other traffnade from analysis of all the information that is

decreases. This can be both a good or bad thing jlf]g‘vailable on the animal, both its individual perform-

as a positive correlation can be either good or ba ANCce and that of its relatives. Clearly the more infor-
Table 2 outlines the range of correlations form?tlgr tl;}at IS ava|lat1lleb the moraccurate, or
BREEDPLAN traits for Brahman cattle and shows "®'2 e the espmate WITL D€ .

the inter-relationships of measuring one of the traits The calculatlpn ofccuracy of an EBV is pom-
and its potential effect on other traits. plex and ta.kes. Into account the follqwmg points:

From Table 2 we can see that increasing 600-day 1he heritability of the trait—traits with higher
weight in a breeding herd is likely to increase birth heritability provide more information from a
weights as well because birth weight and 600-day single measure than thqse of low heritability
weight have a moderately positive genetic correla® Contemporary group size—larger contemporary
tion. Notice that this is a positive correlation but pro- 9roups tend to be more useful than small groups.
duces a result that most cattle breeders would not N particular, single animal groups are of no
like. Hence, to increase 600-day weight and either Penefit. Also, contemporary groups where only
maintain or reduce birth weights you will need to ©ONn€ Siré is represented is also of limited use in the
measure both traits and select those animals that 2nalysis and provides no useful information on the
have good 600-day weights but low birth weights. Sire- T0 gauge the usefulness of a sire’s progeny
We call this ‘bending the growth curve’ because, on [N calculating EBVS, determine the sire's Effec-
average (but not always) animals with high 600-day Ve Progeny Number (EPN) in the contemporary
weights are likely to also have high birth weights. group:

Notice that there is a small negative correlation EPNsie= [Progsire (Progota—Progsire)//Progotal
between scrotal size and days to calving. While small® Genet_|c cor_relatlons between the trait for which an
this is a good correlation (from a cattle breeder’s per- EBV is being calculated, and the other traits
spective) because with increasing scrotal size there is Measured, will marginally increase the accuracy
a tendency towards decreasing days to calving (which of the EBV.

is what we want). *

Correlations between traits play an important part
in calculating EBVs for traits that are not actually
measured on the animal itself at the time of calcu-
lating the EBVs. It is the correlated effects and the
influence of an animal's relatives that allows
BREEDPLAN to calculate EBVs for say 600-day
weight when an animal’'s weaning weight is sub-
mitted. However, actually measuring the animal will
give a more accurate EBV and allow you to identify
the animals that ‘bend the growth curve’ and make
them more suited to your breeding program.

The amount of other information already available
on its parents and relatives prior to measuring the
calf is a base from which the calf's own perform-
ance information is added. In fact, in the case of
the Milk EBV, sires and calves can only get their
information from their relatives. The expected
performance of the progeny of two parents can be
estimated based on the EBVs and Accuracies of
the parents. The progeny is expected to have an
EBV equal to half of the sum of the sire and dam
EBV for the nominated trait:

i.e. EBVgai = (EBVSire+ EBVdanD/Z

The Accuracy of this prediction is equal to:
ACCcalf = \/[(ACCsireZ + ACCgant)/4]
The amount of performance information available.

Genetic correlations are also used to relate traits
that are more measurable to production traits that are
difficult to measure. For example, increasing scrotal®

size/circumference itself is of little economic impor-

tance—once a bull is physically capable of serving a
cow then larger testicles may not actually get any
more cows in calf under low mating loads. However,

research shows that progeny from sires with larger

scrotal size EBVs are more fertile than progeny from
sires with low scrotal size EBVs. Similarly, birth

The accuracy of an EBV will change as more
performance information relating to the animal (or
its relatives) is analysed. Whilst performance
records from relatives such as half sibs (brothers
and sisters) do increase the accuracy, substantial
increases in accuracy are only realised when
progeny records are added.

weight and gestation length are used to help estimate Accuracies are an indication of how much informa-

calving ease.
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of accuracy, EBVs have an equal chance of going umvhile allowing for the estimated levels of heterosis
as of going down as more information is added.in the various traits. To do this properly, you will
Table 4 outlines guidelines for interpreting accuracyneed to performance record the progeny of cross-
values. breds and purebreds simultaneously in the same

As a general rule, animals should be compared ogontemporary groups for a range of sires.

EBVs regardless of accuracy. However, where two

animals have similar EBVs the one with the higher Selecting Animals across Environments
accuracy could be the better choice, assuming oth
factors are equal.

When you need to choose a single sire that will
perform to expectation, choose a sire with both th
desired EBVs and high accuracy for the traits of
importance. The higher accuracy means there is le
chance that the EBV will change as more informa-

tion becomes available (for example, if you need g, yition encountered between the environments.
low birth weight sire to join to heifers). In general, the more similar the environments
_However, if you can afford to sample a number of (cjimate, nutrition, management, parasites, etc), the
sires then you should consider choosing sires withygre Jikely that an animal will perform to expecta-
the best EBVs for the traits of interest with little tjons in a new location. Conversely, if you need to
regard to accuracy. Even though the individual EBVSgg|ect animals from a different environment, then
of these bulls could change, their average EBV Willyo, are probably better to look at animals from a

not. You can expect that EBVs for 1/3 of the bullsharsher environment from where they will be used.
will in fact be higher than first estimated—thus you

have a greater chance of finding a real herd improver ;
for the target trait. Of the other bulls, EBVs will Genetics and Management
remain steady for 1/3 and decrease for the other 1/3EBVs are another tool for cattle breeders to use to
produce animals that better target their markets.
Crossbred Animals Similarly, breeders will use various management
practices to help achieve this aim as well. Genetics and
EBVs can be calculated for cross bred animals agnanagement are complimentary and both require
long as the data base provides information on theneasurements of the results. Changes in management
breeds of the animals and their parents and the levelsrategy (e.g. pasture improvement, grazing strategies,
of heterosis or hybrid vigour is known or can be esti-culling procedures, etc.) need to be measured/
mated from the data for the traits being record. monitored to evaluate the benefit (or otherwise) of the
In simple two breed breeding programs, the crossehange (e.g. calf weights, growth rates, etc.). Much of
bred data can be sub-grouped by breed. Howevethis information is also required for a genetic
this becomes complicated as the crossbred animaksvaluation.
are used for breeding. A better approach is analysing EBVs can be used not only to select superior
the crossbreds and purebreds in a single analys@nimals genetically for the primary traits of interest,

“Under some situations, animals may perform differ-
ently to expectations in one environment compared
to another. Australian research has shown that sires
ay re-rank based on their progeny born in a tem-
erate environment compared to the progeny born in
harsh tropical environment. This is not surprising
considering the different types of parasites and

Table 4. Interpretation of accuracy ranges.

0-40%—Very low  EBVs should be considered a preliminary estimate. They could change substantially as more
performance information becomes available. (They are, however, still the best estimate, with an equal
chance of rising or falling).

41-60%—Low Useful for screening ‘best bet’ animals. Still subject to substantial changes with more information,
particularly when the performance of progeny are analysed. This is the likely accuracy range for most
calves being selected as replacement breeding stock.

60-75%—Moderate Medium accuracy and includes some progeny information. Becoming a more reliable indicator of the
animal’s value as a parent.

75-95%—High High accuracy and unlikely that the EBV will change much with the addition of more progeny data.

95%+—Very High  Very high estimate of the animal’s breeding value. However, the EBV may still change if substantial
numbers of progeny are recorded—particularly from unrelated herds.
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but also can be used to monitor secondary traits tha 30-letter herd identifier (e.g. ABC), 2-digit year
are of little current interest but may become morecode (e.g. 02 for year 2002) and 4-digit calf number
important later on. For example, selection for higherwithin the year drop (e.g. 0034). Hence, the animal’s
600-day weight EBVs may cause an increase in birthdent would be ‘ABC020034".
weights. Hence, while a herd is not experiencing Avoid using existing brands if they are not com-
calving difficulty at present, monitoring birth weight puter compatible. For example, imported animals
while selecting for higher 600-day weights is a goodwith brand diagrams should be re-tagged to give
insurance policy. them an identification that is computer compatible
and visible to animal handlers. Do not rely on people
Extension, R ch and Development ;I;?S(J\évri]rilr%’alwhat the computer identification is for
Most genetic evaluation programs are a result of Set up a computer database as early as possible
scientific research and development supported bynd ensure the information is loaded onto the data-
field data. As these programs become more accepteehise as it is collected. Use the computer to check the
in the industry, further research is required to supportiata that are recorded and fix errors as soon as
and develop these initiatives. It is thereforepossible. The longer the time from collecting the
extremely important that genetic evaluation systemsnformation to finding errors, the harder it is to fix
be seen as an evolving process rather than a gottie problem.
that, once achieved, further development is not Only add ‘correct’ data to the database. Do not
required. guess pedigrees, birth dates, etc. If the information is
BREEDPLAN has access to the results of signifi-not collected correctly, then do not use it in the data-
cant levels of research done on the Australian bedbase. Also, do not store default values on the data-
industry. This research is largely funded by beef probase—only recorded information. Let the analysis
ducers who pay a slaughter levy into an industryroutine use its own default values (e.g. missing birth
fund that is then used for research and marketveights, birth dates, etc.) if it needs to. Overall,
development. In the 12 months to June, 2001, thesdefault values in databases reduce the integrity and
cattle levies amounted to $AUD38.7 million. usefulness of the database for evaluation purposes.
Genetic evaluation systems not only require Scientists should spend time with the people who
support on the evaluation level, but also at the useroutinely handle the animals and explain what infor-
level. Education of the producers in both collectingmation needs to be collected amdy. They will also
information in an unbiased and complete manner isieed some training on defining contemporary groups
extremely important. Once the EBVs are produced, iand handling animals as a mob rather than as indi-
is also extremely important to understand what theviduals. In village breeding programs, there also
EBVs mean and how to use them to maximiseneeds to be discussion on controlled mating and
genetic progress. Both bull breeders and bull buyergnsuring the pedigree of the resulting calves.
need to be educated in this area. Use of producer For breeding programs, it is important to define
demonstration sites and examples of field data ar¢he standard management practices, production
useful tools. Such sites can also demonstrate ‘beginvironment and target market(s). This is done by
management practice’, etc. as well as genetithe scientists in consultation with the animal
improvement techniques. breeders so that production systems and breeding
It is also very important that the researchers talkobjectives can be defined that are applicable to the
and listen to the producers to ensure that researdbreeders.
efforts are focused on industry requirements. There Having defined the breeding objectives, the traits
is no point developing evaluation systems that argo be recorded can be finalised and the recording
impracticable to implement or for traits that the system can focus on what is important in the produc-
producers are not interested in. tion system. The recording system should be focused
not only on analytical requirements, but also should
. . focus on management and information requirements.
Starting a Recording System Basic statistical information, cow lists, average
Initiating a recording system is reasonably straight-weights, etc. should be just as accessible as the EBVs.
forward as long as a few basic guidelines are followed. It takes time to build up databases. However, par-
Ensure that you have permanent, unigque andicipating herds need information back to maintain
unambiguous identification on your animals. Theinterest in the program. Therefore, initial analysis of
identification should be simple and compatible with the data may simply give basic results back to partic-
computer recording (i.e. only use numerals andpants until there are enough data to do a more
alphabetic characters). A successful system is to ussophisticated analysis. Also, use the database to
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monitor the progress of the breeding program Selection indexes become more worthwhile where
towards the breeding objectives and continue tamany economically relevant production traits are

liaise with the breeders to discuss how they feelnalysed (e.g. fertility, calving, growth and carcass

about the program and its results for their animals. quality). In Australia, a software package has been
developed that evaluates selection indexes for user
specified production and market environments. The
package is calleBreedObject and is routinely used

to calculate indexes for the major breeds in Australia.

The data used for genetic improvement are also a Further details on BreedObject can be obtained off

valuable resource for genetic conservation purposeshe web site_http://www.breedobject.com.au/.
Whether it is to simply monitor pedigree relation-
ships and levels of inbreeding or is linked to more

Genetic Conservation and
Molecular Genetics

sophisticated results of molecular genetic DNA Access to I nformation
sequencing and distance mapping, the database is a o - )
valuable tool. Information is only useful if it is available to be

The value of the pedigree data significantly Used. Advances in technology delivery mechanisms
increases when integrated with phenotypic performhave enabled relatively cheap information delivery
ance details as molecular information can be quantiSystems.
fied against actual performance. In some cases, the ABRI supports a number of web-based animal/
phenotypic data can indicate the presence of a majgierformance enquiry systems for its clients. These are
gene that can focus the direction of molecularmaintained separately from the production databases

genetic research. for security reasons, but are updated on a weekly basis
o to provide quick and easy access to the breed Society
Selection indexes information system. Hence, breeders can use the

More sophisticated analyses of breeding objectiveSyStém to look at sale bulls, check EBVs, locate
can be done with selection index theory. Selectiofembers, sort animals on EBVs and indexes, etc.
indexes combine the economics of the production Examples of these systems can be found by going
environment with the genetic variation expressed byto the ABRI web page_(http://abri.une.edu)aand

the animals to rank animals on profitability for the following the links to International Livestock
specified production and market combinations. Register and then Beef Cattle.
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Beef Cattle and Buffalo Data System
Ek Vitoonpong! and Michael Rusk

THE Department of Livestock Development (DLD) BREEDPLAN is a program run on Alpha chip
has been raising beef cattle and buffalo for selectionvorkstations for storing and analysing the combined
and breeding improvement for more than 30 yearsinformation from the ‘Herd Magic’ on-farm PC
Growth performance testing of the cattle and buffalosystems.
has been carried out in two central testing stations:
cattle in Mahasarakam Livestock Breeding Station :
and buffalo in Lampayaklang Livestock Research Establishment of the Databases
and Breeding Centre. Step 1—Design of the recording system
The Animal Husbandry Division (AHD) is respon-
sible for recording and collection of all the data tha
has been reported by breeding centres and statio
throughout Thailand. The reports include:
1. number and sex of new born calves;
2. body weights and measurements recorded at:

tEvery station under the AHD collected all reports
r%'ther from old documents or researchers and a
meeting was set up to design animal tag structure
and farm code.

a. birth, Animal tag

b. weaning, Herd Magic tag format is composed of 8 characters,

c. at 1 year old, 5 numeric characters, followed by 3 alphabetic. The

d. and at 1.5 years old; 5 digits consist of 2 digits for Buddhist Era year and
3. breeding records; _ the other 3 digits for consecutive number (ID or
4. sales and prices received for animals; brand) of animal and the last 3 letters for farm code.
5. animal health records; For example: 43008TAK is the animal born in 2543
6. numbers of animal deaths. B.E (2000 A.D), number 8 from farm Tak. As Herd

All of these reports were filled in on paper forms Magic uses unique Animal Tags as the default sort
designated by the AHD. They have all been difficultfor all of its screens and reports, this type of Ident
and time-consuming to collect, edit and utilise for allows for the quick sorting of animals in Year of

either data analy;is or summarisat?on. They haveBirth order, Tattoo Order, and mostly in Date of
also needed significant space for their safe storage. Birth order.

In 1995, a database system was established under
the project ‘Genetic Improvement of Thai Beef Cattle BREEDPLAN format
and Buffalo’ sponsored by the Australian Centre for o o
International Agricultural Research (ACIAR) in ldentifications begin with farm code and followed by
collaboration with the Agricultural Business ResearchTattoo ID and year of birth, that is TAK 8/43 is the
Institute (ABRI) of the University of New England animal born in 2543 (2000), number 8, from farm
(UNE) and the DLD. Tak, the same animal as above. This type of ident
Two computer programs have been used: Herdllows us to be able sort and select upon a specific
Magic (Saltbush Agricultural Software) for storage of herd of origin when the animals are on the central
on-farm databases of animal breeding records, animalatabase.
performance details, and farm management data; and )
BREEDPLAN (based on software developed by theObservation codes
Animal Genetics and Breeding Unit (AGBU)).

Beef cattle Buffalo
1 Ani ; B | at birth B | at birth
Animal Husbandry Division, Department of Livestock W, | at weaning (200 days) W at weaning (240 days)

Development Thailand, Bangkok, Thailand
2 Agricultural Business Research Institute, University of
New England, Armidale 2351 NSW, Australia

W, | at 400 days W | at 600 days
W5 | at 600 days
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Step 2—Training staff and loading back data Step 6—Ultilisation of the EBVs

After training station staff in the use of Herd Magic, AHD sends the result of BREEDPLAN analyses
each of the station’s historic data was recorded in th¢EBVs) to the on-farm Herd Magic systems in the
program. The information that has been collectechreeding stations and centres using EBV download
falls into the categories of either Pedigree ordisks. The EBVs are then used for farm management
Performance details. purposes, especially in bull selection and breeding
1. Pedigree: Animal ID, sire and dam, sex, breedherd management. Herd Magic also has the added
birth date, breeder code, twin, by ET, and joining/advantage of being useful for on-farm management
mating details plus any other appearance detailslecisions. The data can be utilised for farm manage-
of the animal, e.g. colour and horn. ment with ease and convenience using reports avail-
2. Performance details include any observedable in the program:
measurements such as weight and body measure: Decision of culling of non-fertile dams;
ments (hip height, body length and heart girth) at2, Summary of animals on the farm inventory;
birth, weaning and yearling and scrotal size at3 selection of weaners and animals at 400 days;
yearling. There are other facilities to record other, Report of average daily weight gain (ADG).
performance details as required for research pjq e 1 outlines the flow of information available
purposes. through the integrated recording system. As well as
having electronic recording at each of the 22
research and breeding centres, these centres also
contribute to, and have access to, the results of the
Rational genetic evaluation campaign. Herd manage-
ment at the centres has improved as well as giving
searchers access to the information and allowing
em to contribute to the information in the database.

Step 3—Data corrections

After recording all up-to-date data, the breeding
centres and stations send a backup of Herd Magic t
the AHD every month. The AHD checks the data for
any problems and data inconsistencies and inform
the stations or centres to make corrections and se

it back to the AHD the following month. At the start

of the project, the AHD checked every detail of each
database, but, at present, as the AHD has corrected
all the previous data, they are now placing emphasise

on new records of animals and new measurement/ .
performance data. This change was made as statidhs Was expected, the addition of such a large amount

Obstacles and Challenges in
Pedigree Recording

staff gained greater confidence and experience in the! historic paper-recorded data was not without diffi-
use of the program, and also as the focus of the ADI§ulty. Several problematic areas included:

staff changed to include the adding of the data to thé
central Alpha database.

Step 4—Central database establishment

Data are extracted from Herd Magic by the AHD
staff in Bangkok and is then loaded into one of the
three databases in the Alpha workstation computer.
3. Buffalo;

4. Cattle of exotic breeds (mainly Brahman);

5. Thai indigenous cattle.

This has created a central database for all DLD-
owned cattle and buffalo. As animals are transferred
from one research or breeding station, it allows the
lifetime recording of production and performance. It
also allows ADH staff to monitor performance of ®
animals across all their stations as well as to monitor
inventory and production statistics.

Step 5—Calculation of the EBVs
About every 6 months, GROUP BREEDPLAN data

Imported animals with overseas brands and farm
codes that did not fit the preferred DLD computer
ident coding system. Most imported animals were
recorded on the paper data with a hand-drawn
brand and a brand number. This hand-drawn
brand had to be converted into a computer ident,
three characters in length eg471 would be UFK
471. These brand idents had to be converted many
times as the animal was recorded with progeny
each year, or appeared in the mating records.
Different people sometimes converted the brands
in different ways, or the paper records were not
clear or consistent, leading to the creation of more
than one animal ident for the one actual animal.

In the past, some DLD stations recorded animals
of a different colour, sex, or breed with the same
tattoo or brand numbers. This was acceptable for
on-farm use with paper records, but led to con-
fusion when the records were added to a computer
in a combined database or used by other stations

analyses are performed across the central databaseas two different animals were given the same

system to produce EBVs (estimated breeding values),

computer ident.

genetic trends and phenotypic trends for each of the Some farms from both overseas and in Thailand

three databases.
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Figure 1. Flow of information under the Project.

Therefore, some brands had to be truncated to fit The DLD database represents a significant propor-
into the DLD preferred restriction of eight charac- tion of nucleus breeding operations in Thailand;
ters for ident length. Therefore, JDH 1124 had tohowever, the addition of data from larger private
be changed to either UJD 112 or UJD 124, eithefarms is also a way of increasing the size of nucleus
of which may have also been imported as well. breeding operations without significant cost to the
DLD. The DLD will operate the database for the
Obstacles and Challenges in Thai Brahman Breeders Association which is in
Performance Records effect a subset of the existing system.

Some historic records were found to be incorrect, from )

either a transcription error or data were missing or Conclusion

repeated for another measurement. Sometimesl,

recording dates were recorded as DD/MM/YY and .

other times as MM/DD/YY, also leading to confusion. ?nramlésnide Teocrgrdtgagnzgvzgr?qrs gLf?;?oedgge?rga&Zr-
Other data were missing as the paper records ha d Native Cattle. On-farm databasés have been

been lost or destroyed over the years. This high- : .
: . . uccessfully created to the benefit of station manage-
lighted the importance of adding these records to ent and research.

computer system in an efficient, timely and unam- . .
bigugus maynner where they could beysafely stored Estimated Breeding Values have been used for the
for future use Selection of animals to go into an elite-breeding herd

for cattle and swamp buffalo.
A The flow of information between the DLD and the
New and Future Activities breeding stations has now been changed into a feed-
Recently, the AHD has initiated the recording of Thaiback mechanism, rather than compulsory reporting.
indigenous cattle data in the villages. This new moveThe national genetic evaluation incorporates research,
is designed to record base level performance with thgovernment and private recording and is a valuable
view to using selected village cattle in effect as mul-resource for further genetic improvement and
tiplier herds and demonstration ‘best practice’ farmsresearch projects.

he project has successfully captured, stored and

116

Development Strategies for Genetic Evaluation for Beef Production in Developing Countries
edited by Jack Allen and Ancharlie Na-Chiangmai
ACIAR Proceedings 108
(printed version published in 2002)



Buffalo Development in Thailand

Jintana Indramangalal

Abstract

Most buffalo in Thailand are classified as swamp buffalo, traditionally raised by small farm
holders for multi-purpose roles complementary to crop production. Buffalo farming essentially has
three functions: farm integration; insurance, capital formation and income; and food production.
These three functions impact on the sustainability of small farmholders. Environmental factors
determine the status of buffalo production in farming systems and influence the type of farming
carried out. It is evident that human influence and socioeconomic factors related to the location of
the production also have a decisive impact on the goals of livestock production. Population growth,
local economic development and increasing urbanisation have created a demand for buffalo
products. As a result, the number of buffalo in Thailand is sharply decreasing. This paper discusses
the buffalo development system in Thailand, with particular reference to sustainable buffalo
production systems.

Population and Distribution techniques from region to region and even from farm

. . to farm. These variations in husbandry and manage-
ACCORDING to FAO statistics (1996), Thailand had y d

he fourth | buffal lati ft di ment are a result of the natural conditions of the
the fourth largest buffalo population after India, 5ra;ing area, the crop production system, and the

China and Pakistan. Although the woorld buffalo itestyle and economic framework of the farmers.
numbers are increasing at about 1.3% annuallyy,jedge about assessing the suitability of animal
Thailand, has had a sharp decline in numbergpqcies in different environments has been passed
(Table 1). own through generations of farmers. In the Central
From 1994 to 2000, numbers decreased from 4.2oqion where the land is generally flat with good soil

million to 1.7 million head which equates to an ¢qpijit ; ; ; ;
- y, there is a higher population density and a
annual percentage change of —13.8%. The dIStI’Ibuhigh level of mechanisation in the irrigated paddy

tion of buffalo is predominantly in the Northeastern fia|4s. Even so, the number of buffalo is quite large.

part of Thailand which accounts for about 83% of g pyifalo do not graze on specific pastures, nor are
the total, particularly in the south of Northeastern,

namely, Ubonratchathani, Surin, Burirum, Roi-et and
Yasothon provinces (Table 2). There were 517,941
families farming buffalo and 88% of them were Table 1. Number of buffalo in Thailand by year

living in the Northeast (DLD, 2000). (1994-2000).
Production System Year Total Annual change
Most of Thailand’s buffalo production could be +head %
referred to as backyard, subsistence production oo, 4224791 579,355 121
involving smallholders in remote areas. There is &gg5 3710061 _514.730 _12.2
great variety in forms of husbandry and managemenjgog 2719.674 —990.387 267
1997 2,293,938 —425,736 -15.7
1998 1,951,068 —342,870 -14.9
1999 1,799,606 —151,462 —7.8
1Senior Animal Scientist, Animal Husbandry Division, 2000 1,702,223 -97,383 -5.4
Department of Livestock Development, Phayathai Road, Total change _13.8

Bangkok 10400
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Table 2. Buffalo and householder distribution by region in 2000.

Region Number Total head Number of Head per

householders householder
Female/male ratio Male Female

Total 2.55 479,220 1,223,003 1,702,223 517,941 3.29

Central 2.52 28,100 70,868 98,968 13,893 7.12

Northeast 2.57 393,797 1,012,645 1,406,442 457,590 3.07

North 2.25 46,280 103,976 151,829 36,554 4.16

South 4.88 11,043 53,941 44,984 9904 4.54

they fed supplements; rather, a more traditionalFood security

‘cut and carry’ or tethered grazing system is used, . . S
Buffalo production is for generating income and F00d security can be defined by a combination of
building savings. Animals are sold when the family P@lance between availability and need, avoidance of
needs cash. temporary food shortage and nutritional deficiencies
The Northeast region of Thailand has the mostaNd adequate food quality. Buffalo are living manu-
buffalo. This region is generally characterised byf@cturers who transform non-edible human food
poorer soils, less rainfall and only small amounts of(SUCh as crop residue, rice straw, and weeds) into

irrigation for rice growing. A Department of Live- Nigh protein food for human consumption. Thus,

stock Development (DLD) survey of stockholders in iNcreased buffalo production may add to food secu-

the Surin area revealed that the average farmer Wi{%’vén csiiergﬁtrarlju\:l\éae}g‘ It:(;rsrﬂ)c/)’rén?gg dp(\?v?trhfa}(r)r\?v‘zrrs é’;’)”slt_

of low income, living off a farm with rain—fed rice - - : _
production and owning 3 buffalo. The farmers secondly, increased domestic production will reduce
imports and save foreign currency.

priority for keeping buffalo were draught power,
manure as fertiliser for the rice fields and as a ) ) )
savings bank against hard times. Hence, meat prdfsurance, capital formation and income

duction per se was not the primary focus of theseryiq fnction is most relevant to securing the socio-
farmers. From the farmers perspective, sustainablg.,nomic status of the farmers. It can serve as a
systems are those_that have' §upported_the|r farT“I'el%ng-term capital reserve by using local natural
over many generations. Traditional farming practiceS g rce as long as fodder resources are freely acces-
are used extensively and generally include daytimeg e ot o charge. However, variable annual rainfall,
grazing (edge Qf fields, roadsides marginal lan.d'especially in rain-fed areas, reduces income stability
communal grazing areas, etc.) supplemented witho oronning. Rearing buffalo as a means of a
rice straw in night corrals. Note that animals are.qaings hank' gives some financial security for
usually supt_erwsed while grazing (for confln_e_mentthe household. In addition, sales of progeny or
; . Yunproductive buffalo and their dung provide direct
been the role of children. However, this now con-;ch income to the farmers. Therefore, buffalo rep-
flicts with parents desn_re to sel_'ld their children 10 csent buffer assets (with some security against
school and improve their education. inflation) which can be realised at any time, adding
further stability to the self-sufficiency crop-livestock

Contribution and Utilisation system.

While, buffalo production is now of less economic g5y, integration
importance in terms of per capita GDP and economic
development prospects, its economic importance té-arm mechanisation is suitable in some locations and
individual smallholders is generally underestimatedsocio-economic frameworks. However, for the small-
especially by their multi-purpose contributions holder, especially in the Northeast region, buffalo are
which ensure food security for the growing popula-still used as draught power for preparing paddy
tion and to increase income of the poor in these subfields. The integration of cropping and livestock pro-
sistence farming systems. duction makes efficient use of farm waste and crop
The roles of buffalo in contributing to human by-products such as rice straw and weeds, and
needs were discussed by Sansoucy et al. (1993gnables a transfer of such nutrients to cultivated soils
Peters (1999) and Chantalakhana (2001) and can hesing manure. Manure not only provides a direct
grouped into 4 functions: supply of fertiliser but also improves soil structure

118

Development Strategies for Genetic Evaluation for Beef Production in Developing Countries
edited by Jack Allen and Ancharlie Na-Chiangmai
ACIAR Proceedings 108
(printed version published in 2002)



and pH value of the soil especially in areas which use Large gut capacities and a greater degree of fer-
higher quantities of chemical fertiliser, as in today’s mentation in the rumentesulting in slow passage of

rice paddy fields. foods from the rumen and therefore higher produc-
tion of microbial protein.
Recreation Rumen bacteria-Poondusit (2001) reported that

. . . . the numbers of rumen bacteria and fungal zoospores
Thebuffalo is also considered a friend of the family ;, huffalo were significantly higher than in dairy and

who is a loveable family member and has ma”y#)eef cattle, while protozoa was significantly less. In
legends about them. Moreover, buffalo are part ofyqgition, the values for ammonium nitrogen in buf-
many festivals, e.g. ‘buffalo racing festival’ at Chon- 515 \ere higher as a consequence of higher produc-
buri Province and ‘fighting bull’ at Samui Island and tion of microbial protein. This means a higher

agrotourism as ‘Ban Kwai Thai' at Chaing Mai. efficiency to use high cellulose forage, such as crop
International tourists also expect to see buffalo atggigue.

work in Thailand.

The four functions mentioned here are comple-Superior ability to handle stressful environments

mentary to each other so that all aspects of sustaina- )
bility are accounted for; consequently, buffalo Some exotic cattle have less tolerance to heat and

should be available for utilisation by future genera-nNumidity and so eat less, whereas buffalo in the same
tions. field maintain their appetite as long as some shading
is provided.

Breeding Buffalo for Subsistence Ponded forage

Farming Systems Buffalo are able to eat underwater forage, such as in

One of the important considerations in developing® floodedarea or in the pond.
livestock enterprises is obtaining as high a level of

efficiency as possible from the animals used. In addiYVorking capacity

tion, scientists point out inappropriate comparisonsthe buffalo is a sturdy draught animal. Its body
of buffalo productivity with exotic cattle breeds from structure, especially the distribution of body weight
developed countries, e.g. low growth rate, late matupver the feet and legs, is an important advantage. Its
rity and long calving interval, but studies have indi- |arge boxy hooves allow it to move in the soft mud
cated that their productivity is remarkable high, of rice fields, Moreover, the buffalo has very flexible
when compared with exotic breeds under the sam@astern and fetlock joints in the lower legs so that it
harsh conditions. Buffalo infertility has been noted can bend back its hooves and step over obstacles
as a major concern. However, it is usually caused bynore easily than cattle. Buffalo have a high capacity
mismanagement, e.g. lack of bulls or neglect by thgor hard work in marshy and flood-prone environ-
farmer to give productive females a chance to matements where small tractors cannot work as well. In
Moreover, feeding strategies and behavior is importhe Northeast region, buffalo are worked about
tant in assessing the suitability of animal species t® hours a day. Hence, for small pieces of land of
different environments due to differences in morpho-apout 3 ha, they may take 10-20 days to plough,
logical and physiological characteristics associatetharrow and grade the rice paddy field.

with diet selection and the rate of passage of fodder

through the digestive system. L ean meat

Buffalo have leaner meat, 3-5% less fat and less
intramuscular fat than cattle (Ligda 2001). Due to
McDowell (1993) and Ligda (2001) have reportedtheir lower fat, buffalo meat is preferable to beef
that buffalo digest feed more efficiently than cattle, for meatball manufacture and traditional Thai style
particularly when feed is of poor quality and high recipes.

in cellulose. No single reason alone explains the

buffalo’ success in using poor quality forages; rather, . . .
it is a combination of reasons that include: Current Situation, Constraintsand Problems

Higher dry matter intake-Buffalo have wide Since buffalo are not just a farm animal or meat
muzzles for rapid intake of feed combined with lessproducer, breed development has emphasised their
selective grazing even on short native grassessuitability for subsistence production systems of
Buffalo generally have a wider range of grazingsmallholders who raise only a small number of ani-
preferences. mals. Generally, this has not taken into consideration

The most efficient use of low quality roughage
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the demand of meat for human consumption and itgattle. However, butchers tend to prefer buffalo as

consequence on animal type. buffalo meat and beef sell at the same meat price in
In Thailand, there is a sharp decrease in thdhe market.

number of buffalo and possible genetic erosion due

to heavy slaughtering and exploitation. There wereTl he supply

also various lessons to be learned from Governme
mallholders generally do not treat buffalo produc-

ion as a farm enterprise like the developed world

has been toward introducing new technology forWhere they are part of an integrated farming system.
development to rapidly improve socioeconomicg)?rﬂ\éﬁmonal Thai production systems tend fto

levels and attitudes of farmers to technology. Com- . . .
Low productivity—especially a low calving rate of

bined with the Green Revolution, agricultural pat- .
terns have dramatically changed and significantly2P0out 30% because the owners do not realise that

contributed to an increased productivity through the!"¢'€asing the frequency of calving would have the
transfer of high yielding plant varieties and livestock [2r9est effect on income. The reasons for the low
breeds to the farmers. Hence, buffalo become %alvm_g rate include lack of a bull because most of
symbol of obsolete farming methods. e big males are sold before sexual maturity, or
even if they have a loan bull, the productive females
are unable to have access to the bull because they are
in separate grazing areas.
Government pOIiCieS have affected the utilisation of Lack of breeding improvement progr&m\/hich
buffalo and forced their sale by the farmers, e.g.  Chantalakhana (1994) pointed out was due to both a
* Less consideration of buffalo compared to cattlejack of interest among farmers as well as among
in the livestock development plan. There wereextension personnel within the loan bull project.
no clear extension programs and less research porced sale of buffale-due to socioeconomic
support for buffalo production; hence, production change, reduced areas of land for grazing, use of
systems are backward within Thai agricultural mechanisation, off-farm job opportunities and sea-

policies, which have changed focus from subsistenc
farming systems to industrialised systems. The focu

Institutional problem

development. o _ sonal migration to work (Sukharomana 1991)
* The promotion of mechanisation using two-wheel  gq it has now been generally agreed that people
tractors through subsidies and wanting to study and develop buffalo production

« credits to farmers over the past two decades. Thi%ystems, should identify and diagnose farmers’
has promoted mechanisation at the expense of th§eeds. Problems at the village level need to be
farmer production. defined and should cover the land, the farmer, the

* The benefits of stock raising are not easily seen bynimal and the crops in sufficient depth to define
the farmers and planners in the short term. - constraints in the farming system. However, once the

* Laws and regulations are ineffective to restrict theproblems and constraints are identified, it is another
slaughtering of productive females. thing to train the people concerned to overcome such

complicated problems.
Demand

The demand for buffalo meat is growing fast due to Swamp Buffalo Development in the Past
population growth, urbanisation and rising income.

The FAO predicts that the demand for red meat (bottBuffalo development in Thailand has been under
from cattle and buffalo) will rise from the estimated consideration since 1975. The Department of Live-
6—7.4 kg/hly in 2000 to 10.1-14.8 kg/hly by 2001.stock Development (DLD), Kasetsart University,
However, Thailand can currently produce Khon Kaen University and the Rockefeller Founda-
5.3-6.3 kg/hly. These predictions are in line withtion signed a memorandum of agreement to conduct
Thailand’s current decreasing numbers of buffalo. a joint research program for improvement of a
Non-sustainable exploitation and consumerswamp buffalo called ‘The National Buffalo
demand for red meat has meant that there is heaygesearch and Development Centre Project’. It aims
harvesting of both young male and female buffaloat organising resources already existing in the DLD
(even productive females), which has meant thaand to have a breeding centre for establishing a
there are not enough productive females to sustaiswamp buffalo nucleus herd at the National Buffalo
future demand. Breeding Centre (NBBC) at the Surin Livestock
Price distortion of cattle over buffalo occurs. Breeding Station.
Buffalo contribute more red meat than cattle to the There have been various activities in relation to
Thai market, but their liveweight price is lower than buffalo development which have been carried out at
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a national and international level (Chantalakhanarest were used in farmers’ herds. The females that
1994). These include research, education and traininggassed the test were used for replacement at the
a seminar and a workshop for information exchangeNBBC.
establishment of an information centre called the
International Buffalo Information Centre (IBIC) .. .
under IDRC support and the formation of an Asian Promising Project for Buffalo Development
Buffalo Association (ABA). Buffalo development has been neglected for a long
In addition, there were routine extension programsperiod, until the sudden downfall of our tiger
at farm level, such as the loan bull program, Aleconomy in 1996, when Thailand was faced with a
service, buffalo health service, buffalo bank andfinancial crisis. One way to cope with these eco-
buffalo contest and fair. Until the late 1980s, externalnomic problems is to save foreign currency and pro-
agricultural assistance by various agencies decreasefiote a self-sufficient economy. Hence, buffalo
markedly while government policies regarding largeproduction gave a good opportunity for this by using
ruminants were revised, particularly in relation to puffalo for preparing land and using manure instead
cattle enterprises (both beef and dairy). However, thef chemical fertiliser. This change in attitude has
buffalo sector has been largely neglected. meant reduced expenditure of the farmer to pay for
hiring small tractors and buying fertiliser, both of
Breeding |mprovement: the Performance which we need to import. Moreover, using buffalo
Testing Program for draught animal power may bring back consider-
able cultural and social links within the community.
Breeding improvement has been established since Nowadays, the concept of organic farming has
1979, through the ‘performance testing program.’grown in importance and become fashionable.
A closed nucleus breeding herd was kept at SurirBuffalo as draught animal power and for manure is
Livestock Breeding Station and a central testingappropriate for this way of thinking. Farmers some-
station was located at Lamphayaklang Breedingime express their wish to make use of these already
Station. The breeding objective established sincenore environmentally friendly production methods
1981 was to increase the growth rate and then tend convert to organic agriculture. Organic rice
increase the mature size of buffalo. The breedindarming methods demonstrated at sites such as in
herd bulls and cows have been selected through thi€alasin and Surin Province can result in a higher
performance-testing program with an associated ainprice to the farmer, by using appropriate product
of improving management, nutrition and health pro-labeling and selling to niche markets.
grams. This centre has the capacity to run 300 The new development policy of the government is
breeding cows per year. The performance-testinglirected towards participation and the King encour-
program has a 1l-year testing period for each lotages this. Emphasis towards a new theory and self-
There are 3 lots a year of weaned calves to beufficienct economy incorporating natural resource
selected for this testing and each lot consists ofonservation and the change in the paradigm for
60-70 weaned calves. The candidate animals werexcessive range management has led to a rethinking
selected by ranking their 240 days weaning weighin the design and implementation of development
with good general appearance. At the end of the testooperation. Important instruments to this end are
period, the animals were ranked for average dailyeforms of the institutional framework, support, joint
gain (ADG) during test, 2-year adjusted weight, management of resource use, patrticipation by all
wither height and general appearance. The highestakeholders, resource use, decentralisation of
ranked animals were selected and an independembanagement decisions and use of appropriate
culling level was also based on ADG where thetechnologies.
selected male and female should be above 400 and Following the new concept, a farmers’ participa-
350 gm/head/day respectively. tory system is practiced by the DLD projects con-
The testing procedures have been planned so thaerning buffalo production. To date, this approach
they are applicable to smallholders by having similarhas seen the transition from traditional top-down
feeding regimes. The pastures were provided at 1 acqgrojects (based on the provision of experts) to
per head and each lot of candidate animals were mampeople’s participation in programs with decentralisa-
aged in the same pasture and management conditiotion of management decisions to the local commu-
The concentrated feed supplied to animals was at theity. Therefore, buffalo projects now come from the
rate of 1% of body weight each day. The concentratetheeds of the grass roots community with Rapid Rural
feed had 12% protein and 75% TDN. The top bullsAppraisal methods at the site of the project itself.
were assigned for collecting semen (distributed to the Buffalo are deserving of conservation and sustain-
whole country) and for replacement at the NBBC; theable utilisation. Various outstanding projects have
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developed with this mind. Unfortunately, achieving relationship between body size and production effi-
results in such a complexity of problems in animalciency in particular environments, especially
enterprises and rural development is slow. Nowadaysegarding nutrition where feed quality is poor and
buffalo production emphasises not only the socio-sometime seasonal is important. The disadvantage of
economic and cultural aspects, but also accounts fdarger animals requiring higher maintenance may
the high price of buffalo offered to the farmer. Hence,indicate that intermediate body size will produce the
buffalo production includes non-draught aspects withgreatest return. Hence, the farmers have their indige-

more emphasis on profitable sale. nous knowledge to select moderate body size of
females who can produce a calf every year, while
Breeding improvement: an Open Nucleus selecting big bulls for draught purposes.

Breeding Scheme BREEDPLAN is a genetic evaluation system

Breeding improvement is long term and needs td?@sed on BLUP techniques using animal mixed
look at a 20—-25 year period. So, the design for thénodel analysis that allows both fixed and random
right breeding program is critical. It is likely that €ffects to be fitted at the same time in the model and
draught animal power will become less important,€stimated  simultaneously in the same analysis.
but buffalo for meat consumption might be more BREEDPLAN was introduced in 1995 (under
important for the next generation. From lessonsACIAR support) to predict genetic merit of the
learned, closed nucleus breeding schemes do not préuffalo (call ‘Estimated Breeding Values’ or EBVs)
vide enough buffalo bulls to meet the demand of the2nd are expressed as the difference between an indi-
industry due to limitation of resources and financial Vidual animal genetics and the genetic base to which
support. Therefore, an open nucleus breeding schen{fe animal is compared. With these technologies,
has been established since 2000 with three tier§1€asurements in the nucleus herd need to include

including: pedigree and performance information.

« the first tier of the pyramid is the ‘nucleus herd’ in  Demonstration villages for buffalo conservation
the station farm; and development have been established in the North-

« the second tier is the ‘multiplier herds in the east region since 1999. There are 19 pilot villages in
model buffalo breeding village’; the 19 provinces of the Northeast. There is no blue

- the third tier is the ‘village herds’ around the Print for development of the production system.
whole country. Rather, each site develops its own, based on the local

environment, natural resource, socioeconomic and

the multiplier herd and then to the village herds bycultural practices, and the traditional farming system

selected bulls and culling females. Upward selectiorP! the site. The guidelines for these villages are:

of females from multiplier herds to the nucleus iss group the stakeholders together and create a

allowed. Assortive mating with proven bulls in the  strong civil society with the concept of farmer

nucleus herd is practiced. participation; encourage this by holding regular
There are three key decision areas to be consid- meetings to elect their own leaders;

ered to make the ONBS beneficial: breeding objec closer links among researchers, extension workers
tives, genetic evaluation and breeding program ang farmers to analyse and diagnose the results

design. Buffalo production has traditionally been a together and discuss the potential of development
subsistence farming system on a smallholder basis. gng allow decision making to come from the

However, breeding objectives are most commonly  community;
defined in terms of profit or economic efficiency
with no explicit consideration of sustainability and
have usually been practiced by livestock production
systems in developed countries. However, a breeding
objective for sustainability will involve strategic
decisions to optimise selection of adaptive and pro-
ductivity traits. Adaptive traits include fertility in the
production environment, survival, which is influ-
enced by disease and parasite tolerance, and efficient . h e .
use of locally available feeds. As buffalo usually suit constraints that suit to the traditional practice of
these environments, selection has traditionally been the farmers in the village;

done only for production traits (such as growth rate)» advise farmers of other extension work to give
in the particular environment and to allow natural incentive to the farmer to utilise buffalo to help
selection to look after adaptation. However, the alleviate poverty;

The genetics flow from the nucleus herd through

» define the efficiency of buffalo production in

terms of high output per productive female.
Increasing numbers of live calves per female
through reducing calving interval will mean the
largest income effect; the main challenge to the
extension worker who adopts this technology will
be to consult with the farmer on how to increase
the exposure of the cow to the bull within the
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¢ increase knowledge transfer by using techniquesise in the paddy field. If so, the farmers will seek to
that farmers at the village level will relate to, e.g.improve their productivity, e.g. by reducing calving
demonstration site peer discussion. interval, maintaining adaptation and increasing the
Role model villages can be established in anymature weight of sale animals.

reasonably-sized village that has the support of the A research and development program should be

majority of the community in the village. From the created for farming system research relating to

results to date, the number of buffalo in the 19 dembuffalo production. This needs to be a multi-

onstration villages has increased 22% and numberdiscipline research program to identify, diagnose and

of participating householders has also increased 22%esign programs which make the greatest impact on

in the first year. farmers’ net income, while maintaining and utilising
A ‘Cattle and Buffalo Bank Project’ has been natural resources. This needs to be supported by an

established under the initiative of King Bhumipol extension program conducted in a suitable manner to

since 1979. The aim of this project is to donateimplement the strategies at the village level.

buffalo to the poor who do not have animals for Government reforms are needed that discourage

draught power and as a consequence increase tltaughter of the female herd and reduce the price

number of progeny from these animals and pass theniifferential of live buffalo and cattle.

on the other people. The fund was established from The biotechnology approach with EBVs calcu-

donations and administered under DLD managementated might be useful for increasing the rate of
There is a need for organised extension togenetic progress.

persuade people of the value of buffalo and the need

to conserve them for sustainable utilisation on the
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The Thai Indigenous Cattle Breeding | mprovement Project

Wutipong I ntaratham?

Abstract

A project has been established by the Department of Livestock Development of the Government
of Thailand to improve the genetic quality of indigenous c&8keindicus. In essence, it follows
the Thai BREEDPLAN program introduced from Australia. It is a three-tier program designed to
take advantage of and enhance natural characteristics such as high fertility, resistance to diseases
that affect exotic breeds, and the ability to thrive in stressful environments. The project is planned
for an 8-year period.

THAI INDIGENOUS cattle, classified a8os indicus, launched an indigenous beef genetic improvement
have been associated with Thai people for an indefiproject, under the responsibility of the Animal
nite period of time (Chantalakana et al. 1971). TheyHusbandry Division (AHD). Since 1992, the project
have played an important role within agro-culture ashas purchased cattle from farmers for breeding
a part of a crop-livestock integrated system. In theémprovement, as shown in Table 1.

past, they were important to the quality of life in

rural communities in terms of food, bank savings,Table 1. Numbers of indigenous cattle for breeding

draught power and agricultural uses. improvement in DLD stations/centres.

Thai indigenous cattle are small and have a low
growth rate because they have been selected overear Sire Dam Station/centre Region
generations for survival under stressful environ- -
ments. The result of their adaptation to those con-iggé 18 188 Hb(lznrachgtam gorthheast
ditions is that they have high fertility and a high 1952 5 100 Pa omsithamarat  Sout

P - . yoa North
ability to use low quality roughage. They are raised 009 g 200 Payoa North
by grazing on community land and feeding of agri- 4 100 Chaiyapoom Northeast
cultural by-products. Therefore, their production cost 4 100 Nongkwang Central
per area is lower when compared to that of exotic 8 200 Krabi South
breeds that need quality grass (Anon. 1997). 8 200 Thepa South

In the past, this prominent characteristic was over-tqo  go 1300
shadowed by the large size of imported exotic breeds
In consequence, the indigenous cattle were neglected. . . . .

Genetic researchers from various organisations, Cattle are categorised in four lines by area, i.e.
such as the Society for Advancement of BreedingNortheast, North (Kow Lumpoon), South and
Research in Asia and Oceania (SABRAO) and theCentral (Klang). There is no genetic information on
United Nations Environment Program (UNEP), Whether each line is different. The breeding objec-
recognised these characteristics and the importandées of the lines focus on raising cattle suitable for
of conserving them for sustainable use in the future.subsistence smallholder conditions, such as fertility,

The Department of Livestock Development meat and growth, adaptation and increase of the
(DLD) has been assigned the duty of research anfgmily income of the farmers. The 1999 statistics of
experiments in this field in the agricultural develop- the DLD (L.E.D. 1999) revealed that the total popu-
ment plan of the country. DLD have therefore lation of beef cattle in Thailand was 4,635,741. This
consisted of 2,981,381 head of indigenous cattle dis-
1Animal Scientist, Animal Husbandry Division, Depart- tributed throughout Thailand and 33,258 head of
ment of Livestock development, Bangkok Kow Lumpoon cattle, a separate breed indigenous to
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the northern part of Thailand. Animals that showthem to multiplier units. The selection criterion is the

improvement in the stations and centres of the DLDEstimated Breeding Value (EBV).

will be distributed to farmers to use in the improve-  Sire replacement: select only from nucleus herds.

ment of their cattle. Dam replacement: mostly from nucleus herds and
select the best from the multipliers.

Breeding Objectives

The project objectives are:

1. To study the economic traits of the lines in order
to develop them for sustainable use. The study
will focus on fertility, growth and adaptability in
stressful environments.

2. To distribute cattle to farmers for conservation in

Nucleus

terms of genetic diversity. Multiplier
Selection traits : :
The traits for selection to achieve the breeding objec- _
tives are measurements according to the BREED- Production

PLAN genetic evaluation system (Graser et al. 1987)
as shown in Table 2.

Figure 1. Breeding structure of indigenous beef cattle.
Table 2. Selection traits of indigenous beef cattle.

Tier 2: Multiplier

Breeding Selection traits Herds o )

objective The multipliers are herds managed by progressive
farmers. DLD selected a farmer group from a village

Fertility ~ Scrotum circumference, calving Nucleus, near Tambon's (sub-district) technology transfer

interval, days to calving multiplier

Meat and Weight and body measurement atucleus,
growth 200, 400 and 600 day, carcass multiplier
percentage (ultrasound)

Adaptation Rectal temperature, faecal egg Nucleus

centre to set up an ‘Indigenous Cattle Conservation
Village’ under the auspices of DLD. According to the

breeding plan, the total number of farmers are 2886
in 115 villages. Each village has an average of 125
cows (one village/25 farmers, each farmer has three

count, tick count of their own cows, DLD sells or lends two cows).

The total number of cows at the end of the project is
expected to be 14,430, as shown in Table 3.

Breeding Structure

The breeding structure is open nucleus, with replace] 20!€ 3. Projected cattle population within eight years of
ment stocks for the nucleus population selected fronje Project.
both the nucleus and the multiplier population. This

. Year Vilage Farmer  DLD sell Farmer Total
leads to a two-way flqw of genes. The structure is accum%lateaccumulatei dam
divided into three tiers: nucleus, multiplier and pro- Sire  Dam
duction herds respectively. Thus, animals are allowed
to move in all directions between the nucleus and001 5 125 25 250 375 625
multiplier (or commercial) herds. Most often, it will 2002 10 250 50 500 750 1250
be females that are moved between the tiers. Th@003 17 425 85 850 1275 2125
breeding structure and action plan of open nucleug®04 26 650 130 1300 1950 3250
breeding are shown in Figures 1 and 2. 005 39 975 1951950 2925 4875
2006 57 1425 285 2850 4275 7125

. 2007 82 2050 410 4100 6150 10,250

Tier 1: Nucleus herd 2008 115 2875 575 5750 8625 14,375

The nucleus herd is genetically elite across DLD’s
stations/centres throughout the country. The herds The primary function of the multiplier is to
comprise 52 sires and 1300 dams. The primary funcexpand the genetic material of the elite nucleus into
tion of the nucleus herd is to produce elite animalggreater numbers of animals to pass on to the produc-
according to the breeding objective and to distributetion herds. Thus, the multiplier is a replicate of the
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Culling: Sire 1/3 g Nucleus herd: station/centre

Dams 20% of nucleus Sire 52 head (PLT 3 years)

Dam 1300 head (PLT 6 years)

Produce 1080 head (male 540, female 540 head)
Calving rate 80%, mortality rate 3%

Multiplier herd: (conservation group)

llina: Sire 1/ Sire 575 head (PLT 3 years)
- Culling: OS|re 3 |<g—] Dam 14,375 head (PLT 8 years) -—
Dams 20% of multiplier Produce 11,156 head (male 5578, female 5578 head)

Calving rate 80%, mortality rate 3%

EBV Process
Male 540 + 5578 = 6118 head
Female 540 + 5578 = 6118 head

'

Select animal by ranking of EBV

¢ ¢

Replacement in nucelus Replacement in multiplier
Male 18 head (1/3 of Nucleus sire) Male 192 head (1/3 of multiplier) —
Female 260 head (20% of Nucleus dams) Female 2886 head (20% of multiplier)

y

The rest from selection
Male 5929 head
Female 2993 head

¢

> Production herd (smallholder throughout the country)
Sire 30,000 head and dam 750,000 head

Figure 2. Action plan of Open Nucleus Breeding Scheme of Thai indigenous beef cattle (2001-2008).

original nucleus which develops into two tiers: one Male calves: high EBVs in desired traits. The
tier being the true nucleus while the other tierDLD certifies the cattle in the database for breeding
involves satellites of the nucleus. purposes and marketing information. The cattle
Sire: select only from the nucleus herds. records can be transferred to the new owner in case
Dam: mostly, these are the farmers’ cows. Someghey are for sale.
cows may be selected from the nucleus herds. When Female calves: high EBVs in desired traits. The
the cows produce their offspring, pedigree and proDLD buys back the superior animals for use as
duction data are collected. The data are analysed faeplacement heifers in the nucleus herd to produce
EBVs under the BREEDPLAN program. elite sires and dams.
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Tier 3: Production herd

farmers throughout the country. They normally lack
good sires. Sires from the multiplier will be sent to
these herds for genetic improvement by way of

support from the government through the Tambon™

administration organisation. Alternatively, sires can
be bought from their own group.

In this breeding structure, there is evidence that

2.
The production herds are those raised by smallholder

Temporary Officers: The responsibility of these

officers is to record data such as performance and
pedigree, to cooperate with the village volunteer,

and to provide evaluation and supervision to the
village farmers.

Use real time ultrasonic devices for carcass
measurement.
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Input Required

The project will cover a period of 8 years (2001—
2008). To achieve the breeding objective, the
following input will be required:

1. All animals in the multiplier herds to be identified
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and include the different village codes for the
DLD database for further genetic evaluation.
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Beef Cattle Development in Thailand

Yodchai Tongthainan?

Abstract

Livestock production is an integral part of Thai agriculture. In 1999, there were 4,635,741 head
of beef cattle with 706,187 owners. The lowest number was 4,567,950 head in 1998 due to
widespread flooding. Since then, farmers have gradually increased beef cattle production because
the price has been increasing due to the shortage of supply. From 1999 until the present, the
numbers of beef cattle have been gradually increasing. The major breed of beef cattle is still the
indigenous breed which comprised approximately 65% percent of total beef cattle in 1999. Other
breeds were purebred and crossbred which were 1% and 33% respectively. Economic traits are
measured in nucleus herds. These data are recorded to personal computer using the Herd Magic
program under the BREEDPLAN project, which is a bilateral project between the Australian
Centre for International Agricultural Research (ACIAR) and the Thailand Department of Livestock
Development (DLD). Small-scale farms are a major concern of the DLD beef cattle development
program. The aim of introducing farm recording systems to the farmers is not merely for breeding
objectives but for whole herd improvement. Recording is a means to that end. Other services
provided by the DLD include providing cattle to small-scale farmers through the ‘Cattle and
Buffalo Bank under the King Initiative’, free artificial insemination (Al) services and other beef
cattle extension programs.

THAILAND has total land area of 513,155 krStatis-  Most livestock promotion efforts are in the hands of

tics from the Department of Local Administration; the DLD. Services provided by the DLD include pro-

Ministry of the Interior, indicate that the total popu- viding cattle to small-scale farmers through the

lation of Thailand at 15 June 2001 was 62.13 mil-‘Cattle and Buffalo Bank under the King Initiative’,

lion. Reports from the Department of Livestock free artificial insemination (Al) services and other

Development (DLD) have shown that in 1999 thebeef cattle extension programs.

livestock populations of the country were 4,918,396

head of cattle, 1,799,606 head of buffalo, 7,423,101 ;

head of swine, 118,829 head of goat, 40,900 head of Beef Cattle Production

sheep, 144,579,000 head of poultry, 42 million headn 1999, there were 4,635,741 head of beef cattle

of layer chicken, 21,000 head of duck. The farmergwith 706,187 owners. The number of cattle has grad-

who raise poultry and livestock were in 3.3 million ually decreased since 1995 (Table 1) due to a major

households. drop in the live cattle price. This was because of
Livestock production is an integral part of Thai Widespread flooding which occurred in 1995 and

agriculture. For small-scale farmers, crop and live-

stock integration is still the general practice. Diversi- Table 1. Number of beef cattle in Thailand.

fication of farming is one of the government’s

sustainable agricultural development policies inYear Beef Cattle (head)
order to reduce the risk of price instability of some 7 235384
crops. The Thai government has a strong desire t§ggy 7,405,732
increase livestock production in order to fulfill 1995 7,321,821
domestic consumption demand and also for export1996 5,854,529

1997 5,291,936

1998 4,567,950
1Director, Tak Livestock Research and Breeding Center1999 4,635,741
Tak Province, 63000, Thailand Source: Anon. 1999a
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1996 and many farmers changed their careers to theaple 4. Number of DLD beef cattle cows used to
industrial sector or non-agricultural businesses. Theroduce exotic breeds at the beginning of 2001.

lowest number of cattle was 4,567,950 head in 1998
Since then, farmers have gradually increased beedreed Cow (head)
cattle production because the price has been

increasing due to the shortage of the cattle supplyBraman . 2314

From 1999 until the present, the numbers of beefra;?':g(%eégﬁﬁqg:{; Charolais, 686

cattle have been gradually increasing. - _ . Krabinburi (50% Simmental, 50% Brahman) 497
The major breed of beef cattle is still the indige-

nous breed which comprised approximately 65% of Total 3497

the total in 1999. Other breeds were purebred and
crossbred which were 1% and 33% respectively. .
Cattle fattening is a small part of beef production. Breeding Improvement

The objective is to substitute for imported quality Beef cattle breed improvements are the responsibility
beef. The numbers are shown in Table 3. _ of the Animal Husbandry Division (AHD) of the
There are very few large beef cattle farms in thep| p. The breeding plans relate to an open nucleus
country. Data from a survey conducted by the DLDperd breeding scheme. Nucleus herds are raised in
in 1999 reported on the number of beef cattle andome breeding centres and stations of AHD. The
buffalo farms, by size. The data are shown inmyitipliers are some of the DLD’s stations and
Table 2. medium-to-large private farms which are under the
guidance of the DLD.
Table 2. Size of beef cattle farm in 1999.

ltem Range size Nucleus Herd Recording
: — _ Breeding objectives of the nucleus herds of purebred
ﬁﬁ%gé:%rfr?a(r?ﬁ: 9 fg,415%0 1%7200 ;55?0 Brahman, Tak beef cattle and Krabinburi breeds are
to produce male calves for fattening at 450 kg final
Source: Anon. 1999a. live weight or 225 kg carcass weight. The effective
number of each herd is approximately 600 cows. On-
Beef Cattle Development farm performance testing is used to select males to

be sires. Semen of the first top 10 of the tested sires

The DLD has nine livestock research and breedingare collected by the Al division to service cattle of
centres and 24 livestock breeding stations to condudarmers, multiplier farms and also the nucleus herds.
breeding programs, to produce breeding stocks for Economic traits measured in the nucleus herds are
selling to farmers, and for supporting governmentbirth weight (BW), 200-day weaning weight (WW),
projects. 400-day weight, 600-day weight and traits of body

In early 2001, the DLD used 3497 beef cows inmeasurement at the time of weighing. The body
the centres and stations to produce exotic breedsneasurement traits are the length of hearth girth
There were 2314 cows used to produce purebre@HG), hip height (HH) and shoulder to pin bone
Brahman, 686 cows used for the ‘Tak Beef Cattle(STP). Besides those traits, scrotum circumferences
Breed Establishment Project’ (which aims to pro-(SC) at 400-day and 600-day of the tested males are
duce a new synthetic breed of approximately 62.5%also measured.
Charolais and 37.5% Brahman), and 497 cows used At the centres and stations, data of the traits are
for the ‘Krabinburi Cattle Breed Establishment recorded on personal computers using the Herd
Project’ (which aims to produce a new syntheticMagic program under the BREEDPLAN project,
breed of 50% Simmental and 50% Brahman for dualvhich is a bilateral project between the Australian
purposes). Centre for International Agricultural Research

Table 3. Number of beef cattle of Thailand in 1999 by breed and sex.

Item Unit Total Indigenous Purebred Crossbred Fattening

Total Head 4,635,741 3,014,639 48,473 1,532,871 39,758
Male Head 1,358,469 767,672 13,755 547,284 39,758
Female Head 3,267,272 2,246,967 34,718 985,587 —

Source: Anon 1999b
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(ACIAR) and the DLD. The data are analysed todate, mating, pedigree and body measurement traits
create reports for herd management at this level. That 90-day, weaning, 400-day and 600-day are able to
data are also sent to the AHD to compute estimatetle recorded. The measurement at 90-day is used
breeding values (EBVs) of those traits which areinstead of at birth because it is not possible to
then reported back to the centres and stations. Theeasure the trait within 24 hours after birth. Data
EBVs are used to select females to be breedindrom the farms are collected by officials of the centre
heifers and cows. or station and recorded in the Herd Magic program.
The analysing and reporting systems are the same as
T . for the multipliers.

Multiplier Herd Recording From the Herd Magic program, feedback reports to
Multipliers of the breeding plan are the DLD the farmers include ‘Cow History Details’, ‘Full Ped-
breeding stations and large-to-medium private farmsigree Report’ and ‘Estimated Breeding Value'.
Measurements and recordings at the breeding stdReports to the group register and officials involved
tions are the same as that of the nucleus herds. Fare ‘Livestock Audit Report’ and ‘Animal List
the private farms, the recommended measurementseport’ so that they will all have the information.
are the same as at the stations. However, most of thdditional to the reports sent to the farmers are rec-
farms have no weighing scales. Therefore, only dat@mmendations on how to use the information to
of birth date, pedigree and body measurement traitimprove herd productivity. For instance, cows which
at birth, weaning, 400-day and 600-day are able to bbave a long calving interval and non-productive cows
recorded. Data from the farms are collected by offi-should be culled. The identification of the ear tag and
cials of the centre or station in that area and recordethe feedback reports from the AHD’s officials will
in the Herd Magic program. The analysing andrecognise cattle that are of a better grade than others,
reporting systems are the same as for the nucleugnd therefore will return a higher selling price.
herds. For sustainable development in the long term, the

Feedback reports to the private farms are ‘Cowsystem is designed so that cattle identification, tag
History Detail’, ‘Livestock Audit Report’, ‘Animal running number, and recording of the group mem-
List Report’, ‘Full Pedigree Report’ and ‘Estimated bers should be handled by the group staffs them-
Breeding Value'. Following from this, the qualifying selves. The AHD officials conduct only technical
registered breeding cattle will be certified by thesupport and data analysis. The group is therefore
DLD. asked to assign one or two of their members to

In future, if the system is fully operatational and operate a cattle recording register. If there is a calf
the breeding associations, e.g. the Thai Brahmalorn, the owner must inform the register operators
Breeding Association and the Thai Beef Cattle Assowho will tag the calf. Other data must be provided to
ciation, are able to handle the system, this duty couldhe register as well. What the AHD officials do is
be transferred to those associations. collect the data from the group register. Feedback
reports are also sent to the farmers via the register.
| di Apart from that, AHD can use the information to

Small Farm Recording help the farmers in marketing. For instance, the AHD
Small-scale farms are of most concern to the DLDcan provide information to national merchants and
beef cattle development program. The aim of intro-also on the DLD’s internet website on cattle that the
ducing recording to the farmers is not merely forfarmers want to sell, e.g. information about age and
breeding objectives but for whole herd improvement.weight estimated from the hearth girth. The farmers
Recording is a means to that end. may have to pay a fee for the cost of the ear tag, and

Small-scale farmers are introduced to the systenthe registering and marketing services to the group.
and encouraged by the DLD’s provincial and district The increased value of the registered cattle should
officials to form a beef cattle group, comprised of atcover the fee. It is expected that this system will con-
least 10 farmers. Extension activities are conductedinue for a considerable time because it is run on a
through this group. The recording system is recombenefit/cost rationale by the farmers themselves.
mended to the group in order to improve herd pro-Government officials help only in facilitating the
ductivity and also to increase the farmers’ incomes. system.

The farmers are voluntarily involved in the
recording system. They must collect data related to
their herds. Their cattle are tagged by plastic ear tags
provided by DLD and data from the farms are col-The recording system under BREEDPLAN can help
lected directly by DLD officials. The farmers have government farms to improve their ability to step
no weighing scales. Therefore, only data of birthforward into modern beef cattle breeding and

Conclusion
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development practices. Moreover, the AHD can alsdarmer groups, more personal computers will be

apply the system to help private farms and small-needed to handle large amounts of data. For instance,

scale farmers. Application of the system to the‘Ban Namdib Cattle Group’ in Tak province com-

farmers is promising in its capacity to increase beefprises 58 farmers with more than 1600 cows.

cattle productivity. Imagine the quantity of data generated. If the Tak
To fully utilise the system in small farms, which centre had to handle 10 of these groups, it is sure that

are the main concern of the DLD’s mandate, theramore computers will be needed eventually. This

still are some areas that need some application angroblem needs to be taken into account in forward

further studies. For instance, what should be thelanning for years.

appropriate practice in the case of a farmer using

bulls for natural mating while letting the herds graze

together? Identification of the sire tag number of the References

resulting calf is impossible. Or how to design a

breeding plan that can estimate reliable breedinghnon. 1999a. Yearly Statistics Report, Department of

parameters for the small-scale farmers raising only Livestock Development, Bangkok, Thailand.

10 to 30 cows when they use different practices fromyn,, 1999b. 1999 Livestock Economic Data, Livestock
farm to farm? _ _ . Economics Group, Division of Livestock Extension,

Another main problem is that if the system is Department of Livestock Development, Bangkok,
extended to many private farms and small-scale Thailand.
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BREEDPLAN: A Further Approach to Cattle and
Buffalo On-farm Trialsin Thailand

Sawat Thummabood?

Abstract

The governments of Thailand and Australia have cooperated over several years to improve
cattle and buffalo production in Thailand where livestock populations had decreased in recent
years to a level below national consumption demand. Using the Australian-developed
BREEDPLAN, farmers across Thailand have the opportunity not only to increase livestock
production levels, but also to improve the genetic value of the country’s breeding stock. This paper
provided details of the plan and its propagation through on-farm trials conducted under the
auspices of the Department of Livestock Development of the Government of Thailand.

LIVESTOCK production is very important to the agri- has been conducted by the Livestock Extension Divi-
cultural development of Thailand because Thailandsion of DLD by providing proven sires to groups of
is a tropical country that can produce animal feed alfarmers to help improve their farm animals, and by
year round, especially forage crops and weeds. artificial insemination (Al) methods.

Cattle, buffalo and other ruminant animals convert However, the results of cattle and buffalo produc-
these feed crops to animal protein for human contion promotion proved unsuccessful and populations
sumption. Cattle and buffalo production thereforedeclined significantly due to the high price of agri-
contributes in a very important way to the economycultural land, combined with low prices for agricul-
of Thailand, and distributes income among small-tural products. This situation caused many farmers to
scale farmers and villagers. sell their breeding stock and migrate to work in

Cattle and buffalo are mainly raised by small-cities, leaving aging and older people to conduct
scale farmers who are the major portion (65%) of theagriculture and livestock-raising.
total population. Buffalo and native cattle have been cattle numbers declined from 7.61 million in
part of Thai agriculture for many centuries. These9gs to 4.91 million in 1999, while buffalo declined
animals have been the subject of natural selection fof,om 3.7 million in 1995 to 1.3 million in 2001. The
breeding, disease resistance and survival under Nafresent situation is becoming even worse because
ural conditions on natural forage. They have adapte¢here is a high consumer demand for buffalo and
so that they can work and survive in a harsh environggef products. The Government and the DLD are
ment. o focussing on encouraging small-scale farmers to

Cattle and buffalo breeding improvement by theretyrn to cattle and buffalo raising as part of the
Department of Livestock Development (DLD) has farming system and is using BREEDPLAN as a tool

been subjected to close herd breeding programgy the project, based on on-farm trials to ensure
which are conducted in 40 livestock breeding statarmer participation.

tions located in various parts of the country. In 1995, the Australian Centre for International

Agricultural Research (ACIAR) funded a project

farmer participation; rather breeding and selectionpngg11) for DLD to establish a database system for
are conducted under governmental auspices. Thgenetic evaluation and improvement of beef cattle

propagation of genetically improved breeding stockyng pyffalo in Thailand. The computerised data were
then analysed using GROUP BREEDPLAN, a pedi-

1 Director of Animal Husbandry Division, Department of 9'€€ and performance recording system developed in
Livestock Development, Phaya Thai Road, BangkokAustralia. The estimated breeding values (EBVs) for

10400, Thailand individual animals are obtained using a multi-trait
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animal model in a Best Linear Unbiased Productioncows of both cattle and buffalo with the expectation
(BLUP) method for across-herd evaluation. Theof producing good genetic parents to the base
influence of management, environmental effects angpopulation of 4.9 million cattle and 1.3 million
non-genetic effects are taken in account. The aim obuffalo. Starting from the year 2000, we have
the ACIAR project was the genetic improvement of already implemented 50 on-farm trial sites in four
Thai beef cattle and buffalo herds through the useegions of the country. We have already released
of a government breeding program using BREED-400 buffalo bulls and cows and 600 native and cross-
PLAN EBVs to select superior breeding animals.bred cattle bulls and cows from the nucleus herd.
The DLD then used various extension programs to The on-farm trial program is strongly supported
take these superior animals into village productionby the government and DLD policy in which DLD
systems. provide 16 million Baht finance for the first year,

The adaptation of Herd Magic software for on- followed by the government allocation of 500 mil-
farm data capture for use by the DLD stations wadion Baht in the fiscal year 2002 budget to the
very successful. It provides a local benefit to the staTumbon and village organisation for producing live-
tion as a farm management tool as well as improvingtock targeted to increased cattle and buffalo produc-
the quality of the information being stored. It also tion. However, the DLD provides at least 200 million
acts as a standard interface to the central computdaht in its annual budget for research and develop-
located at the DLD office in Bangkok. ment of beef cattle and buffalo production.

Using BREEDPLAN to evaluate the data from the The four steps of the on-farm trial are:
DLD stations spread across Thailand has enabled the Selection of farm sites based on purposive sam-

DLD to select the better performing animals without

the need for a central performance testing station.

This has meant a saving to the DLD of 4-5 million
Baht per year.

The system is now being expanded by DLD to
include data on livestock recording in the villages of
the on-farm trial project. This will assist government

pling. The villages selected should be those
having buffalo and cattle raising activities and are
selected as the DLD contact villages. They should
have a Tumbon training and technology transfer
centre under the administration of a Tumbon
committee and local organisation. The DLD pro-
vide them with technicians. Two villages are

selected from each Tumbon.

Each village selects 20-50 farmers to participate
in the on-farm trial, selected by way of question-
naire and interview results. The selected farmers
are registered as DLD contact farmers who obtain
buffalo and cattle cows and bulls separately from
the DLD animal breeding improvement stations.
Each village is provided with one bull and 50
cows. These breeding animals are pedigreed with
performances recorded, e.g. weaning weight, 200
and 400-day weaning weight, body measurement,
days to calving and adapted traits.

The breed multiplication process is designed to
allow the contact farmers to produce register
breeds for sale to the other general farmers. The
DLD will certify their breed status, based on
EBVs and pedigree records.

The recording system is based on pedigree
records. All of the animals are tattooed with a
given specific number as an individual identifica-
tion. The biological information will be recorded
by the 200 DLD technicians that are working in
the livestock breeding improvement stations in
four regions of Thailand.

farms in producing good genetic parent stock that
performs well under village conditions. As well as 2.
improving the genetic potential of the livestock, the
scheme will also be used to train villagers in
breeding improvement and explain EBVs as one of
its tools. Hence, it is expected that EBVs will
become more widely understood and be used in the
trading of breeding animals. The use of villagers in
the recording program will also lead to in situ
genetic conservation of the native cattle where low
input combined with sustainable production systems
will help meet local beef consumption demands.

The on-farm trial has been designed for dissemi-3.
nating superior and improved genetic stock in the
nucleus breeding herds to the multiplier population
at the village level; then the multiplier population
will produce good, adapted breeders to the base or
commercial population. Some portion of superior4.
high EBV cows will be purchased from the multi-
plier population, adding genetic variation to the
nucleus herd. This technique has been well known as
the ‘open nucleus breeding scheme’. During the year
2000-2001, the DLD plan to set up 800 on-farm trial
sites involving 20,000 farmers and 100,000 breeding
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Design of Breeding Programs

Hans Graser?

Abstract

Breeding programs are businesses whose aims are to make genetic gain and produce a positive
return on investment. Good designs can maximise those returns within the limited funds available
for investment. This paper describes some aspects of the computer program ZPLAN, which
performs design calculations based on the gene-flow method and selection index principles. A
large number of population parameters are required for such an exercise. These are commonly not
available at the start and need estimation after the breeding program has been running for some
time. The DLD breeding program for Thai Native Cattle is used as an example.

GENETIC improvement programs for livestock are e utilising the adapted genotypes of Thai cattle;
businesses and should therefore be designed to conserving biodiversity in Thai Beef cattle.
maximise an objective which could be e.g. the retum  There was an understanding that the current struc-
on investment or maximum genetic gain. One shouldyres within the Thai Native Cattle population require
aim for such an objective regardless of whether theome direct involvement of DLD livestock centres to
improvement program is managed at a statefaintain and improve a nucleus of these cattle whose
government level, by a private company or for anprogress will be disseminated via a multiplier tier to
individual ~herd. With finite. money/resources the ‘small commercial village farmers. We have been
invested in the improvement programs, differentasked to assist in the planning of and optimisation of
breeding activities compete with each other and Weyych a breeding program. As with all governments,
have to find a combination and level of activities money is limited.

which maximise the objective. The following out-

lines the strategy we used to evaluate different

options for an economic design for the Thai Native The Method

Cattle breeding program within constraints given by

the Department of Livestock Development (DLD) of 10 evaluate different designs, we used the program
the Thailand Government. ZPLAN’ developed by Karras et al. (1997) at the

University of Hohenheim, Germany. This program
calculates the returns and predicted genetic gains
The Task from one round of selection in a deterministic way.
‘o ; To achieve this, the program uses the classic gene-
ggﬁelﬁlgDimggfvtehrﬁe?ﬁc'?r%ngEgrﬁla?ofnqr;gf IeNrg%Cteaﬂow method by Hill (1974) to calculate discounted
Cattle. There were a number of reasons for the DLE%;E;Z?;?EI;C %ﬁpéﬁgs'g?ﬁ f?)rr]dasc?elz%?ltelz%nblpedeec;(intheoobr')éé?
to get involved in such a breeding program: tive and a?l evolvir? erformance recordin 3 stejm
e improving the economic situation of small Thai i 9p g system.
To use Hill's gene-flow method, the very first

beef cattle producers;

« securing a base supply of beef to Thai people fronf€guirement is to identify the parent groups which
within Thailand: contribute genes to the next generation. Figure 1

identifies those groups in the classical way of sire of
1Animal Genetics and Breeding Unit, University of New SIreis etc in Itthellthreedtlers of th? lbreedlng pyramid:
England, Armidale, NSW 2351, Australia. AGBU is a joint nucleus, muftipher and commercial.

institute of NSW Agriculture and The University of New  In the Thai Native Cattle breeding program, we
England have identified in the first instance 10 different
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Nucleus unit
2%

(1) NS > NS (2) ND > NS
(3) NS > ND | (4) ND > ND
Multiplier unit
6.1%
(5) NS > MD (6) MD > MD \

(7)NS >CS (8) MD >CS

(99Cs>CD (10)CD>CD \

Figure 1. Breeding structure and selection groups of the example Thai Native Cattle population. NS, ND; sire and dam in the
nucleus unit; MS, MD; sire and dam in the multiplier unit and CS, CD; sire and dam in the commercial unit. Code for
selection groups correspond to their order in the transmission matrix.

Commercial unit
93.6%

parent groups contributing genes to different progenygroup with improved genes, one can calculate for any
groups in the three tiers. The next step in developingne year the % of genes originating from any of the
the gene-flow is the description of all these parentspecified parent groups in the population over time:
groups with respect to: o= l- 9T

e age at birth of first progeny; . . .
g o7 I P g. y For example, selecting yearling bulls in the
* regular calving intervals; cleus, it will take a number of years for those
« average number of years the parents are used,; ang ! ) : Y .
improved genes’ to appear in one year old animals

* average SL_er|vaI rate from one age-class to the r'extbreeding or slaughter) in the commercial herd. After
With this information, we can calculate an age

SR h any years, every animal in the commercial sector
distribution of the female herds and the sires an(wi” have an equal % of improved genes from that one
develop the transmission matflx which is the key

or i round of selection. For more details, see Hill (1974).
descriptive element of Hill's gene-flow method,
Figure 2. Each parent group has to be produced . . .
either from its own (self replacing) and a mating Calculating Genetic Superiority of
partner group of the opposite sex (e.g. NS and ND), Selected Animals

or in the case of commercial sires CS, which are nofq c5icylate genetic superioriyG of the selected

self replacing, by two different parent groups. gnimals the program uses the standard formula
Animals do age and move from one age class to the AG . acC* |
= Ga

next, which in beef cattle is conveniently one year.
The diagonal of ones reflects this. Thesymbolises  with
the proportion of genes contributed to the next o, = genetic standard deviation of the breeding

generation by each sex age class. Thesem up to objective
1 across all parent groups in each reproduction row. acc= Accuracy of selection
By multiplying this matrix with a serious of (correlation between true and estimated
vectors |}, which originate from the product of the breeding value)
matrix and an initial vectorgl which indicates the i = selection intensity
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NS ND MD Cs CD
X X X X X X X X
NS| 1
1
1
X X X X X X X X
il
ND il
1
1
1
X X X X X X X X X
il
1
MD 1
1
a
a
X X X X X X X X X
1
Cs 1
i,
i
1
X X X x X X X X X X X
i
CD i
1
1
1
1

Figure 2. Example of the structure of a gene-flow transmission matrix

The most difficult part in the planning of a Table 1. Traits in the first breeding objective for Thai
breeding program for Thai Native Cattle was theNative Cattle with relative economic value and assumed
definition of a breeding objective which accounts for 9enetic standard deviation and heritability.
all economically important characteristics of animals

in a village production system. Through natural andTrait Ec.value h? Ca V*Oa
human selection Thai Native Cattle are well adapted Baht
to their environment and highly fertile. Of course, o, weight direct, kg 20 025 11 220
this adaptatlon.and fert|]|ty has to be .ma|nta|ned OlCow weight, kg 10 020 98 98
only reduced slightly while the production character-cow weaning rate, % 50 005 89 447
istics, growth and carcass qualities are improved. Adaptation, score 3000 0.20 0.45 1350
How do we define adaptation other than as reproJemperament, score -1500 020 045 675
duction by the fittest? We have to identify selectionMeat yield, % 200 040 13 260

criteria which are correlated to adaptation and can b&/€ weight maternal, kg~ 20 0.10 7.0 140
objectively measured early in life under the manage-
ment of the more benign environment of a nucleus
herd.

For the Thai Native Cattle we have defined a first
objective as follows:

* increase sale weight of slaughter animals and cull  |dentifying Possible Selection Criteria
cows;

Adaptation and temperament are scores with an
underlying phenotypic standard deviation of one.

 increase carcass meat yield; Having defined the breeding objective, the next step
¢ maintain or increase cow weaning rate; was to look for possible selection criteria, traits,
* maintain adaptation recorded as survival; which could be objectively measured in one or all of

« improving temperament to make handling easier. the tiers and which are correlated with one or more
Table 1 provides the combined wisdom of theof the traits in the breeding objective. Some selection
steering committee, which developed from thiscriteria could be traits from the breeding objective.
overall objective a breeding objective and also madédowever, it is not enough to identify possible selec-
some educated guesses about the genetic paramet&mn criteria; we also have to calculate the real cost of
and economic weights. recording and adding the trait to the data and genetic
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evaluation system. Table 2 presents the selectiothese accuracies will vary with the number of
criteria, which we identified in this first stage of our animals and particular progeny, as well as the actual
investigation for the Thai Native Cattle breeding traits recorded. We can evaluate which traits are cost
program. effective to record and if funds are really limited
answer questions like: ‘Is it more economical to
Table 2. Possible selection criteria for the Thai Native record growth or scan the animals for carcass

Cattle breeding program. quality?’
- P - We believe we have made a good start in the
Name of trait Op  Recording  gefinition of a breeding objective and correlated

cost (Baht) selection criteria. Of course, it is not perfect and

requires much more research on data collected in the

Weaning weight 0.20 16 4 -

Yearling weight 0.25 18 4 future and perhaps new ideas.

Cow weight 0.20 22 4

Heart girth 0.10 8 3

Hip height 0.20 6 3 Breeding Structure and Number of Animals

Body length 0.40 8 3 in Different Tiers

Scrotal size 0.30 1.8 5

Day to calving 0.07 23 10 To calculate the selection intensities, we have to
'_?_‘igcek ‘z‘gan‘ia'v'”g 00;1120 00;5399 4§ know the number of animals performance tested for
Temperature 0.17 0.08 10 each of the 10 groups and the number of animals
Faecal egg count 035 0.58 48 required as replacements. To do this, a large number
P8 fat (scan) 0.30 1£ of additional biological parameters from our cattle
Eye muscle area (scan) 0.25 o0 160 population are required. We have already identified

the age structure in the different tiers to establish the
c gene transformation matriX. We need the actual

As we have very little knowledge of the geneti . . - .
Y 9 9 number of animals, calving rate, survival to different

parameters for many of the traits for these animals h T : .
we had to rely on our Australian data from étqges prior to joining the parent population, mating
tropically-adapted breeds and make some informed@iios for natural mating and possible Al and the
guesses and adjustment to the smaller body size. THdanned size of each of the three tiers to calculate the

same has to be said for all the genetic and enVirons_election intensity from the number of animals tested

mental correlations, which are required for the calcu-2Nd the number of animals required as replacements.

lation of the Index, or better the Breeding Value for A" important variable is also the proportion of
the Objective. animals that cannot be used for breeding for reasons

In our choice of possible selection criteria, we other ttht;smfgenetlc,te.gi].‘ faﬂe(;j he:;dth te_sdt, stehmen
tried to address all five groups of economically $@NNOt b€ irozen, eic. i we do not consider these

important characteristics: growth, reproduction, tem- l0sses’ we will overestimate the selection intensity
perament, adaptation and carcass quality. We ident2nd subsequently the returns and might favour a sub-
fied three selection criteria which can be objectively©Ptimal design. _ _
measured and we believe are correlated to adaptation The size of the total population was given by the
(survival) in the Thai village environment. These estimate of the Thai Native Cattle population of
were tick count, rectal temperature and faecal eg@OO,QOO_ cows. The size of the nu_cleus was first set as
count. All these traits can be recorded under the guideline by the DLD and restricted to 1000 cows.
more intensive management system of the nucleu$he multiplier tier had to be big enough to service
herds. the commercial village herds so that all bulls used
We also considered that some of the traits mighfor breeding where bred and recorded in the multi-
only be recorded in the multiplier tier (body size Plier tier. Figure 1 includes the proportion of cows
measurements). We asked the question: ‘Is recordinge have to have in the nucleus and multiplier tier to
justified in the multiplier tier to increase the selectionService the breeding program. It is the task of our
accuracy of sires being used at the village level. Aglesign calculation to optimise the proportions in any
no genes from the multiplier unit flow back to the of the three schemes.
nucleus, this recording has no effect on genetic With the biological parameters implied at the
progress. nucleus, multiplier and commercial tier, it became
With the breeding objective and selection criteriaimmediately obvious that the initial size of 1000 cows
identified, we can use selection index theory toin the nucleus was insufficient to provide enough
calculate the accuracy of selection for each of the 1@eplacement bulls for the multiplier unit. We had to
parent groups in our breeding pyramid. Of coursejncrease the nucleus to approximately 1200 cows.
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Costs of a Breeding Program with highest gain or profit for printing. Otherwise,
. . . the results for every variable combination is pre-

As already mentioned previously, breeding programsented in a number of Tables but unfortunately not
are costing money. We distinguish fixed costs for theyet in graphical form.
program, fixed costs per cow and variable COStS \any of the variables used have dependencies and
depending on the recording system or breedinggnstant recalculation of variables by the program is
system used. _ required. For example, if we increase the number of

Fixed costs are basic management costs for thgjres used in the fixed size nucleus, we change the
breeding program which are in addition to the purenymber of halfsibs and progeny of any one animal.
production costs and commonly independent of therhis reduces the accuracy of the calculated EBVs
size of the breeding program. It is not always clear ifand also decreases the selection intensity, while the
costs are only breeding related or are general produgncrease in inbreeding is reduced.
tion costs. For example, ear tags for cows and calves There is also the question of optimal use of sires
can be seen in Thailand as required for breedingy the multiplier herds. As we reduce the years of
only, whereas in Australia they are becoming ayse, we reduce the time lag between nucleus and
requirement for production to track animals from commercial cows while decreasing the selection
abattoir back to herd of birth. intensity for sires going from the nucleus to the

Variable recording costs have already been outmultiplier tier and increase transport costs.
lined in Table 2. Other costs that we have to consider
are, for example, transport costs for bulls from the .
nucleus to multipliers and from multipliers to the Conclusions
villages and the possible cost of Al, production andtg investigate possible designs for the breeding and
storage cost of semen and as a negative cost, if Weerformance recording program for Thai Native
can save the money by using Al, the maintenanceattle, ZPLAN has proven quite useful. It required a
costs of bulls. clear definition of a breeding objective and the spec-
ification of many technical and biological parameters.
Many of these parameters can currently only be
guessed and careful monitoring in the next years will
Finally, as costs and returns do not occur at the samgrove their value. In particular, genetic parameters are
time, we have to use interest rates to calculate thpoorly understood and only new data and estimation
returns and costs in present values. As genetigh coming years will produce improved information.
changes are permanent, but flow through the populaAt that time, it will be necessary to evaluate the
tion is slow, we have to use a realistic time horizondesign again and if necessary make changes.
over which benefits are allowed to accumulate.

Investment Parameters
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Sustainable M anagement of Beef Cattle and
Buffalo Genetic Resourcesin Asia

D.E. Steanel, H. Wagner2 and V. Khumnirdpetch?

Abstract

The demand for livestock products is set to continue rising at a high rate for the next 20-30 years.
Genetic evaluation both between breed and within breed has an important role to play in the live-
stock revolution and has certain advantages but cannot be considered in isolation. The maintenance
of genetic diversity is crucial for long-term sustainability and both in vivo and in vitro schemes
should be considered as elements of the same policy. The use of all available resources in a manner
which does not result in the reduction of and/or damage to resources for future generations is
perhaps the most important consideration now required of all countries.

THE EVENTSIn world agriculture in the next 20 years of increased total consumption—the lowest being for
predicted by the International Food Policy Researchmilk/milk products in North and South Korea,
Institute (IFPRI) in the study ‘Livestock 2020 the Mongolia, Hong Kong and Macau (i.e. East Asia,
Next Food Revolution’ (Delgado et al. 1999b) haveTable 1.)
been referred to as the ‘Livestock Revolution’. Conservation equates with the sustainable manage-
The dramatically expanding demand for livestock ment of (beef) cattle and buffalo. This is perhaps a way
goods is the result of a combination of high realnot only to meet the challenges of the future demand
income growth, population growth, urbanisation andfor livestock products but also to conserve genetic
the diversification of the diets in developing countriesdiversity while following the general principles and
away from very high levels of starchy staples. Milk parameters of sustainable management of any breed.
consumption has grown more than 3% per year and is Asia appears to have taken some understandable
projected to grow even faster until 2020. Meat con-short-term measures without also taking long-term
sumption has been growing about 5% per annum andctions which would have given support to the
is expected to grow 1.8% per year until 2020. The preimmediate desire to feed people. This difficulty is
dicted growth is summarised in Figures 1 and 2. part of the problem of most assistance being in the
Country aggregates are defined as follows: form of short term programs (at least in the time
Southeast Asia: Brunei, Cambodia, East Timor, scale required for genetic changes to occur and be
Indonesia, Laos, Malaysia, Myanmar, Philippines,quantified).

Singapore, Thailand and Vietnam. _ It is necessary for each country to undertake a
Other East Asia: Hong Kong, Macao, Mongolia, series of actions to develop an optimal strategy to
North Korea and South Korea. respond to the ‘Livestock Revolution’. This potential

Other South Asia: Afghanistan, Bangladesh, market was not quantified until fairly recently and
Bhutan, Maldives, Nepal, Pakistan and Sri Lanka. places new and even greater demands on each
Delgado et al (1999a) predicted that all sub-country at a time when environmental pressures are
regions within Asia will have relatively high levels growing both factually and in the public awareness.
The following aspects should be studied and con-
1Consultant, 99 Moo 7 Baan Rong Dua, Saraphi, Chian%lusions reachgd' P
Mai 50140, Thailand ’

2 Animal Production and Health Officer, FAO RAP, 39 Phra * Analysis of the present systems and establishment

Alit Rd., Bangkok 10200 of development objective for each production

3Animal Husbandry Division, Department of Livestock  System for the next 20-30 years;

Development, Phyathai Rd., Bangkok 10400 « Evaluation of market changes and future demand,;
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Total Meat Demand in South and East Asia
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Figure 1. Predicted growth in meat consumption up to 2030.
Source: Steinfeld H. (pers. comm.).
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Figure 2. Predicted meat consumption in South Asia and East Asia to 2030.
Source: Steinfeld H. (pers. comm.).
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Table 1. Baseline projections of Asian food consumption and trade for meat and milk, 2020.

Region Projected annual growth  Total consumption Net exports Per capita consumption
of total consumption in 2020 in 2020 in 2020
1993-2020
Meat Milk Meat Milk Meat Milk Meat Milk
(percent per year) (million MT) (million MT) (kg)
China 3.0 2.8 85 17 0.7 0.5 60 12
India 2.9 4.3 8 160 0.0 0.1 6 125
Southeast Asia 3.0 2.7 16 11 0.5 -7.8 24 16
East Asia 24 1.7 8 2 -1.3 -0.4 67 20
South Asia 3.2 34 5 41 -0.6 -2.8 10 82

Source: Delgado et al1999.
Notes: Consumption is direct use as food, uncooked weight bone-in. Meat includes beef, pork, mutton, goat and poultn
Milk is milk and milk products in liquid milk equivalents.

¢ Activities to increase market value and competi- Under which conditions can developing countries
tiveness; afford to concentrate on single purpose breeds such
« Establishing the true economic performance of theas highly selected and specialised beef or dairy
breed (no externalities); breeds which require qualified management and
« Improvement of infrastructure and technical increased feed and health care? The corollary is to
assistance: ask ‘for ang-term sustainable prod.uction., is the
. Genetic strategy and improvement; overall agriculture, economic and social environment
L . . more favourable to improve the local breeds either as
* Optimisation of the production systems; pure breed or crossbred, or to use single or dual/
* Policy decisions regarding long term industry myltiple purpose breeds?’
structure. The economic aspects should be considered
Such studies are required urgently so that fullseparately so that externalities can be identified and
planning for the whole of integrated agriculture canquantified (or their effects studied). The develop-
form the base for taking advantage of the opporment objective will need inputs from other sectors
tunities offered by the potential demands for animalbefore it can be fully identified.
products. Some initial activities have been and are
continuing to be undertaken by the Food and .
Agriculture Organisation (FAO) and other agencies Evaluation of Market Changes and
through the Area Wide Integration (AWI) and Future Demands

Livestock, Environment and Development (LEAD) The effects of recent changes in the market on the
initiatives. As far as possible Asia should takesystem and its components need quantifying. The
advantage of these and other possibilities for policy i, re changes in the type of demand for products
reconsideration. In addi.tion, the forthcoming State Of(eating habits) and in the marketing systems will
the World survey on Animal Genetic Resources t0 b&eeq careful consideration so that the implications
undertaken by FAO is likely to raise many of the cap pe reasonably predicted in terms of affects on the
questions identified in greater detail than mentioned,4rjgys aspects of the production systems and the
in this paper since genetics cannot be considered ifotential social implications. This will also require
isolation from all other factors. study of the potential tamprove competitiveness by
increasing market value.

Analysis of Present Systems and
Establishment of Development Objective Establish the True Value of the

. Breed/Crossbreed
All present systems need to be analysed for their use
of local and ‘imported’ resources, efficiency of pro- Trials need to carefully study the biological criteria
duction, suitability for future conditions (production within the system and in any system likely to be
environment and market), the social implications ofadopted within the time horizon. The evaluation
the system and the effect on resource availability andhould attempt to include other breeds considered to
environment. be of real potential since there is little data available
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elsewhere which can assist. The breed evaluationormal environment but also, given developments in
data available is referred to in a later, more detailedjenetic engineering, may be transferable to other
section on ‘genetic strategy and improvement’. Thebreeds in due course rather more directly and accu-
trend to use non-locally developed and adaptedately than existing breeding practices allow. Indeed,
single purpose breeds has started to reduce indigefter decades of neglect, local breeds are now con-
nous populations and may decrease the number afidered as a source of useful variation (Frankham
local breeds and threaten their existence. This does994). The maintenance of diversity is also valuable
not mean that schemes should not be sensitive to tha that heterosis can continue to be fully exploited
needs of the growing human population or to thefor its beneficial contributions to animal production
changes in agriculture and livestock sector. It meangremembering that not all heterosis is beneficial).
that a well considered decision will have to be made The major concern is that of maintaining genetic

as to Wh'Ch breed or !oreed comblnatlon is the rnosEjiversity and the maintenance of all breeds is not a
appropriate for a given environmental context,

market and consumer demand. The need to maintairealistic long-term strategy. However, relatively little
animal genetic diversity has énerall been accente known about genetic diversity of cattle and buffalo
g Yy 9 y pteg; present but, in time, it should be possible to

in principle but there is still considerable potential S ; ;
for serious losses of farm animal resources. Sg;g:gg tﬁ e Sr:]r;tgr?t{/ ;?bggggam diversity without

There is urgent need for this type of information
Improvement of Infrastructure and and International Livestock Research Institute’s
Technical Assistance (ILRI) efforts in this area are acknowledged. Further
Q?fforts to characterise breeds using DNA is crucial to
be estimated bothin fems of ffets on systemsye PESLUSE O SNl escurces clobaly, Sy
markets and social consequences. Similarly, the pro- o L A
e . : : ' universities and research institutes and taking into
vision of expert technical assistance, its cost effec- : . . .
tiveness and social implications of different optionscgf';r'gﬁ]r:ttig}: ;?fhgzzt ég;g:;gg’v\?oggtg; Vt\)’gggf:'g:gf
have to be studied. The level of research required i he use of the International Society for Animal.
order to provide information also should be assesse Y

and evaluated. The long-term (sustainable) levels o henetlcsl(IS_AG) reé:ommelnded Tr']n'(;mljm prlme_(rjs,d
improvement in technical aspects and infrastructur € Samplé SIz€s and sampiing methodology provide

have to be evaluated so that costs are not externaly FAO (FAO1998) would be a major move in this

ised in predictions of future systems and the likelydirection.

economic outcomes. The role and methods of imple- )
mentation of extension services and long-termBreed useand evaluation
potential structures need careful consideration. Thisl_ . . .
section might also consider the potential role of new he region has many examples of introduction of

technologies but avoid over optimistic assumptions€X0tic breeds, normally through Al, with the sub-

Semen sexing was ‘just round the corner’ for some>cduent success of the F1 being followed by varying
fifty years! results either in the 75% exotic or further back-

crosses to the exotic (misleadingly termed ‘grading

up’ by many). These have occurred in both beef and
Genetic Strategy and I mprovement dairy sectors but the records are mostly available for
dairy production. The results of crossing programs
have, therefore, been brought into question espe-
Genetic change within a species depends on genetigially as the optimal level of exotic input is often dif-
differences either between breed or within breedficult to maintain in practice. An example from the
The key is total genetic diversity with the breedingdairy sector: in the Medak district in India, Yedukon-
strategy aiming to harness those differences in waygalu (2000) reports that in the span of six years there
that depend upon the type of variation involved. It iswas a reduction of 14% of total cattle and an increase
important that breeds are evaluated to identify theiof 10% in the buffalo population, indicating a clear
contribution to diversity and also if they have any preference to buffalo over cows. The trend gave also
specific traits either of importance or which are nota clear indication that the dairy farmers were pre-
common to many other breeds—for example,ferring the indigenous type over the crossbred cows
specific disease tolerance/resistance or physiologicand this might be due to the problem of managing
advantages which enable them to resist extremerossbred cows with particular reference to their
temperature, etc. These traits can be of value in thhealth management.

Diversity
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There are no major research results involving Before breeding schemes can be effectively
Asian breeds which adequately try to evaluate breeddesigned, it is necessary to know what genetic
and the type of genetic variation—indeed globally material is available, what production systems are to
there are very few such experiments for any breedse used and what are the overall objectives. Produc-
There are even fewer breed comparisons which uston systems need to exploit the genetic material to
more than a single environment—examples of somenaximise sustainable efficiency of the whole rather
which do are the United States Department of Agri-than any specific subsection of the system. Without
culture (USDA) Meat Animal Research Centre, Meatdetailed breed evaluation, it is extremely difficult to
and Livestock Commission and Animal Breeding plan to optimise but this is more often the case than
and Research Organisation in UK and the Cooperanot.
tive Research Centre for Meat Quality, University of
New England, Armidale, NSW Australia (CRC) Breed purpose
results in Australia. Most of these trials indicate that ) ) ) . .
the proportion of within breed and between breedlne ruminant is essentially a walking biodigester
variation varies for different traits—in growth most Which produces material of value to humans. The
is between breed whereas for feed efficiency théeﬁlmency of the blodlgester_has to be assessed both
indication is that within breed variation is the more IN t€rms of outputs and of inputs although, to date,
important. Hammond and Leitch (1995) concludethe majority of countries appear to consider output of
that overall the apportionment is about equal forMoré importance. This may well have a biological
between and within breed variation. basis but it may not. For example, the partition into

For some traits, where there is very little additive S€parate breeds to provide milk and beef in the

genetic variation, breed differences are nevertheles eveloped world’ is more a result either of system
emands (e.g. USA beef ranches well away from

genetic even though further genetic change is slo | f volicy directed b bsid
and unlikely. In such cases, the selection of the righPOIOU ous areas) or of policy directed by subsidy (e.g.
most of Europe). This is not to say that they are

breed is absolutely crucial to the exploitation of the. .
trait concerned. As suggested earlier, crossing prol_ncorrept but the reasons may not be either relevant
duces an F1 which, in most circumstances, will out-2" @Pplicable to Asia. For example, prior to the major

) : ! ; d30|ltlca| interference in Europe, most systems used
gual-purpose cattle breeds (including the Friesian)
nothing to indicate the real value of either breed toVhich were later displaced in many areas as subsi-
the whole system. The successful F1 is usually foldies were used to direct and dictate farmers’ actions.
lowed by (erroneously termed) ‘upgrading’ to the Art] preS(ter?t,lthelreS IS a r?ovet:nffpfelrt_stof Cd:h|r:a to
exotic, creating often even more problems . Genetj¢1ange the local swamp typé buftalo Into a dual pur-

erosion can occur quite easily and the effects are ncﬁgse tt):jp_e t?h, cg)ﬁ_mg_ with lRlvertan% type—a po"_IC_K
necessarily easily seen in the crucial early stages. adopted in the Fhilippines aimos years ago. 1he

Asia has, for the past 2030 years, been the recefl_JII consequences are still being evaluated in both
e e ' Rountries but could provide valuable indications for
tacle for more ‘exotic’ genes than almost anywhereothers
else in the world with nearly every country aiming to N . . . . -
increase food output as quickly as possible. Asia hag, National considerations of the biological efficiency
crosses with many ‘exotic’ breeds in almost g Of different options and the social consequences are

environments but, in general, has no comprehensivi/ayS in which Asia can attain advantage over some
information on their performance. However, recently, of the developed country production systems. Perhaps

there has been the realisation that a certain proportio@“_s'[r""li"’l is the one country which has now done suf-
of local genes appears to be crucial for optimal proJiCiént research to enable farm system, environment
duction. This is most obvious in the dairy industry @nd market to be optimised with the use of specific

where one major breed has been used (Holsteirpree‘j inputs (but not Asian breeds). The CRC data

Friesian). Such experience and the problems encourgoU!d be of value in the context of Asian planning,

tered in attempting to identify the optimum have SNc& it covered environments similar to those found
caused many to review the old policy best described ASia-

as the ‘worship of the exotic’. Experience has shown

that reliance on ‘exotics’ is not advisable where stress Breed Management Options

is still a regular part of the production environment.

Many countries within South East Asia have begun toThe management of farm animal genetic resources
re-assess the relevance of their genetic resources is, in principle, no different to the proper manage-
livestock and policies are being reviewed albeitment of any resource—to ensure that it is looked
mostly without full information. after properly and used to advantage in a sustainable
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manner. There are however, different options as tsensible before embarking on such a program (see
how a resource may be used. Since, in many caseBAO 1998 for various references). Even then, the
numbers have already been reduced, there may lmost effectiveness has to be studied carefully before-
some difficulties in operating a fully fledged hand.

breeding scheme although this will depend on the On some occasions, the local breed can be fitted
objectives as well. For example, dual-purpose and/ointo a crossbreeding scheme to improve efficiency,
dairy improvement is more demanding in terms ofoutput and profitability. In Malaysia, the Kedah
population size than is beef improvement. The backKelantan as well as having a small purebreeding
ground to obtaining information and the options unit, is used in a rotational crossing programme that
open in the context of ‘conservation’ (used in itsrequires the maintenance of all three breeds. This
fullest meaning, i.e. best management) are well disscheme actually includes another element which is
cussed in the FAO publication ‘Secondary Guide-marketing a specific, identifiable product (as a niche
lines for Development of National Farm Animal market).

Genetic Resources Management Plans—Manage- Qther crossbreeding can be directed at the forma-
ment of Small Populations at Risk’ (FAO 1998).  tion of a new breed based partly on the local breed.
These options will be discussed in this paper andin India, the Frieswal (for milk production) is such a
where possible, examples from within the regionpreed and has the benefit of a large industry capable

mentioned. The primary option is to try to secure theof supporting a testing and selection scheme.
profitability of the local breed when full and proper  The development of new products may be a way
costing is undertaken (this means the inclusion off jncreasing the value of a local breed—certainly in
‘externalised’ costs, subsidies, lifetime productivity other countries this has succeeded (special smoked
etc). While the answers may not be ‘economic’ in themytton products and undyed woolen products have
sense of an immediate, political answer, they do promaintained a flock of Black Welsh Mountain sheep
vide a more long term, sustainable view than thep Britain. A niche market for black fleshed chickens
immediate ‘politically correct’ but insecure answer. in vietnam has given the Ac chicken a real potential
There is good evidence that subsidies to support thgy the future.).
introduction of ‘exotics’ are common. ECONOMIC  |ncentive payments can be used initially to assist
criteria_ need considering in the context that_his was used in Myanmar for Shwe Ni Gyi where
politicians can and do change them at the proverbialemen was subsidised and then owners were given a
drop of a hat'. _ _ __small amount (equivalent to $US1) when they regis-
The reasons for the lack of inmediate profitability tered the purebred calf. This allowed the population
should be identified and potential solutions devel-tg pe increased to a level where other activities could
oped. If breeds that can reproduce well and regularlyye considered. Incentive payments are used in Italy

under the relevant conditions are being used, thefor several cattle breeds with small numbers.
solutions could well be to do with output—most

traits of which can be improved by selection within gy eeding schemes

the breed or by producing crossbred progeny with

breeds of high merit for the required traits. ForWhen the decision is for a breeding and selection
example, Laos is attempting to select good localscheme there are still several different options which
bulls to improve its beef breed in the north while are open—they are not mutually exclusive but do
Thailand is selecting its buffalo for faster growth. In require different levels of input. Similarly, they may
addition, Thailand now has herds of both Thai nativewell require different methods for the dissemination
and Kao Lamphun cattle with a view to pure bredof improved genetic material. The options will, in
selection—whether solely for pure bred productionpart, depend upon the distribution of the breed—the
or for producing crossbred calves for feeding tonumber of herds, the herd size, the herd locations etc.
slaughter is not fully clear at this moment. This In addition, the structure will also depend on the
development appears to be going on independentlievel of literacy, willingness to record data, ability to
of the dairy industry which is based on crosses—record certain parameters. These are obvious but not
usually between either local or Branman and thealways well considered prior to the decision on the
Holstein Friesian. Other countries operating smallbreeding structure to be adopted.

nuclei of local breeds are Philippinnes, Indonesia Most countries opt for a central nucleus herd or
with Madura, Bali and Ongole Malaysia with Kedal herds. This, if large enough and properly organised,
Kelantan and many breeds in India. The decision ons certainly likely to provide genetic progress, as
whether a pure breeding scheme for improvement igvidenced by the herds operated in many ‘devel-
feasible will be dependent upon the size of the popueped’ countries. However, the success in centralised,
lation—an ‘Effective Number’ (Ne) of at least 50 is and government units appear to be limited, possibly
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because the management is not directly involved irif not specifically designed for the particular circum-
any rewards from the success. In addition, therestance, it is possible that progress is reduced (Steane
seems to be a tradition of placing the central unit inet al. 1982). There are other more important issues
an environment totally different to that in which the with ONBS since these tend to be cooperative ven-
commercial users keep their animals. A closedtures—in fact, the first were all termed ‘Group
nucleus also has to start off with very clear plans a8reeding Schemes’ (GBS) in New Zealand and Aus-
to the avoidance of inbreeding. This can be particuiralia. It is crucial that issues of ownership of animals
larly important if traits of low heritability are to be and progeny, terms of transfer of all genetic material,
included in the selection goal since breeding valugoining and leaving the group, the location and man-
estimation procedures use information on relativesagement of the nucleus are all settled legally before
and this may increase the likelihood of inbreeding.the scheme starts to operate. Experience indicates that
There are now several programs available to assist iwithout this, the major beneficiary of the scheme will
the avoidance of inbreeding. be the legal profession.

The Open Nucleus Breeding Scheme (ONBS) is However, ONBS/GBS do have some advantages
often quoted as the preferred method of operatiorther than the genetic ones. The dissemination of
since, by using many base herds animals to provide inproved material becomes part of the whole opera-
few highly selected (even if low accuracy) females adion, individual members can use their attributes to
the original nucleus, there can be an immediate gaibest advantage for all and publicity is a joint and
which no individual herd could have achieved. Thecoordinated effort. If structured properly in the Asian
operation then continues to accept replacementieveloping country environment, ONBS can provide
females from base herds on a regular basis (seeonsiderable political protection, particularly impor-
Figure 3). There are additional benefits to thetant in long-term schemes as there is little doubt that
immediate genetic gain since the ONBS, if properlygovernments in Asia are likely to move to further
designed, will increase the rate of genetic change angrivatisation over the next few years. Schemes need
also reduce inbreeding rate (James 1977). Howevetop be started in a way which allows this transition to
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Figure 3. Open nucleus breeding scheme (ONBS).
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take place without causing major upsets or indeedProceedings. ONBS allow for different levels of
the abandonment of schemes. recording between base units and the nucleus and
A ‘dispersed’ nucleus can have advantages irfan provide an overall reduction in recording costs
terms of risk aversion but clearly suffer from dis- where traits are difficult and/or costly to measure. In
advantages in genetic terms unless each herd BPme schemes, simple records of frequency of
sufficiently large to allow good contemporary calving may be adequate if the breed is part of a
comparisons and adequate numbers of bulls an@rossbreeding strategy to provide the product. Other
progeny to link herds well. Dispersed nuclei can beltraits are essential for obtaining the desired genetic
reasonably easy to operate; for example, if a breed ighange—calf birth weight and calving difficulty
located in series of villages, each can be designate@ssessment play an important part if limits to change
as a nucleus and then bulls selected in one village ai@ these traits is an objective.
sent to another (in a set sequence) so that after, say, o
six generations the circle is completed. This avoiddPissemination

inbreeding, provides genetic gain and provides eact'-he strategy for passing the genetic changes to the

overall population needs careful consideration prior
these cover the whole location, it does not comfo the event. Schemes -“ke QNB-S and. Dlspersed
. . v e Nuclei do have some dissemination built into the

promise contemporaneity and gives participantSyesign byt others do not. The general assumption is
some phenotypic chgnges to talk a_bout. . that of A.l. and this is often the optimal method.

Where a breeding strategy involving cross-powever, this is not always the case—Africa is
breeding for the commercial slaughter animal is pracijttered with derelict Al centres (Jasiorowski 1990)
tised, it is sensible to use the early parities for pureyng Asia could well have similar experiences unless
breeding and later ones for crossing. This not onlyagequate preparation for dissemination is planned.
reduces generation interval but also has physicathe gifferent ‘lag’ times for various options have to
benefits. This should perhaps be the approach evelle carefully studied so that infrastructure can be
tually adopted in the Thai schemes and was plannegptimised for whatever system is shown to provide
for t_he Malaysian Kedal Kelantan program mentionedine most cost effective means. The linkages with
earlier. extension services and possible privatisation should
Trait not be ignored in assessing these options.

raits

The traits to be selected is a subject addressed tJ)V vitro conservation

other papers in these Proceedings—suffice it to sayhere a breed is at risk, as is the case for many cattle
that biological efficiency is not easy to measure evemnd buffalo populations in Asia, it is important to carry
in the best of circumstances. There are many interout in vitro conservation alongside but not in place of
dependent traits and, while new bio-engineeringthe in vivo programs. These techniques are not alter-
offers the long-term possibility of changing some of natives but form a linked strategy. While techniques
these, even those alterations will need to be carefulljor DNA storage are now fairly well developed, they
studied over several generations before even considtill cannot replace the more traditional methods of
ering its adoption. Correlated responses are part angtorage of semen and embryos. Embryos provide dis-
parcel of any scheme and may well dictate the typeinct advantages in terms of maintaining the breed
of breeding strategy adopted (cross-breeding may gejenotype since they also retain the maternal mitochon-
over the problems of antagonistic traits in somedrial DNA which semen does not. The techniques are
systems). It is well documented that selection forwell established but the major problem in almost all
growth will increase mature size and also calf birthcountries is proper sampling of material (whether it
weight unless specific actions are taken to avoithe males for semen or matings for embryos). For
some or all of these consequences. There is googkample, the UK, which has had conservation
evidence that selection for ‘305 day’ lactation yield activities for over 25 years, has failed to carry out this
has increased calving interval and that selection fOﬁspect properly. Recommendations for proper
lifetime performance may be a preferable optionsampling are available as are those for sampling and
(Simm and Pryce 1998). The desk studies leading t@nalysing DNA (FAO 1998). Improper sampling is a
the formulation of long-term policy need to consider waste of time and funds and is not justifiable under
all these options and their implications for the any but the most extreme circumstances (major
industry and the market. disease outbreak, war, earthquakes, etc.). The recom-
The recording required clearly depends on objecimendations for genetic characterisation include the
tives and is the subject of other papers in thes@rimers as advised by the International Society for

146

Development Strategies for Genetic Evaluation for Beef Production in Developing Countries
edited by Jack Allen and Ancharlie Na-Chiangmai
ACIAR Proceedings 108
(printed version published in 2002)



Animal Genetics (ISAG) and these should be followed Genetic evaluation both between breed and within
if funds are to be spent in a fully responsible mannebreed has an important role to play in the ‘Livestock
since their use allows global interpretation of localRevolution’ and has certain advantages but cannot be
data. The list is available on FAO DAD-IS. considered in isolation. In addition, annual output per
animal of a specific product is not necessarily the
o . major component of biological efficiency. The main-
Optimisation of Production Systems tenance of genetic diversity is crucial for long-term
sustainability and both in vivo and in vitro schemes

The various analyses undertaken together with thepoiq pe considered as elements of the same policy.
technology assessments will enable prediction angrne yse of all available resources in a manner which

then modelling of various aspects of each system tQes not result in the reduction of and/or damage to
identify potential gains and sensitivities within each \asqurces for future generations is perhaps the most

system. These will further the likelihood of being jmportant consideration now required of all countries.
able to optimise systems in terms of those criteria

considered most relevant in national terms.
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Beef Cattle Genetic and Breeding Projects in Vietnam
and the Future Direction

Brian M. Burns?!, Dang Vu Binh? and Vo Van S&#

Abstract

Vietnam’s current and future human population estimates are presented. Present per capita
ruminant and non-ruminant meat consumption is also reported. Based on this information, projected
demand for meat from both ruminant and non-ruminant sources in 2010 will outstrip supply. It is
estimated that Vietnam has the capacity to supply a high proportion of these projected shortfalls
through improvement and development of its existing production systems. Specifically, this paper
is focussed on describing the beef cattle breeds in Vietham and their respective production
characteristics. Further, factors that are preventing the development of coordinated beef cattle
breeding strategies to improve productivity and profitability are identified and ACIAR and AusAID
projects developed to improve the profitability of farmers’ beef production systems are discussed.
Finally, recommendations to ensure the future development of coordinated beef cattle breeding
strategies that will assist in improving the profitability of farmers’ beef enterprises are presented.

AT PRESENT Vietnam’s population is estimated to be of these projected shortfalls through improvement
about 78 million people. By the year 2010, theand development of its existing production systems.
country’s population is projected to exceed 100 mil-
lion people (Anon. 1995). This increase in popula-
tion and economic growth will increase the deman
for animal protein of all types.

The UN Food and Agriculture Organisation (Anon.
1994) estimated that annual per capita meat consum

The small Yellow Cattle and the Laisind breeds
re the most common breeds of cattle in Vietham.
ellow Cattle have low average body weights, about

180-200 kg for mature females, around 300 kg for
FEUHS and are extremely well adapted and fertile. The
X . ; -aisind breed is a result of crossing the introduced
tion was 16.6 kg with around 2.5 kg derived from poy ginghi breed (1920 and more recent introduc-
ruminants and 14.1 kg derived from nonjrumlnants.tions) with the local Yellow Cattle breed. Mature

Between 1970 and 1994, the consumption Oof non(]ﬁaisind animals usually average about 100 kg
ruminant ?nd ruminant meat increased by 2% ang\eayier in liveweight than Yellow Cattle and are

about 1.5%, respectively. Significantly, cattle num'&)ften used by farmers as a first cross when
bers increased over the decade 1983-1993 by 5 tempting to increase the size of their animals. In
annually to reach a poe’ulatlon of 3.3 million head andonera) cattle are managed on a low-intensity basis,
buffalo by just under 2% to reach 3.0 million head. utilising mixed feed resources of variable quality.

In 2010, projected demand for meat from bOthFertility rates in these cattle are good but growth

ruminant and non-ruminant sources will OUISINP | a10q and profit margins are typically low. These
sup_p_ly. Production of ruminant r_neat_(mamly beef)_ IScattle are used as sources of animal power, income
anticipated to be 3 kg per capita with consumption, .+~ torm of wealth

estimated between 3.6 and 4.2 kg per capita. Equiva- } ] )

lent estimates for non-ruminant meats are 18.9 kg Given this background, this paper discusses the

and between 21.5 and 25.2 kg for production andPresent situation in Vietnam, aspects of current beef

consumption, respectively. It is estimated thatcattle genetic and breeding projects in Vietnam and

Vietnam has the capacity to supply a high proportiorthe future direction. Specifically, discussions of Sub-
Project 5, Genetics and Breeding, ACIAR Profitable

- - eef Cattle Development in Viethnam Project
1Agency for Food and Fibre Sciences (Beef) Department o : -
Primary Industries, Queensland, Australia AS2/97/18) and an AusAID Capacity-Building for

2Hanoi University of Agriculture No. 1, Hanoi, Vietnam  Agriculture and  Rural Development Program
3National Institute of Animal Husbandry, Hanoi, Vietnam (CARD) Project are presented.
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Present Situation different regions of the country and targeted to the

needs of specific production systems.
At present, there are a number of factors that are pre- An important goal of this project has been to seek

venting the development of coordinated beef Cattleoutcomes which increase the profitability of cattle-

Pr%%dgcgoﬁgﬂiigilﬁcsér-:—t?vees?olrnfcalltlggrs to imorove therearing by smallholder farmers, rather than assessing
P results only in terms of physical production or

. ger;‘rc])trm?ntc%arlldnqtua(ljltxlor thelrrr(]:arttle;ﬁi ient b 1productivity measures. Extensive use has been made
0 Integrated pian to develop a more etcient be€lye ¢ research wherever possible and the whole

Sgt{:lte (Iar;?ctjr?rtgnE:Zr?ruagi]thngggslgﬁermgz?st{on of rele- program has been employing a diverse set of
P ’ research and training methodologies.

' rrl]oarkt(reztiilgéngs;ysltgmgtegrated supply - chain - and A distinctive feature has been to structure the
¢ limited evaluation 6f the production performance research through a series of independently-managed,
of the local Yellow Cattle, Laisind cattle or ‘Trop- integrated sub-projects as identified above. Inter-
ical Crossbred Cattle Types’ on level terms ind'sc'%"nar}/ tearr|1|s ftl?ve 'UVOIV%d S‘?m? tcommon

. : . _members from all of the main sub-projects to ensure
tsl;?st(;?ncsl environment/regional beef production that effective collaboration is maintained, both
¢ no sound monitoring, recording or collection of geographlcally_an(_j bfetween dlsc_|pl|nes. .
‘standard’ information on what is happening at the In the past, institutional agencies, such as national
local level — opportunity to use information in research centres have tended to measure significant
genetic analysis at a later stage; improvements in terms of more, better, larger and
¢ no structured breeding programs with well definedqu'Cker' However, smallholder farmers have gener-
ally nominated profitability as their first concern,

‘breeding objectives’; and . e )

e poor communication, coordination and colIabora—.namely' _T_zﬁonomlc perfofrman?e.b$r|9es, %rqf't ﬁ.nd
tion between universities, research, developmenpr%?é?:?'wi" (ke)em‘ter?:uprreeé)ictepcgoellffaecltltgf ;ﬁeintg]rvtef-
and extension (RD&E) and farmer groups toition on whole-farm profitability’ (Perkins 1996).
Further, recommendations based on official policy

or good research procedures have not been adopted

) . . by farmers. Generally, rejection has been based on
Beef Cattle Genetic and Breeding Projects  economic grounds, that is, too little return for the

in Vietnam extra inputs and effort; too great a risk for uncertain

ACIAR Profitable Beef Cattle Development in rewards and too great a lapse of time between invest-

Vietnam Project (AS2/97/18) ment and return.

A brief outline of Sub-Project 5, Genetics and

As a result of the rapidly growing economy, the Breeding is presented. A feature of this project has
demand for beef, predicted to rise as incomeseen the ‘on-farm’ research approach which has
increase and forecasts indicating a widening gap iraccepted the problems of measurement and replica-
the supply of beef from national sources, a need wagion across different farming production systems and
identified to raise the productivity of beef farming where issues are tested by farmers with their land
enterprises. Therefore, an ACIAR Project, Profitableand resources.

Beef Cattle Development in Vietnam, was designed

to assist in the profitable development of Vietnam’s . . .

beef industry through conducting collaborative ~ Sub-Project 5, Genetics and Breeding

Cattle Breeding Strategy.

research .in six key areas. These areas include: Objectives
* marketing systems;
« profitable calf management; The objectives of this project include:
« forage production within intensive farming * to undertake a critical review of the current
systems; breeding strategies of national and provincial
« evaluation of agro-industrial by-products as cattle authorities in Vietnam;
feed; » to improve the level of understanding of modern
¢ genetics and breeding; genetic principles and reproduction and artificial
¢ animal and human health. breeding technologies; and

The overall project objective has been to contributee to monitor the performance of progeny generated
to the profitable development of the beef industry in by crossing four tropically adapted performance-
Vietnam through an integrated, multi-disciplinary and  evaluated sire genotypes from Australia to Laisind
cooperative series of scientific activities conducted in  dams at two experimental research sites.
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Results tropical northern Australia and tropical Vietnam, and
then technologies/strategies that might be applied in

The results to date include: Vietnam were discussed

* The critical review of current breeding strategies . . .
in Vietham highlighted the urgent need to over- With the completion of the theory and practical

come the miplaced emphasis on ncreased bodfP TSNS O 1S SOUSS, Paricbans were S
size for cattle production and a long history of 9 h planning ot a £ .
uncoordinated crossbreeding with exot®os ficial br_eedlng program, that is Objective 3, at thelr_
indicus andBos taurus breeds, much of which has respective locations, so that they had both ownership

. . of the problems confronting the particular program in
yielded few lasting or useful results. Beef Cattletheir region and of the solutions to these problems.

|toorodtuhce}|onmlzrg Ioir:](t;::]-stﬁlgr? _l;\evde/ﬁzr;lne:t ecdo mggirre dThis approach received overwhelming support, with
Y 9 Y the result that all participants wished to have some

industry, which yields farmers a daily income . : .
return. More thought and research is required oﬂgtvt?]lgiwgr;t'gsthe proposed crossbreeding programs

developing a breeding strategy for beef cattle, ; )
with clearly-stated objectives which combine ~On the final day of each workshop, potential col-
result of this survey, this project has beenshop to listen to and discuss the objectives of the

focussed on developing a crossbreeding prograrRoPosed project, the proposed tropical breeds of
to produce a mid-sized, ‘easy care’ animal withDeef cattle to be used in the project and any concerns

good growth and good fertility, while remaining that they might have with respect to the production
well-adapted to the local environmental stresses. and evaluation of these crossbred calves. Once again,
« To improve the level of understanding of modernthiS Proved to be a very successful strategy. The
genetic principles and reproduction and artificial farmers were comfortable with this approach and
breeding technologies, two training workshops intheY openly discussed all issues with both the work-
Genetics, Breeding Programs and Artificial ~ ShOP participants and trainers.
Breeding Technologies were organised at Ba Vi Further, to ensure the success of this project, addi-
Research Station, Ba Vi, Ha Tay Province, north-tional presentations were made to the provincial
west of Hanoi and at Buon Ma Thuot and leaders of the Departments of Agriculture and Rural
M’Drak, Dak Lak Province in the Central High- Development (DARDs) so that they were aware of
lands of Vietnam. the objectives of the project, had some ownership of
Approximately 20 participants attended eachthe project in their province and also had the oppor-
workshop where an ‘adult education’ training tunity to explore the potential of integrating this
strategy of ‘learning by doing’ was employed, as theProject with already existing provincial projects. As
workshops were attended by people with various? result of this strategy, the provincial leaders of the
levels of training in the disciplines of genetics and DPARDs pledged their support to ensure a successful
animal breeding. After brief presentations on theory,conclusion to the project.
the participants were then asked to apply the princie To monitor the performance of progeny generated
ples that they had just learnt about through working by crossing four tropically adapted performance-
examples or through actual training on cows organ- evaluated sire genotypes from Australia, by artifi-
ised by staff from the National Institute of Animal cial insemination (Al), to Laisind dams at two
Husbandry. Further, the workshop focussed on both experimental research sites has been the greatest
the similarities and differences that exist between challenge in this project.

In Vinh Phuc Province, North-West of Hanoi, the following breeding program was employed:
Red Brahman (100% tropically adapt®os indicus) (Al) sires
Droughtmaster (50% tropically adaptBds indicus) (Al) sires
Red Brangus (50% tropically adaptBds indicus) (Al) sires
Laisind sires (natural mated)

At M'Drak, in Dak Lak Province, Central Highlands of Vietham, the following breeding program was
employed:

Recl? B)r/ahman (100% tropically adapt®ds indicus) (Al) sires
Droughtmaster (50% tropically adaptBds indicus) (Al) sires
Belmont Red (tropically adaptdgbs taurus) (Al) sires
Laisind sires (natural mated)

x Laisind dams

X Laisind dams
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During the second phase of this project, Al trainingResults
courses were run to evaluate the skills of the Viet-The results from this project include:
namese Research and Extension (R&E) staff. In addic Ten Vietnamese R&E staff visited the tropical
tion, Vietnamese R&E staff organised training days peef cattle production region of central Queens-
in heat detection for the cooperating farmers to ensure |and, Australia, and received specialist training in
that cows could be successfully identified for Al. R&E techniques and strategies in tropical
Representative calf breed types have been pro- genetics, animal breeding and reproduction and
duced and their growth performance will be evalu- visited all sectors of a tropical beef industry
ated towards the end of 2001 using a high molasses supply chain system.
based diet in conjunction with a true protein and. Tpree training workshops in ‘Tropical Genetics,
roughage. Reproduction and Animal Breeding’ were devel-
oped, organised and conducted in the North,
Central Coastal and the Central Highlands regions

AusAID CARD Project — ‘Enhancing of Vietnam. These workshops:
Tropical Beef Cattle Genetics, Reproduction > included the production of course notes in
and Animal Breeding Skills as Applied to English and translated into Vietnamese;
Beef Industry Supply Chain Systems’ > were centred on regional farmer groups/com-

munities involved in the established ACIAR

Genetics and Breeding Sub-Project sites in

Vietnam; and

> employed a ‘regional beef cattle production
systems approach’ that:

& used collaborative and consultative group
strategies between Australian and Viet-
namese R&E specialists working together
with these farmer groups to identify their
concerns/issues with respect to profitability
and sustainability of their beef cattle enter-

The focus of this project has been to enhance the
local capacity for teaching, research and extension in
agriculture and rural development in the key priority
area of agriculture, and livestock improvement in
Vietnam, and within these areas, to deliver activities
in the disciplines of biotechnology and genetic
improvement as highlighted as a priority area
by the Government of Vietham (GOV) in the
Vietham—Australia  Development  Cooperation
Program, CARD Program Guidelines. Specifically,
this project has focussed on specialised training, in

Australia and Vietnam, and curriculum development prises, .

in Vietnamese universities and associated agricul- ¢ resulted in more targeted R&E strategies that
tural institutions, in the disciplines of genetic effectively addressed these issues, promoted
improvement, reproduction and animal breeding. local ownership of both problems and solu-

tions by all members of farming families and
communities and R&E specialists through

Objectives this approach resulting in increased adoption
The objectives of this project include: of ‘best practice’ management strategies;
» short-term R&E staff placements in tropical cen- and
tral Queensland, Australia (‘train the trainer ¢ assisted in the alleviation of poverty in the
strategy); these local collaborating farming communi-
¢ three strategically located workshops conducted ties, as a direct result of implementation of
throughout the northern, central highlands and this ‘regional beef cattle production systems
central coastal regions of Vietham (use of Aus- approach’.

tralian specialists and Vietnamese R&E staff A feature of these workshops, as identified above,
trained in Australia, as identified above); and was activities centred on regional farmer groups at
» curriculum development exercises in Viethameseestablished ACIAR Genetics, Breeding and Repro-
universities and associated agricultural institutions.duction  Sub-Project sites throughout Vietnam
A final objective of this project has been to enhanceemploying Australian and Vietnamese extension
the Sub-Project 5, Genetics and Breeding, ACIARSpecialists, working together with these farmer
Profitable Beef Cattle Development in Vietnam groups, to identify their concernsfissues with respect
Project (AS2/97/18). To date, this sub-project hago profitability and sustainability and to ensure that
been progressing well and has offered many activéuture research would be based on identified ‘issues’
learning opportunities for project staff. However, this — ‘issues-based research’.
ACIAR project has a research focus and the project A new curriculum in ‘Tropical Genetics, Repro-
team has not been able to extend the successes of thisduction and Animal Breeding’ will be developed
project to the wider farming community. in collaboration with Viethamese universities and
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associated agricultural institutions, and agreed to >

by these organisations.

These activities will result in the development ofa >

strong framework for future growth forged through

the delivery of modern genetic principles applied to

the development of practical animal breeding strate-
gies and delivered through the latest reproductive

technologies.

Recommendations for Future Direction

There are a number of recommendations that have

been identified to ensure the development of coordi-

nated beef cattle breeding strategies that will assist in

improving the profitability of farmers’ beef enter-
prises. These include:
¢ Universities, RD&E groups and farming commu-

nities/families

> Encourage interactive and participatory
approach between these groups in problem
solving.

> Develop a ‘two way’ flow of information
between these groups.

> Foster a collaborative and coordinated
approach in the collection and management of
‘standard’ data. .

> Promote the development of a sound National
Beef Cattle Recording Scheme. .

Foster a Regional/Whole of Commune Beef Cattle

Production Systems Approach

Define the Beef Production
System’.
Define the environment.
Ensure a sustainable production system
¢ Resources available for future generations
(soil and vegetation).
¢ Cost of production/Maximise profit (factor
in all costs and returns).
No one ‘best regional/national system’ with
respect to replacement animals and sale ani-
mals.
Investigate the opportunity for integrated/
‘alliance’ type systems, for example, seed-
stock producers, commercial breeders and
finishers.
Market definition.
Investigate and promote payment on final live-
weight or slaughter weight.
> Develop management strategies
¢ Finishing strategies
& Weaning strategies
& Disease management strategies
¢ Breeding cow herd\Bull management.
> Genetic improvement program (bull selection)
Develop a permanent and unique animal identifi-
cation system.
Develop customised ‘Regional/Commune
Breeding Objectives’ and a National Breeding
Strategy (Figure 1.)

‘Regional

>

L 4

Vietnam local
cattle breeds

Nucleus herd/s

Some Al

Pedigrees

bwt wwt ywt ss dc, tmp

Adaptation (tick, egg cnt, temp, ??)

Flow of
genes

Multiplier herds
Sires from Nucleus

Various villages

Pedigrees, weights (monitor)

» Farmers who are prepared to ‘change’ and cooperate are the ones who usually
the top of the breeding structure and others move to the bottom.

Villages
Natural sires
Organised sire exchange

move to

Figure 1. National breeding strategy.
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> Criteria: References

¢ Well adapted; ) )

& Good fertility; Anon. 1994. FAO AGA. Viet Nam — Livestock Sub-Sector

& Mid-sized: ' Research Priorities. Animal Production and Health

* ‘Eas caré" Section, Informal Discussion Paper, 3 p.

. Gooé’ rowih' Anon. 1995, World Bank. Vietnam Population and Family
growth; , Health Project, Vol. 1, para 1.4, page 9.

¢ Combination of farmers’ preferences and

ticial Doli Perkins, J. 1996. Action and Consequence: Sensible
omicial policy. ) _ Economics for Rational Researchers, ACIAR Proceed-
Develop an Economic Selection Index = $W jngs Exploring Approaches to Research in the Animal

survival + $x fertility +y rate of gain. Sciences in Vietnam, Hue University of Agriculture and
Need to start with manageable sites. Need to work Forestry, Vietnam, No. 68, 31 July—3 August, 1995,

with farmer groups who are prepared to ‘change’ 159-162.
and improve their production system rather than
trying to change the whole country.

153

Development Strategies for Genetic Evaluation for Beef Production in Developing Countries
edited by Jack Allen and Ancharlie Na-Chiangmai
ACIAR Proceedings 108
(printed version published in 2002)



The Influence of Brahman Genetics in the Australian
Cattle Industry

John Croaker?

Abstract

The growth and development of the Australian Brahman has been described as the greatest
livestock revolution in history. Using technologies such as BREEDPLAN, Al and ET to improve
the rate of genetic gain, has increased the impact of Brahman genetics from being a crossbreeding
option to the largest pure breed in the country. With the Brahman cross and derived breeds
increasing to 35.5%, the Brahman influence now impacts on more than half of the Australian herd.
Beef markets available to Australian producers range from the 180-240 kg domestic supermarket
trade to 300-420 kg grain fed export markets. Live cattle exports for 2000 numbered almost
900,000 head. The introduction of Brahman genetics into the Australian cattle industry was in
itself applying technology to make change.

THE INTRODUCTION of Brahman cattle into Australia A project to import Brahman cattle eventuated in
is an excellent example of the way technology canl933 with the co-operation of three Queensland
change an industry. pastoral companies and one individual grazier. The
The history of Brahman type cattle in Australia syndicate imported 18 head in the 1933 shipment
goes back more than 200 years to the early days ofhich was put together by Dr Kelly. On arrival, the
colonisation. However, these cattle had no impact orcattle were divided among the syndicate members
the industry we know today. and used in breeding trials controlled by the CSIR.
Dr J.A. Gilruth, a veterinarian who, after a period Sale of progeny was not permitted in the early
as Administrator of the Northern Territory became stages; however, the results of the trial were so suc-
chief of the new division of Animal Health in the cessful sales did eventuate in spite of stiff opposition
Council for Scientific and Industrial Research from many traditional graziers.
(CSIR), concluded after a tour of Texas USA in 1920 |n 1946, two north Queensland graziers, Mr Ken
that ‘vigorously controlled cattle breeding experi- Atkinson of Wairuna and Mr Maurice de Tournouer
ments in North Queensland would be wise’. of Wetherby, Mt Malloy, who had bought cattle and
When preparing a research program for CSIR injoined the syndicate, decided to form the Australian
North Queensland, he included a proposal ‘for anZebu Breeders Association. Shortly afterwards, the
enquiry into Zebu crossbreeding experiments carriethame was changed to the Australian Brahman
out by the United States Bureau of Animal IndustryBreeders’ Association.

and others in the southern US states. Membership grew slowly as the availability of
The enquiry was carried out by Dr R.B. Kelly who Brahman cattle was limited.

concluded that Brahman crossbreeds: The CSIR became the CSIRO (Commonwealth
(1) matured earlier; Scientific and Industrial Research Organisation) and
(2) grew and finished on inferior pasture, continued research into the mechanisms of adapta-
(3) had atwo to three percent carcass yield advantagéipn which made the Brahman a superior animal for
(4) had a high drought survival rate; and northern Australia.

(5) carried relatively few ticks. Further importations followed in the early 1950s

and by 1954, 49 head had been imported. Importations
were terminated in 1954 because of blue tongue in the
lGeneral Manager, Australian Brahman Breeders’USA. Health protocols changed in 1981 and since
Association, Rockhampton, Queensland, Australia then more than 700 animals have been imported.
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The initial objective was to use the Brahmans for
cross breeding with no thought to establishing them
as a major breed in their own right. This changed as
cattlemen recognised the improvements in produc-
tivity they achieved as the cattle continued to be
upgraded towards a pure Brahman.

1990 1994 1997 2000

|:| Brahman . Brahman Cross and Derived Breeds

Source: Australian Bureau of Agriculture and Resource, Economics
1977 1982 1987 Australian Farm Surveys derived from interview and statistical
extrapolation

Source: Australian Bureau of Statistics . .
Figure 2. Brahman, Brahman Cross and Derived Breed

Figure 1. Brahman cattle as percentage of the QUEENS—attle as percentage of the AUSTRALIAN cattle herd.
LAND cattle herd.

By 1973 their numbers had reached 226,400the Australian Bureau of Agricultural and Resource
2.5% of the Queensland cattle herd. Numbers conEconomics which, although useful, are not as robust,
tinued to grow and in 1987 the Brahman populationdue to sample error.
exceeded 1 million head which was 11.2% of the Brahman cattle were estimated to be 8.8% of the
State’s beef cattle herd. population in 1990 and influencing another 31.9%

Accurate statistics on the break up of the Queensthrough crossbreeding and Brahman derived breeds
land cattle herd were last collected in 1987. Sincesuch as Brangus, Braford and Charbray etc. In the
then, the industry has relied on surveys conducted bg0 years to 2000, their numbers are estimated to have

Northern includes Queensland
Northern Territory and Pilbara &
Kimberley areas of Western Australia

38.4%

Brahman Indicus Other British & Santa Other
Taurus Tropical European Gertrudis
Cross

Source: ABARE Australian Farm Survey

Figure 3. Estimated beef herd composition in northern Australia — 2000.
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almost doubled to 15%, making them the largesiand performance database which contains pedigree
purebred in the country. With the Brahman cross andecords on over 500,000 animals — Brahman
derived breeds increasing to 35.5%, the BrahmamREEDPLAN.
influence now impacts on more than half of the The 4 economic drivers of beef production in
Australian herd. northern Australia are:

In the northern industry, which includes the statess survival;
of Queensland, Northern Territory and the Pilbaras reproduction;
and Kimberley areas of Western Australia, the per~ weight gain;

centage is almost 74%. _ _ « carcass and meat quality.

North of the Tropic of Capricorn, the impact of  Survival requires adequate adaptability for the
the Brahman is highlighted by the fact that an estiproduction environment and attention to structural
mated 110,000 or 70% of the bulls servicing thesoundness which is easily recognisable with visual
industry in this part of the country are Brahman.  appraisal and somewhat difficult to build into an

objective analysis.
The Australian Brahman Breeders Reproduction is assessed in the Brahman BREED-
Association (ABBA) PLAN system by two traits, scrotal cwcumference as
an indicator of male fertility and days-to-calving, as
The ABBA has over 1100 members and is thean indicator of female fertility.
largest beef cattle breed association in Australia. It Growth is represented in our analysis by 5 traits
registers and records over 26,000 new animals annu— 200-day milk, 200-day growth, 400-day growth,
ally which is among the highest recording activity of 600-day growth and mature weight. The combination
any of the beef breed associations. The associatioof these traits contributes to the accuracy of the anal-
maintains a state-of-the-art computerised pedigregsis through the correlation between the traits and it

o T
2.5% 1.8%

Brahman Indicus Other British & Santa Other
Taurus Tropical European Gertrudis
Cross

Source: ABARE Australian Farm Survey

Figure 4. Estimate of bulls on broadacre properties north of the Tropic of Capricorn — 2000.

Table 1. Traits reported in Brahman breedplan.

Growth Carcass Fertility
200 day milk Carcass weight Scrotal circumference
200 day growth Eye muscle area Days to calving
400 day growth Rib fat
600 day growth Rump fat
Mature weight Intra muscular fat
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also provides some differentiation between earlier In 1990, the NBRS and ABBA files were merged
maturing and later maturing animals. and the Brahman BREEDPLAN pedigree and

Carcass and meat quality in our markets basicallyperformance database was created. Our first sire
means Yield; therefore, the traits we are mainly consummary was published in 1991. It contained the
cerned with are carcass weight, eye muscle area, rignalysis of 105 sires and 14,104 dams in eleven
fat, rump fat and retail beef yield. herds and 32,201 weight records.

Intra muscular fat has been included and may During 2000, group BREEDPLAN analyses
become more important in the future if processorsincluded 7543 sires, 52,755 dams in 47 herds and
develop value-based payment systems which include67,695 weight records.

marbling. While the number of participating herds may seem
o low, they represent more than one third of the Asso-
Utilisation of Brahman BREEDPLAN ciation's calf recordings because most of the major

BREEDPLAN has been used in the Australianherds are involved.

Brahman industry since its inception in 1983 through In 1999, the Australian Registered Cattle Breeds
the National Beef Recording Scheme (NBRS).Association (ARCBA), prepared a report on the
Usage levels were low and duplication of input dataimpact of BREEDPLAN throughout the industry by

was a major disincentive. extracting data on active cows.

Table 2.2000 Brahman group BREEDPLAN run statistics.

Trait No. of records Avg. adj. wts
200 day weight 78,981 199 kg
400 day weight 38,492 267 kg
600 day weight 47,537 370 kg
Mature weight 2684 499 kg
Total number of weight records 167,695

Scrotal circumference records 7115

Adj. avg. 27.25 cm

Scan carcass data records

12/13 Rib fat 6604 2.58 mm
Rump fat 6680 4.04 mm
IMF% 254 2.74%
EMA heifers 2957 50.2 cm
EMA bulls 3639 68.1 cm
Abattoir carcass records 5467

Total number of sires 7543

Total number of dams 52,755

Number of herds participating a7

Table 3.Estimated number of active cows and BREEDPLAN cows for the brahman breed in 1999.

Herd size Estimated no. of Estimated no. of % of group Cumulative %
active cows BREEDPLAN cows

250 + 7657 5991 78.2 78.2
150-250 3574 1455 40.7 66.3
100-150 2376 1013 42.6 62.2
50-100 4598 734 16.0 50.5
25-50 3360 498 14.8 44.9
<25 4342 104 2.4 37.8
Total 25,907 9795 71.4

Total number of herds with inventory 749
Total number of BREEDPLAN herds 58 (7.7%)
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This research showed that the larger more influenwhich is inserted into our magazine and distributed to
tial herds are using BREEDPLAN. In fact, 78.2% of more than 2200 cattle producers, agents and industry
the cows in herd size of 250 and above are in BREEDsupport services throughout Australia.

PLAN (Table 3). Overall Brahman participation was
37.8% which is similar to the European breeds. Web application www.brahman.com.au

For a number of practical reasons, mainly createq aqgition to the printed material, our entire data-
by poor seasons, participation in BREEDPLAN in page of pedigree and performance information is

the early 1990s was lower than anticipated. HOW-gy5ilaple on the internet 24 hours a day, 7 days a
ever, since 1998, the participation rate has increasegyeek.

mainly due to the Association’s involvement in the The information is interactive and able to be
Tropical Cattle Technology Services (TCTS) project. o5 cheq using very powerful search engines and is
TCTS is a project funded by ABRI, Meat and Live- updated on a weekly basis

stock Australia and all of the tropical breed associa- '
tions to employ a technical officer. The project hasggnatic trends

been managed by Richard Apps since its inception ) ) ) ]

and he has been able to more than double the utilisdhe genetic trend for the weight gain traits are
tion in almost all of the breeds involved. By working clearly evident from the increase in the average EBV
directly with members, he has been able to not onlyor the various weights over time (Figure 5).

increase the volume of recording but also to improve Prior to 1983, performance recording was based on
the quality of the data on initial entry. In many casesSelection using ratios and it can be clearly seen when
this has included the uptake of historical weightthis back data were re-analysed in the BREEDPLAN
records used for performance ratio analysis bysystem in 1983 that very little if any progress had

members. been made.
) Since 1983, the genetic trend for all growth traits
Sire Summary has been positive with the exception of milk where

Our Sire Summary is published annually and reportsio selection pressure for improvement has been
on all of the traits described previously in a documenimade because of the negative correlation between

EBV
18 .
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Figure 5. Average estimated breeding values (EBVs) for calves since 1987.
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increased milk and female reproduction in our pro-Flow of Genetics
duction environment. Brahman cattle have sufficient

milk to adequately rear a calf; therefore, it is not a

selection priority for this trait to be increased.

The value of using high EBV bulls as well as the
accuracy attached to the EBV has been confirmed on
a number of producer demonstration sites in Queens-
land using Brahman bulls.

ELITE HERDS
MOST BREEDPLAN
MEMBERS

The most recent of these was hosted by the MUHLE;QPD%ER Muﬁg"quLéER
McClymont Family at Bourketown, North Queens- i 1ipLE sRE SINGLE SIRE

land.

Ten Brahman bulls selected on 600-day EBVs
were used by Al randomly over heifers. The 5 high
EBV bulls had an average 600-day EBV of +27.4 kg.
The 5 low EBV bulls had an average 600-day EBV
of —12.6 kg.

The high EBV bulls’ average was 40 kg above the
low EBV bulls; therefore, BREEDPLAN predicts the
progeny of the high EBV bulls to weigh 20 kg
heavier at 600 days (about 19 months).

The progeny of the high EBV bulls were on
average:
¢ 1kg heavier at weaning;

e 15 kg heavier at 10 months of age;
e 22 kg heavier at 19 months of age;
¢ 31 kg heavier at 31 months of age;
¢ 41 kg heavier at 40 months of age.

erds.
At slaughter, the progeny of the high EBV bulls  some of the elite herds also run multiplier herds
returned an average of $41 per head more than thgs part of their production system. Most of the elite
low EBV bulls. The results from the trial showed herds are members of BREEDPLAN and it is this
that the performance of the progeny was very closeector of the industry where most of the critical
to that predicted by the EBVs and the magnitude ofkelection takes place.
difference between the two lines increased with age.

n | @
v v

COMMERCIAL
INDUSTRY

Figure 6. BREEDPLAN flow chart.

The structure of the Brahman seedstock industry in
Australia is the classic triangle (Figure 6) with the
elite herds at the top producing animals that pass on
to multiplier herds. The multiplier herds come in two
forms. They can be other stud breeders using single
sire breeding methods or alternatively multiple sire

Al and ET utilisation The Australian Beef Industry

A total of 27,284 animals were calf recorded from 1he Australian cattle herd is estimated to be
July 1, 2000 to June 30, 2001. BREEDPLAN mem_26.5 m|_|||on_ head, half of which is in northern
bers were responsible for 51% of these recordings®ustralia (Figure 7).
This figure is slightly inflated as some new BREED- _ Australia has about 2% of the world cattle popula-
PLAN members have input some historical data.  tion, yet it is responsible for 21% of world beef trade

A total of 1030 (3.77%) of the calves recorded (64% domeg.tlc production). Total slaughtering for
were produced by (embryc)) transfer (ET) and 30042000 excluding calves amounted to 7,519,100 head
(11%) were by artificial insemination (Al). (Table 4).

BREEDPLAN members were responsible for 51%
of ET activity and 55% of the Al recordings.

The ET activity is restricted to use with elite or

Table 4. Australian beef and veal exports for 2000
(851,978 tons. 47 different countries).

high priced females as the technique is still relatively

Major destinations

expensive.

Al use is basically restricted to use with h_eifers.f,aspﬁn 3121(?}%%9
This is because it is not practical in most situations torea 68,866
run Al programs with lactating females because ofTaiwan 28,964
the difficulty detecting heat in extensive grazing situ- Other Asia 47,193
ations and an extended calving period which usuallygsnada %5‘5&1

continues for at least 5 months.
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NORTHERN
TERRITORY
1.6 Million
QUEENSLAND
10.7 Million
WESTERN
AUSTRALIA
1.9 Million
SOUTH
AUSTRALIA
1.2 Million

NSW
6.3 Million

VICTORIA

4.1 Million
AUSTRALIAN TOTAL TASMANIA M
26.5 Million 0.7 Million

Figure 7. Australian cattle numbers.

Table 5. Market specifications required in the Australian beef industry.

Carcass weight range P8 fat range Dentition Marbling requirement
Domestic supermarket 180-240 5-12 0&2T 0
Hotel and restaurant 230-280 5-12 0&2T 0
Korean 180-280 7-22 0-6T 0
EU 240-320 7-22 0-4T 0
Grass-fed Jap 300-400 7-22 0-6T 0
100 D Jap grain 300-400 7-22 0-6T 0
Long-fed Jap grain 300-420 7-22 0-6T YES
Australian market specifications northern areas. Previously cattle bred in the north

. . were transported south for fattening. The emergence
Beef markets available to Australian producers range: " " jive export market has turned what was pre-
2831 flg% t80_240 fkg domeftlc sEptermarket trade tQ/iously a 20 c/kg discount because of freight into a
. g grain fed export markets. ... 20 c/kg premium because the production areas are
All markets have weight, fat and dentition specifi- .| car to the export ports.

cations and the long fed Japanese grain fed market Live cattle exports for 2000 numbered almost

also has a requirement for marbling. 900,000 head (Table 6). The Asian currency crisis
o has had a major impact on the trade. However, the
Australian live exports BSE and FMD concerns in Europe resulted in

Live exports are an important and growing marketmarkets in the Middle East and North Africa
for the Australian cattle industry, particularly in switching to Australian cattle. Growth is expected to
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continue with increased numbers going to Indonesidl able 8. MLA/ALFA survey of feedlot activity.
and the Philippines, once they achieve political and
economic stability. Emerging market opportunities Intended market destinations, September 2000
exist in Mexico, Thailand, Vietnam and China.

Numbers %
Table 6. Australian live cattle exports. Japan 383,120 60
Korea 19,937 3
Destination 2000 1999 Other Export 6,376 1
- Domestic 231,038 36
Indonesia 296,252 158,482  Unknown 3,566 1
Philippines 223,774 269,572 Total 644,039 100
Malaysia 56,397 65,203
Japan 14,333 12,362
Libya 0 23,115  The production environment
Egypt 208,099 241,200 , )
Middle East 61,712 48,728 With almost half of the Australian cattle herd run in
Brunei 19,094 17,413 northern areas and more than one third north of the
Mexico 9,594 7,701  Tropic of Capricorn, Australia has strong synergies
Others 6,089 1,099  wijth the environmental conditions in most south east
Total 895,344 844,875  agian countries.
Australian feedlot industry Conclusion

The Australian feedlot industry has a capacity OfThe growth and development of the Australian

853,127 head. The greatest capacity is in Queen . .
land, followed by New South Wales (Table 7). Ej‘gg‘tﬁ)”nr}ﬁshibﬁgadesc“bed as the greatest livestock

. . It has transformed struggling enterprises from near
Table 7. Australian feedlot capacity, September 2000. bankruptcy to efficient and profitable enterprises

294165 Capable of financing multi-million dollar property

New South Wales

Queensland 403,602 development and contributing billions of dollars to
Victoria 63,857 domestic and export income.

Western Australia 45,463 The introduction of Brahman genetics into the
South Australia 46,040 Aystralian cattle industry was in itself applying
Australia — Total 853,127 technology to make change. Using technologies such

as BREEDPLAN, Al and ET to improve the rate of
Feedlot activity is largely directed at the Japanes@enetic gain has increased the impact of Brahman
export market with 60% of activity followed by the genetics from being a crossbreeding option to the
domestic market with 40% (Table 8). Feedlot utilisa-largest pure breed in the country.
tion varies depending on market prices for beef and The fact that 70% of the bulls servicing the
feed costs and rarely operates at near 100% dahdustry north of the Tropic of Capricorn is testa-
capacity. Utilisation in 2000 was about 75%. While ment to the breed’s success, not only through its
the feedlot industry is important for some marketssuitability for the production environment but also
the turn off from feedlots represents only 8.6% ofthe requirements of the domestic and export
total slaughterings. markets.
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The L13 Alliance — Meeting the Future Challenges of
Livestock Production

P.A. Rickards?

Abstract

The Agricultural Business Research Institute at the University of New England, Armidale, NSW
is proposing to extend to a number of other countries the use of a genetic database (BREEDPLAN)
in which genetic and breed performance data are pooled to produce estimated breeding values
(EBVs) which can be used to make selection decisions during cattle breeding. Thirteen countries,
Australia, Bangladesh, China, Indonesia, Laos, Malaysia, Pakistan, Philippines, Sri Lanka,
Thailand, Vietnam, Cambodia and India could be included in the system which could be expanded
to include dairy cattle, buffalo and small ruminants. The move is aimed at increasing the supply of
beef for human consumption in a situation where populations levels are rising, yet livestock
populations are dwindling.

THE International Food Policy Research Institute Table 1. Key statistics of 13 countries participating in
(IFPRI) in its paper ‘Livestock to 2020 — The Next Khon Kaen Workshop.
Food Revolution’ predicted that:

» The world is entering a livestock revolution that is Item Combined Percentage of
demand led; population world total
+ Compared with 1983, meat-and milk consumption, - population 31B 50%
will rou_ghly double by 2020; _ Cattle 382 M 30%
« Beef will become the most significant meat import Buffalo 152 M 94%
of developing countries by 2020, at 2.7 million
metric tons net. Countries included Australia, Bangladesh, China, Indonesia,

aos, Malaysia, Pakistan, Philippines, Sri Lanka, Thailand,

For environmental reasons, we can not aim tqQ- ¢ .
ietnam, Cambodia and India.

meet this increasing demand by doubling livestock
numbers. We need to run smarter livestock industries
that have greater productivity per animal. A numbersolutions to common problems. It would be very
of factors contribute to productivity including advantageous for this active liaison to continue under
genetics, nutrition, animal health and managementthe umbrella of what would appropriately be called
This workshop is examining the opportunities for the ‘L13 Khon Kaen Alliance’.

improvement through genetics.
Example of the challenge

Enter the L13 Alliance A dramatic example of the challenge we face has

The 13 countries that ACIAR have brought togetherbeen provided in the country report for Thailand.

in this Workshop in Khon Kaen will play a pivotal * Beef cattle numbers are down from 7.6 M to

role in the future of the world’s ruminant production, 4.9 M in the past 4 years (down by 35.5%);

as shown in Table 1. » Buffalo numbers are down from 3.7 Mto 1.2 M in
The participants at the Khon Kaen conference the past5 years (down by 67.5%);

demonstrated their capacity to work together to seek The human population is around 63 M and
increasing;

« Demand for red meat is increasing.

Managing Director, Agricultural Business Research® ThiS means that the gap between demand for red

Institute, University of New England, Armidale NSW 2351 ~ meat and the domestic supply is widening each

Australia year.
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It is possible for the L13 Alliance to meet the Performance recording

challenge _ Most of the L13 Alliance countries are recording
There are examples of how cattle enterprises andome performance of beef cattle and buffalo in their
|ndu§tr|§s in the region have.b.een able to make sqtzgnte breeding herds.
stantial increases in productivity. A noteable one is gwever, as has been shown by the Thai BREED-
the Australian Agricultural Company which runs p| AN project, the exercise of simply capturing per-
over 300,000 head of cattle in Northern Australia. Informance records will not, in itself, cause livestock
a period of five years in the 1990s, this company Wagmnrovement. This only happens when the records
able to double its output of beef. Key ingredients togq analysed (as in BREEDPLAN) and the resultant
this were: L Estimated Breeding Values (EBVs) are used to assist
"')) Eggeerr EL?E:?(')?\Q in making selection decisions.
- ' . There is considerable scope for pooling perform-
'.") tuming off slaughter cgttle at an earlier age; and ance records across a numbe?r of c:o?mtries%J tg improve
v) E]uunenrllgg ngiri()a breeding females, as a Conse'genetic selection. For example, Figure 1 shows how
-~ .__ten of theBos taurus breeds that are run in both New
groB\Aljttﬁ ?r? gg?/céllgtp?i?]gb)ééﬁstﬁg;%IPgmlagaﬂggutlﬁgr%nzealand and Australia have their data pooled for
L= tic evaluation on BREEDPLAN.

to be major importers of beef. gene

Howe\)er b?/ members of the L13 Alliance Jhe ten breeds involved all use BREEDPLAN
woring clsey togther il b feasie o meet Solvle It coeetng peromance oo 1 hob

e overall demand for beef. A good example is : ) ;
Philippines. It has a small cattle population of aroun,aceoalllsetcéi?:éo g?m;?”tﬁteag‘;?;df%pn %‘gg] Cc%uu?]ttr:izsg Qrte
2.3 M head and a human population of around 75 ooled for peac)(\ br,eed and across-country genetic
head increasing at 2.3% pa. By importing some beeP et q The  advant untry gf th'l
and over 200,000 live cattle per year for growing®vauations are done. fhe advantages of his
out, the Philippines has been able to increase its pogiPProach are: .
ulation of cattle marginally each year. Through an® comparable EBVs are produced across countries
ACIAR project, the Government of the Philippines is  for each breed, making selection decisions easier
now introducing BREEDPLAN to the nucleus Where animals are from the other country;
breeding herds so that the productivity of local cattlee with more data in the evaluation the accuracy of
can be increased. EBVs is higher;

Breeds involved
ABRI * Angus
Armidale « Hereford
* Shorthorn
« South Devon
ﬂ Feilding ﬁ:i] * Murray Grey
* Simmental
d;] * Limousin
* Charolais
« Blonde d'Aquitaine

* Salers
Pooled
Database

e,

.
Genetic evaluation i £
« Comparable EBVs within breed = - ]
« Greater accuracy & -
« Faster genetic progress &EEI:I'F"-F

« Standard extension and information system

Figure 1. Regional genetic evaluation approach — Trans Tasman.
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« more data and higher accuracy EBVs means thaitrategies. Thai staff would be able to offer support to
its possible to identify and use more readily theneighbouring countries in establishing these systems
elite genetics that increases the rate of genetid required. Overall supervision from ABRI staff with
progress; expertise in BREEDPLAN would be required.

» with producers in both countries using the same In doing these evaluations, the latest version of
recording and genetic evaluation system it is posSBREEDPLAN permits introduction of EBVs calcu-
sible to achieve economies of scale in use of dated on sires that have been evaluated in Australia
common extension material; and but are used in other participating countries. The

* more cattle breeders benefit from the research anddvantages of this approach foos indicus cattle
development that underpins the common geneti@and for buffalo in Asia are as for those described
evaluation system. above in the trans-Tasman evaluationdas taurus
This trans-Tasman approach could be extendetreeds. Benchmarking the performance of animals in

across a number of Asian members of the L13 Alli-various Asian environments should be an urgent

ance as shown in Figure 2. objective of the L13 group.

In Figure 2, the countries shown as pooling data Importantly, across-country evaluations can be
are for illustrative purposes. Any of the L13 coun- extended to dairy cattle, buffalo and small ruminants.
tries could pool data. The ACIAR project just starting in the Philippines is

To achieve this it would be necessary to: researching this extension.

* run national databases on BREEDPLAN software;

» set up genetic linkage between countries, througfrhe future
use of semen from link sires for example; There are great opportunities to improve livestock

* pool data for genetic evaluation. production across the L13 alliance by working
The ACIAR-funded computer system installed in collaboratively with technologies such as BREED-

Bangkok could be used as the central processin@LAN. ACIAR is to be congratulated for its foresight

system initially. Not only could it run across-country in bringing this workshop together. | hope it is the

evaluations, but it could also act as a central datatart of an ongoing dialogue between the participating
processing unit for other countries beginning thecountries on ways of maximising breed improvement
development of their pedigree and performanceo meet the challenges of the livestock revolution.

Requirements

* Run national database

« Set up genetic linkage

* Pool data for evaluation

« Can extend approach across
— beef

— dairy
- — buffalo
b, il — small ruminants
Pooled
Databases
EBVs imported
for linked sires from .
Australian evaluations i .-i
glll¥ P
Genetic evaluation 5
« Comparable EBVs within breed type _,
« Greater accuracy £ i ? i
« Faster genetic progress nf i .
« Standard extension and information system '3._9_ s
Epppnt

Figure 2. Potential approach to genetic evaluation by L13 participants.
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INTERNATIONAL LIVESTOCK REGISTER
... the World’s Leading Livestock Recording Scheme

The ABRI

The Agricultural Business Research Institute (ABRI) in Armidale NSW now provides its International

Livestock Register services to over 60 breed Associations and government-run breeding programs world wide
Our service is supported by a team of 180 people including scientists, agribusiness experts, marketin

specialists, software developers and field staff. The composition of this team is shown in Figure 1.

ABRI's Personnel Resources
Managing Director
PA Rickards OAM

Software Operations Administrative/ Field Services
Development technical support
17 Senior analysts 30 science/ 35 clerical & 97 field
animal science/ data entry personnel

finance graduates

Total Team — 180 People

180

Growth

E

T
1993 2000

Figure 1. Personnel resources of ABRI and the growth of the team since 1993.

The growth of this team has been spectacular from 37 in 1993 when ABRI incorporated as a compan
limited by guarantee to 180 in the year 2000.

In addition, ABRI has commercialisation rights for much of the technology coming out of the University of
New England-based Animal Genetics and Breeding Unit. AGBU has about 20 professional staff and works
closely with ABRI on research, development and delivery of advanced livestock breeding technology
worldwide.

The ILR software is comprehensive and flexible and has been applied successfully across a number ¢
livestock industries, including:

« Angora goats
Boer goats
Dairy cattle
Beef cattle
Buffalo
Red deer
Elk
Ostrich
Alpacas

ABRI also markets software for genetic evaluation of pigs (world wide), it runs a web-based animal enquiry
system for Australian Stock Horses and Australian Quarter Horses and distributes software worldwide to the
racehorse breeding industry.
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In 2001, ABRI expects to process around 514,000 registrations on its software for over 60 breed
associations worldwide. The distribution of these registrations by livestock grouping is shown in Figure 2.

Registrations to be processed on ABRI's Breed Registry
Software in Year 2001

Beef Cattle
380,000

Deer/Elk 18,000

Dairy Cattle
100,000

Alpacas 5000 Goats 10,000

Ostrich 1000

Total 514,000
From Over 60 Breed Associations

Figure 2. Breakdown showing the proportion and numbers of registrations per livestock grouping.

The International Livestock Register software engine that performs the registrations and maintains the
animal database is rock solid, having performed millions of transactions on databases which now extend t
over 30 million animal records It combines pedigree, performance recording and an accounting interface in
one integrated system. Internet functions come as an optional enhancement.

Computer Resources

ABRI owns and/or manages what is believed to be the most extensive computer network in the world for
processing of livestock improvement information as detailed in Figure 3. All the equipment is sourced from the
leading US manufacturer, Compag Computer Corporation and is based on 64-bit chip Alpha workstations t
achieve very fast computer speeds.

By the end of year 2001, ABRI's network will include 29 workstations and some hundreds of attached
terminals and PCs. It extends over a number of countries. Our systems are supported by an in-house team
17 software developers. By owning and controlling the breed registry software and having substantial in-hous
software development expertise, we can respond quickly to client demands.

International Activities

ABRI's livestock improvement technology is now used in 20 countries as below in Figure 4:
The international market for research-based livestock improvement services is very competitive. ABRI's
success provides a compelling testimonial for the quality of the products it provides and its back-up services.

Market Share of Pedigree Recording in Australia

ABRI is the dominant provider of pedigree services to Australia’s livestock industry as the chart (Figure 5)
shows.
In addition, ABRI has captured considerable market shares in overseas livestock industries.
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ROCKHAMPTON
o 10
BRISBANE INTERNET
PCs
— /
NT
SERVER Sé/?/?E/?ER

ABRI |0L8||0t7||oc6||a5| -
t
ARM?DALE I ol I I o2 I I 3 I I o4 I SERVER
| |
Networked
SYDNEY PCs

14 workstations in Australia
Plus:
3 workstations in New Zealand

6 workstations in USA MELBOURNE
3 workstations in Canada

1 workstation in Thailand WANGARATTA ol2

2 workstations in Philippines

TOTAL 29 WORKSTATIONS

Figure 3. The alpha computer systems owned or managed by ABRI.

ABRI supplies livestock improvement services to farmers in 20 countries

/
United 7
Kingdom ¢

3
South Africa |
\

/’ New Zealand

Figure 4. Map of countries that have farmers utilising ABRI’s livestock improvement technology.
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Dairy cattle

Beef cattle

Ostrich

Boer goats

Angora goats

Alpacas

Red deer

0 20 40 60 80 100

= ABRI Market Share

Figure 5. Estimated ABRI market share of Australian registrations by livestock industry.

Market Leader in North America

ABRI introduced its software to the North American market in 198Qust 10 years, it has become the most
widely used breed registry software in the North American market. By the end of year 2000, ABRI software
had installed in nine (9) computer centres in North America and servicing thirteen breed associations.

Sites of computers in North America
running ABRI’s breed registry software

Vi CANADA

T . Calgary* &, e L Frgsnd

i bl Quebec /| /7~

: L, o
g PS4 -B[attleboro

N B y

‘ [ ;i/JGueIph‘

{ Omaha = !

. “"Lincoln i

Denver* - * Kansas City (2) 2

USA

*Three breed registers are run from the computer
facilities at Calgary and another three from Denver.

Figure 6. Map of North America showing the sites of Breed Societies running ABRI's software.

BREEDPLAN

ABRI's BREEDPLAN genetic evaluation system is arguably the most advanced of its type in the world. It is
used nationally in Australia, New Zealand and Thailand and is about to be adopted as the national system
Hungary and the Philippines. Other countries to use BREEDPLAN are the USA (for ten years), Canada
Argentina, Mexico and the UK.
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BREEDPLAN is currently used by a large number of beef breeds including:

Angus* Limousin*
Australian Lowline Maine Anjou

Beef Shorthorn Murray Grey*
Belgian Blue Native cattle (Thailand)
Belmont Red Piedmontese
Blonde d’Aquitaine* Poll Hereford*
Boran Red Angus

Braford Red Poll

Brahman Romagnola
Brangus Salers*

Braunvieh Santa Gertrudis
Charbray Shaver Beefblend*
Charolais* Shorthorn*

Devon Simmental*
Droughtmaster South Devon*
Galloway Tuli

Gelbvieh Wagyu

Hereford*

* Denotes breeds that are already involved in international genetic evaluations run by ABRI.

Twelve of these breeds already pool data across two or more countries to produce international genet
evaluations.

The performance evaluations can be run for a wide range of traits including covering growth, fertility and
carcass (Table 1).

Table 1. Traits that can be included in genetic evaluations.

Growth Fertility Carcass

Birth weight Scrotal size Eye muscle area
200-day milk Days to calving Fat thickness (rib)
200-day weight Gestation length Fat thickness (rump)
400-day weight Calving ease — direct Carcass weight
600-day weight Calving ease — daughters Meat yield %
Mature cow weight Intramuscular fat

Dairy Applications

ABRI has breed registry software for the dairy industry operating in Australia, the USA and Canada. Breeds
covered include Holstein-Friesian, Jersey and Ayrshire with a total of 100,000 registrations processed per yea

ABRI also operates the Dairy Express herd recording service. This is the largest such service in Australi
operating in three states and involving over 200,000 cows on monthly recording. The pedigree and productio
data are sent electronically to the Australian Dairy Herd Improvement Scheme for the national genetic evaluatior

Internet Applications

ABRI has developed a number of Internet applications for breed association databases which have proved to
very popular. These include:

electronic herdbook enquiry service;

membership enquiry system;

sale catalogue facility;

private treaty sale facility;

listing of Al sires;

mating predictor (of EBVS);

internet-based registrations.

Future applications will include an electronic system of tendering cattle for sale.
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An example of this ABRI-developed technology can be found at the American Hereford Association site:
www.hereford.org
and follow the link to ‘Try out AHA's new advertising and search tools’.

By February 2001, ABRI had internet database services introduced for seventeen (17) of its corporat
clients. The aggregate hits reached a staggering 271,199 in February and this statistic is on an exponential ri
as more livestock industry individuals and organisations learn the value of the information that can be accesse
using ABRI’s software.

Distribution hits on database enquiries to ABRI
designed web sites in February 2001

6 Australian
beef societies
81,190

2 Australian
horse
societies
81,213

Other
livestock
20,317

30,000
1 Australian

35,084 dairy breed

1 American 23,395
beef society 1 Canadian
beef association

Total hits — 271,199

Figure 7. Measured hits to ABRI designed web sites.

Developing Country Projects

The Australian Centre for International Agricultural Research (ACIAR) has supported the development of the
ILR technology in use by ABRI and AGBU livestock industries in a number of developing countries —
particularly Thailand, Philippines, Vietham and South Africa. Technology development and implementation
can be combined with formal courses in animal genetics provided through the University of New England.

Further Enquiries

ABRI is a dynamic information technology company with a wide range of products, particularly in the area of
livestock improvement. It is based on the campus of a prestigious University from which it sources much of its
technology. In 1996, ABRI's Managing Director was ranked in the top ten achievers in Australian agriculture
by the Rural Press Group. In the same year, ABRI was given the inaugural award from the Armidale
Development Corporation for being the company making the greatest economic contribution to developmen
of the Armidale region. Enquiries regarding ABRI's services should be made to:

P.A. Rickards, OAM

Managing Director

Agricultural Business Research Institute

University of New England

ARMIDALE NSW 2351

AUSTRALIA

Phone: (02) 6773 3555

Fax: (02) 6772 5376

Email: arthur.rickards@abri.une.edu.au
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Noan Swang buffalo conservation administration

Noan Swang Thai Buffalo
Conservation Village

The conservation village has established 5 committees:

1. Administrative committee for conservation and
Thai buffalo development.

. Animal drug fund committee.

. Animal health medical care committee.

. Buffalo raising security guard committee.

. Buffalo marketing committee.

Moo 10, Na Vha Subdistrict,
Phy Wiang District,
Khon Kaen Province, Thailand

abhwnN

IN 1964, the Thai Government began constructingAccomplishments and potential of village

the first large dam for use in a hydro-electricity development

scheme. A new village was established to house th&é. The farmers in the village decided to borrow two

people relocated due to the construction of the dam. buffalo bulls from the Khon Kaen livestock

The new village was called Noan Swang Village. province for mating to improve the breeding stock.
This village is 94 km from downtown Khon Kaen. 2. Buffalo-raising is the cultural heritage from the

The total area is 5000 rai (about 1000 hectares) of ancestors and this village has the highest number

which 500 rai is used for housing of the 175 house- of buffalo in the province.

holds, 2000 rai for cropping, and the remainder is3. Noan Swang village can be developed as a tourist

communal land for livestock grazing. attraction displaying the conservation model and

The population consists of 530 males and 580

females (total 1110). The majority of these peopled.

work in the rice plantations and in livestock produc-
tion, especially buffalo and beef cattle raising. These

are traditional agricultural pursuits in the region but5.

are a second alternative income from the fishery in
the new dam.
Noan Swang is the target village for livestock

a working buffalo village.

In 1995, the village mutually agreed to construct
2 large reservoirs in order to preserve clean water
for buffalo consumption.

In 1996, in order to solve the labour problems
arising from raising buffalo in the communal
area, a rotation of 6-7 security guards was
arranged to protect the buffalo from theft during

development because the farmers are interested in the daytime. . . .
livestock production and are willing to learn from the 6. The villagers established an animal drug adminis-

Government extension services. As part of this
program, the livestock provincial officers will also

tration fund to benefit from the financial support
of the international organisation for Thai native

provide grass and legume seeds for pasture develop- buffalo development. Currently, the village has

ment and demonstrate how to use vermicide for

7749 Baht (US$172).

internal parasites and how to improve buffalo pro-7. The villages initiated and maintain a herdbook of
duction by giving minerals to the buffalo.

There are 60 households (34%) raising 629 buffalo.

animal pedigree and calving information, and
attach identification ear tags to the animals.

Male buffalo 163 Government collaboration
Birth to 3 years 140 . .
There are several types of livestock extension
More than 3 years 23 services:
Female buffalo 466 « Internal parasite vermicide;
Buffalo cows 170 » Undesirable buffalo bull castration;
Birth to 2%, years 151 » Brucellosis vaccination every year since 1997;
2%, years to breeding 145 » Use of high ranking estimated breeding value
(EBV) bulls to mate with native buffalo cows;
) ¢ Making culling decisions and disposing of buffalo
Buffalo calves born alive cost because of long calving interval or the age of
the cows.
Sex Year
Buffalo marketing
1998 1999 2000
In 1999, the villagers sold about 3 buffalo per
Male 42 64 (24) family, totalling 141 head. This income is estimated
Female 60 65 (32) at 1.8 million Baht (UA$40,000) or about 13,000
Total 102 129 (56)

Baht/head of buffalo (US$288).
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Future planning 3. Encourage people to eat the whole rice (rice with
1. Construct a new building to house a display high- bran).

lighting the buffalo culture and agricultural equip- 4. Continue to use high-ranking EBV bulls.

ment, and develop it as a tourist attraction. 5. Keep buffalo cow pedigree and production records.
2. Campaign to use buffalo manure as fertiliser,6. Collect buffalo manure for sale.

without chemical fertiliser and to use buffalo as 7. Promote buffalo through the show ring to

draught power for rice cultivation. encourage the continuation of buffalo development.
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