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FOREWORD 
 
 
This country report on the state of animal genetic resources was prepared through an 
assessment of national animal genetic resources (AnGR) in Malaysia. The aim of 
preparing this report was to clearly identify national priorities and set out a plan of action 
for sustainable utilization and conservation of farm AnGR, in line with the Global 
Strategy for the Management of Farm Animal Genetic Resources. The invitation to 
participate in the country-driven process of preparing this report was sent by the office of 
the Director-General of the Food and Agriculture Organization of the United Nations to 
the Minister of Agriculture Malaysia on 7th March 2001. Subsequently, the Minister of 
Agriculture instructed the Director-General of the Department of Veterinary Services 
Malaysia to undertake the preparation of Malaysia’s contribution to the State of the 
World’s Animal Genetic Resources (SoW-AnGR) report. A national consultative 
committee was formed on 29th March 2001, to oversee the preparation of the report. It 
consisted of 22 members from various organizations, which included the Department of 
Veterinary Services, University Putra Malaysia, National University of Malaysia, 
University of Malaya, Wildlife and Parks Department, World Wide Fund (WWF) and 
farming/commercial interest groups. Training for 2 personnel (including the Technical 
Secretary of the committee) was provided by FAO in Bangkok in November/December 
2001. Some equipment for the office of the Technical Secretariat and a small allocation 
(total value USD 5,000) were provided through FAO. 
 
Background questions and predefined tables provided by FAO were used as a basis for 
information collection. Members of the consultative committee provided most of the 
information required. Information was solicited and obtained primarily using email. 
Information from a comprehensive national baseline survey on livestock breeds, 
undertaken during the period 2001-2002, was made available to the technical working 
group. The technical secretary of the consultative committee collated and produced the 
draft reports. Three drafts of the report were prepared and evaluated. The third draft was 
sent for review to the FAO Regional Office, Bangkok in April 2003. After the review the 
report was further revised and then submitted for proofreading to a group of local 
experts. This final version of Malaysia’s report on the status of it’s Animal Genetic 
Resources will be submitted to FAO, through the office of the Minister of Agriculture in 
August 2003. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

EXECUTIVE SUMMARY 
 
Malaysia being a party to the Convention on Biological Diversity has registered its 
commitment to be a global partner in the sustainable management of biological diversity. 
It is the vision of Malaysia’s National Policy on Biological Diversity to transform Malaysia 
into a center of excellence for conservation work, sustainable utilization and biodiversity 
research by the year 2020. This report on the state of Animal Genetic Resources in 
Malaysia was prepared to clearly identify national priorities and set out a plan of action 
for sustainable utilization and conservation of farm animal genetic resources. 
 
Malaysia is a strong Asian economy. Its agriculture sector plays a significant role in the 
development of the country and is now considered the third engine of growth after 
manufacturing and tourism. Development policies and planning of the agriculture sector 
are guided by the National Agricultural Policy (NAP) (1992-2010) which aims at "a 
market-led, commercialized, efficient, competitive and dynamic agricultural sector within 
the context of sustainable development". The emphasis on food production in the NAP is 
given to crop and livestock commodities and is aimed at import substitution and potential 
for export.  
 
In year 2000, of the total GDP for agricultural production of USD4,721.8 million, 31 
percent or USD1,470.1 million was contributed by the livestock sector. In terms of self-
sufficiency levels (SSL), Malaysia is self-sufficient in pork and has an excess production 
of poultry meat and eggs. However the SSL for beef, mutton and milk are only 15.8 
percent, 6.0 percent and 2.8 percent respectively. Hence much of governmental 
intervention is to stimulate the ruminant sector. Malaysia is experiencing a demand-
driven “livestock revolution”. Consumption of livestock food products is expected to 
increase rapidly up to and beyond 2010. This is mainly due to the increasing population, 
rising incomes, better socio-economic condition of the populace and greater consumer 
demands. One impact of agricultural policy, which will affect all livestock commodities in 
the future, is the move towards mixed farming and cluster-based development. As a 
result, different elements in the agricultural industry will be linked up to increase 
innovation and competitiveness and create a better business environment. 
 
In the livestock sector, the main commodities in order of economic importance are 
poultry, swine, cattle, buffalo and small ruminants. Ruminants in general are managed in 
low to medium input systems and non-ruminants under medium to high input 
management systems. The poultry and swine sub-sectors are very dependent on 
continually imported breeding stock and feedstuffs. The ruminant sub-sector is relatively 
self-sustaining and not much dependent on imported inputs. Strong across-agency 
technical inputs and marketing assistance under the MoA Inc. concept are perhaps the 
major recent changes in agricultural support services that positively affect the animal 
industry. In future, all poultry and pig production will probably be in high input systems, 
mainly because of productivity and pollution concerns. For cattle, there is a growing 
trend from subsistence low-input farming to medium input farming in tree-crop 
integration areas. Over the next decade, the Malaysian livestock industry will face many 
challenges in coping with changes in world trade and farming as a whole, but is 
expected to develop and be established in the process.  
 
The domestic livestock breeds of Malaysia comprising cattle, buffalo, sheep, goats, 
horses, pigs, poultry and deer are quite diverse with a known total of 101 breeds. These 
breeds can be categorized as locally adapted, recently introduced or continually 



 

imported breeds. Of the 101 breeds, 36 are locally adapted. Continually introduced 
breeds such as those supplied by international breeding companies to the local poultry 
and swine industry are of greatest importance in terms of contribution to food and 
agriculture. This is followed by recently introduced breeds and by locally adapted 
breeds.  Locally adapted breeds at risk include Local Indian Dairy cattle, Bali cattle, the 
Seladang, the Selembu (Seladang x cattle), Murrah buffaloes, Malin sheep, Dorsimal 
sheep, Sufrimal sheep, Katjang goats, Gurun goats and South China Pigs. Twenty five 
percent of local breeds and forty six percent of recently introduced or continually 
imported breeds are widely used. 
 
The development of particular breeds of farm animals is considered to be a primary 
element in the strategy for enhancing food and agricultural production and productivity. 
Examples of such breeds are Kedah-Kelantan cattle, Brakmas cattle, Mafriwal cattle, 
Jermasia goats, Kampong Chicken and IKTA quail. Markets and demands for animal 
products influence genetic development of different AnGR. Farmers also generally 
match breeds with specialized resources such as marginal lands and tree-crop 
plantations. Systems have been established to monitor the status and trends in breeds 
of each species of farm animal. Annual surveys are undertaken on all animal species to 
determine population data and trends. A national baseline genetic audit on individual 
livestock breeds was undertaken in 2001/2002. 
 
Straightbreeding and systematic crossbreeding are commonly used in the country. 
Mafriwal cattle are dairy cattle and are purebred due to the need for a stable breed in 
dairy farms. The main reason for using crossbreeding on ruminant breeds was to obtain 
heterosis and to introgress productive traits into local breeds. Crossbreeding has also 
been used to develop synthetic breeds such as the Mafriwal (Zebu x Holstein) and 
Brakmas (Kedah-Kelantan x Brahman). In the case of swine, crossbreeding is being 
employed to utilize crossbred animals in a structured mating system. 
 
Generally the objectives for breed conservation are similar for various breeds, namely 
the establishment of a stable herd with wide gene pool, genetic improvement of the 
breed and marketing of breed products in a niche market. Activities may include 
bioprospecting, production recording, genetic evaluation, selection, semen processing 
and marketing. Managed conservation programs are undertaken mostly by the 
Department of Veterinary Services. For example, Kedah-Kelantan cattle are kept at the 
Tersat Livestock Station, Bali cattle at the Institute Haiwan station and Malin sheep at 
the Jeram Pasu Sheep Farm. There is a Semen Bank managed by the National Institute 
of Animal Biotechnology.  
 
In terms of experience in managing animal genetic resources, the country has benefited 
by being involved in the FAO regional project - Conservation and Use of Animal Genetic 
Resources in Asia and the Pacific. The project ended in 1999 and has had several positive 
impacts on Malaysia such as the initiation of the Bali cattle conservation program, initiation 
of ex situ conservation projects, improving Farm Animal Genetic Resources (FAnGR) 
management capacity through basic training, the drafting of the National Policy on 
Domestic Animal Diversity (DAD), the formulation of the Farm Animal Genetic Resources 
Management Plan for Malaysia, the revision of information on Malaysian breeds stored on 
the Domestic Animal Diversity Information System (DAD-IS), the initiation of networking 
activities between institutions on a national basis and creating greater awareness of issues 
related to the conservation and sustainable utilization of FAnGR.  
 



 

Malaysia’s National Policy on Domestic Animal Diversity (NPDAD) is to conserve and 
utilize in a sustainable manner indigenous genetic resources of domestic animal for food 
security and the nutritional well being of the nation. The Farm Animal Genetic Resources 
Management Plan for Malaysia was developed in 1997/98 and is being utilized as a 
supporting document for the development and management of animal genetic 
resources. Breeding goals and strategies for farm animal species have been in place 
since 1980. In Malaysia there are laws and policies related to Animal Genetic Resources 
such as The New Agriculture Policy, Animals Ordinance 1953, Environment Quality Act 
1974 and the Sabah Biodiversity Enactment 2000. These laws and policies relate to 
technology use for livestock development, sanitary and phytosanitary aspects, animal 
welfare, utilization, improvement & development of AnGR, access to biological 
resources, intellectual property rights, environmental protection and institutional 
mechanisms that enable and support the use of AnGR. Malaysia is also obligated to 
abide by WTO (World Trade Organization) rules and agreements, which include the 
Agreement on Agriculture (market access, domestic support and export competition), 
SPS (Sanitary & Phytosanitary measures) and TRIPS (Agreement on Trade-Related 
Aspects of Intellectual Property Rights).  
 
Tools in the form of individual identification, recording, artificial insemination, embryo 
transfer and genetic evaluation have been in use for several decades now. Technologies 
and methodologies used in breeding strategies include multi-trait selection index 
construction, electronic database related to recording schemes, use of genetic 
evaluation software and use of reproductive technologies. These have been used mainly 
on government breeding farms. Comparative characterization studies have been 
undertaken to evaluate locally adapted, recently introduced and continually introduced 
breeds, particularly with ruminant species. However, these studies have been in the form 
of base-line breed surveys and genetic characterization and to a lesser extent, molecular 
genetic characterization.  
 
Critical needs for sustainable conservation, utilization and development of AnGR are to 
improve the scientific knowledge base (particularly genetic evaluation, breed 
organization techniques and molecular techniques), enhance sustainable utilization of 
the components of domestic animal diversity, develop centers of excellence for livestock 
conservation and research, strengthen institutional frameworks for AnGR management, 
strengthen and integrate conservation programs, enhance skill and competence, 
encourage private sector participation, enhance institutional and public sector 
awareness, review legislation to reflect domestic animal diversity needs, improve animal 
health and control of disease, promote information exchange, establish funding 
mechanisms, integrate AnGR considerations into sectoral planning strategies and 
promote international cooperation and collaboration. 
 
The priority capacity building need to improve use and development of AnGR would be 
to develop expertise in animal breeding, nutrition, reproductive technology, molecular 
genetics, quantitative genetics, statistical genomics and biodiversity management  & 
conservation. The main constraint is that there is a lack of qualified trainers within the 
country. Hence resources need to be made available to acquire expertise from centers 
of excellence overseas. Perhaps donor countries can make this training available by the 
granting of scholarships to related study programs or through training attachment to 
livestock conservation centers. 
 



 

There is a great need to enhance capacity building in research and development, 
technology transfer, expanding and strengthening in situ and ex situ projects, economic 
and genetic impact assessment, education (in terms of qualifications and experience in 
various aspects of AnGR planning, development, management, characterization, 
utilization and conservation), livestock services, information and communication systems 
(to support and promote better management, monitoring and reporting on the state of 
AnGR), establishing funding mechanisms, increasing public awareness, human resource 
development and reviewing legislation and management frameworks to regulate and 
enhance the sustainable conservation and better use of AnGR. Action plans need to be 
developed to undertake bioprospecting activities, develop AnGR resource accounting 
methods, develop sectoral and cross-sectoral strategies on AnGR, determine impacts of 
AnGR resource utilization, provision of incentives to encourage sustainable conservation 
and use of AnGR, increasing awareness, involving local communities in AnGR activites 
and ensuring the fair and equitable distribution of benefits arising from the use of AnGR. 
 
Generally, national priorities on the conservation, sustainable development and use of 
animal genetic resources will be biased more towards locally adapted breeds. 
Exceptions to this rule would be for recently imported breeds with industrial potential 
where the possibility of importing new stock is limited. The priority presently is to 
conserve Kedah-Kelantan cattle, Local Indian Dairy cattle, Bali cattle, Katjang goats, 
Malin sheep, Sambar deer, Kampong Chicken and the Seladang. 
 
There have been linkages between local institutions responsible for the livestock 
industry and international organizations such as FAO, APHCA and the OIE. 
Arrangements with these international organizations involve a spectrum of cooperative 
activities such as training, conducting joint research activities, undertaking joint projects, 
exchanging researchers/technicians, provision of technical assistance, establishing 
funding mechanisms, capacity (infrastructure) building, development of standards, 
information sharing, sharing of resources, transfer of technology (ToT), regional 
planning, project evaluation and AnGR conservation. In general, the main outcomes of 
these international arrangements have been the developing of local expertise, improved 
infrastructure and better regional/international networking. 
 
Malaysia supports the continuing efforts to promote the sustainable development of 
livestock production as well as productivity and profitability. It believes in capacity 
building to achieve better management of animal genetic resources in efforts to achieve 
food security and rural development. In this regard, conservation of animal genetic 
resources is a global issue and all countries should share in the benefits accruing from 
the use and development of domestic animals and their products. Over the long term, 
conservation initiatives will enable countries to better respond to changing environment 
and market preferences and to take advantage of new agricultural opportunities. Global 
cooperation will help countries to apply biotechnology and other technological 
advancements to limit the current rapid erosion of animal genetic resources. 
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1. INTRODUCTION 
 
1.1 GENERAL INFORMATION ON MALAYSIA 
 
Malaysia is located in South-East Asia and consists of Peninsula Malaysia (or West 
Malaysia) and East Malaysia (refer to Figure 1). Malaysia comprises 13 states and 2 
federal territories. Peninsula Malaysia is a long stretch of land extending from the 
borders of Thailand to Singapore. The main range is a mountainous backbone with 
elevations of over 2,100 meters, running from the north to the central part of the 
Peninsula, and is flanked by plains on either side. The terrain in the southern region of 
the Peninsula is flat to undulating. East Malaysia lies on the northern part of Borneo 
Island. The northwestern part consists of swampy lowland rising to high mountains in the 
interior. An extensive lowland is found in the northeastern part. The Crocker Range rises 
to an elevation of 4,101 meters towards the north, on Mt. Kinabalu. Major rivers include 
the Pahang in West Malaysia and the Rajang and Kinabatangan in East Malaysia. 
Malaysian soils may be conveniently classified as steepland soils, sedentary soils, 
alluvial soils and peat and organic soils with sedentary and alluvial soils constituting the 
bulk of cultivated soils in Malaysia. 
 
 
Figure 1.  Map of Malaysia 
 

 
 
 
In year 2000, Malaysia had a population of 23.27 million with an annual growth rate of 
2.3 percent. Its population is ethnically divided into Malay (47 percent), Chinese (26 
percent), Indian (7 percent), other indigenous (10 percent), and other ethnic groups (10 
percent). Malaysia practices parliamentary democracy and is ruled as a Constitutional 
Monarchy, with His Majesty the Yang Di-Pertuan Agong as the Head of the country. The 
Yang Di-Pertuan Agong is elected to the throne for a five-year term from one of the 
hereditary Rulers of the nine states in the Federation, which are ruled by Sultans. The 
capital city is Kuala Lumpur. Islam is the official religion but religious freedom is 
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enshrined in the constitution. Bahasa Malaysia (Malay) is the official language and 
English is widely spoken. Other major languages used are Chinese dialects and Tamil. 
The total land area is 329,733 square kilometers. The population density is 66 per 
square kilometer. Standard Malaysian Time is 8 hours ahead of GMT. The Malaysian 
currency is known as Ringgit Malaysia (RM). One Ringgit Malaysia (RM1) consists of 
100 sen. Malaysia has undergone rapid economic growth since the 1970’s. It’s main 
exports in order of importance are electrical & electronic products, palm oil, chemicals 
and chemical products, crude petroleum, liquefied natural gas, machinery and 
appliances, wood products, optical & scientific equipment, refined petroleum products, 
textiles & clothing and manufactures of metal. Malaysia is also a great holiday 
destination, tourism being an important industry. 
 
 
1.2 CLIMATE OF MALAYSIA 
 
Malaysia has an equatorial climate and is subjected to maritime influence. The climate is 
warm and humid throughout the year with the average daily temperatures ranging from 
21° C to 32° C, except in the mountains and hill areas where the weather is cooler. 
Malaysia has quite uniform temperature throughout the year with an annual variation of 
less than 3°C. The daily temperature range however, varies from 5°C to 10°C in coastal 
regions and from 8°C to 12°C in other areas. Average annual rainfall varies from 
2000mm-2500mm and humidity is high all year round. The mean monthly relative 
humidity falls within 70 to 90%, varying from place to place and from month to month. 
Malaysia has abundant sunshine. On the average, sunshine duration is about 6 hours 
per day. Lowland areas have an annual average evaporation rate of 4 to 5 mm per day 
while highland areas have a rate of about 2.5 mm per day. 
 
Winds are generally light and variable. However there are some uniform periodic 
changes in the wind flow pattern. Based on these changes, the southwest monsoon, 
northeast monsoon and two shorter inter-monsoon seasons can be distinguished. The 
northeast monsoon usually commences in early November and ends in March. This 
season is marked with steady easterly or northeasterly winds of 10 to 20 knots. During 
this period, exposed areas like the east coast of Peninsula Malaysia, Western Sarawak 
and the northeast coast of Sabah experience heavy rains. Inland areas and areas 
sheltered by mountain ranges experience moderate rainfall. The southwest monsoon 
occurs from May/June to September. Wind flow is predominantly southwesterly and 
light, below 15 knots. Winds between these two inter-monsoon periods are generally 
variable and light. 
 
 
1.3 PROFILE OF AGRICULTURAL SECTOR 
 
Traditionally, the agriculture sector has played a dominant role in Malaysia. However its 
contribution to the national economy has declined due to the rapid growth of the 
industrial and service sectors. Its contribution towards the national Gross Domestic 
Product (GDP) has declined from 22.6% in 1980 to 8.6% in the year 2000 (The World 
Bank). Not withstanding its relative decline in contribution to the national economy, the 
agriculture sector continues to play a significant role in the development of the country. 
The importance of agriculture lies in the impact it still has on the rural economy. Despite 
the rural-urban population drift, rural areas will still have a considerable population well 
into the foreseeable future (see Table 1). Another reason for the continued interest in 



3 

agriculture is its linkage to other sectors of the economy. In the transformation from an 
agrarian to industrial economy, the linkage is through the utilization of agricultural raw 
materials for processing to more finished forms. The agricultural sector is dominated by 
industrial crops, of which oil palm (2.25 million ha.) is the major crop, followed by rubber 
(1.95 million ha) and coconut (0.15 million ha). The country produces more than half of 
the world’s oil palm and more than a third of the world’s natural rubber. Plantation crops 
are mostly owned by large corporations, which manage their crops in estates. Of the 
food crops, rice is the most important followed by fruit and vegetable cultivation. 
Commercial, smallholder or traditional farmers produce these crops. In the livestock 
sector the main commodities in order of economic importance are poultry (mainly 
chicken and duck), swine, cattle, buffalo and small ruminants. Poultry is industrially 
produced in medium to large-scale farms. Farms may be associated with integrators 
who supply inputs to farms and purchase farm products at an assured price, provided 
that farms comply with certain quality standards. Swine are farmed in medium to large-
scale pig farms, owned by commercial farmers. Beef cattle on feedlots are farmed by 
medium to large-scale farmers. Beef cattle farmed in plantation crop areas are owned by 
corporate farmers (plantation owners) or by smallholders. In the villages, traditional 
farmers farm beef cattle. Dairy cattle are mainly farmed by commercial farmers. 
Buffaloes and small ruminants are mostly farmed in villages, by traditional farmers. 
 
 
Table 1.  Human Population 
 

Year Total 
(millions) 

Rural or 
Farming  (%) 

Urban or Non 
Farming (%) 

Total 

1990 17.89 50.3 49.7 100.0 
2000 23.27 38.0 62.0 100.0 
Average Annual Growth 
Rate (2000-2005) 

 
2.30 

 
0.07 

 
2.86 

 
 

 
 
Of the 32.86 million hectares of land area, about 45 percent is estimated to be suitable 
for agriculture and forestry. Land use trends for Malaysia are shown in Table 2. The 
detailed land use for Peninsula Malaysia is shown in Appendix 6. 
 
 
Table 2.  Land Use And Current Trends (1000 ha) 
 

Area (1,000 ha) Area (1,000 ha) Current Trend  
Category 1990 1999 2000 

Arable land 1,380 1,467 0 
Permanent crops 5,520 6,085 0 
Permanent pastures NI 53 0 
Agricultural area 6,900 7,605 0 
Land area 32,855 32,855 0 
Total area 32,975 32,975 0 

NB: Arable land – land under temporary crops; Permanent crops – land cultivated with crops that occupy the 
land for long periods; Permanent pastures – land used permanently for herbaceous forage crops; Land area 
– total area excluding area under inland water; Total area – total area inclusive of area under inland water. 
Trends: -- = strongly decreasing; - = decreasing; 0 = stable; + = increasing; ++ = strongly increasing. NI – No 
information is available. 
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Of the total GDP for agricultural production (comprising of agriculture, forestry and 
fisheries) of USD4,721.8 million in year 2000, it is estimated that USD1,470.1 million 
(based on ex-farm values) or 31 percent was contributed by the livestock sector (see 
Table 3). 
 
 
Table 3.  Importance Of Livestock To The Gross Domestic Product In Agriculture 
               (Year 2000) 
 
Activity USD (millions) 
Livestock production (official statistics) 1,470.1 
Other agricultural production (official statistics) 3,251.7 
Best estimate of additional value of livestock 25.5 

 
 
The ex-farm value of livestock products is indicated in Table 4. Poultry and pork sectors 
dominate the livestock industry but beef is an emerging commodity. 
 
 
Table 4.  Ex-Farm Value (USDmillions) Of Livestock Products In Year 2000 
 

Commodity Ex-Farm Value (USDmillions) 
 
Beef (Cattle and Buffalo) 
Goat and Sheep meat 
Pork 
Poultry Meat 
Poultry Eggs 
Milk 
Raw Hides and Skins 
 

 
57.44 
4.04 

297.03 
772.05 
328.22 
10.55 
0.77 

 
 
 
The livestock population and their ownership are shown in Table 5. In terms of numbers, 
chicken is the largest population (123.84 million), followed by duck (5.33 million), quail 
(2.14 million), pig (1.89 million) and cattle (733.89 thousand). In year 2000 there were 
3,169 commercial chicken farmers (poultry farms), about 1,979 cattle farmers (in tree-
crop integration projects), 783 commercial pig farmers and 301 commercial duck 
farmers. 
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Table 5.  Livestock Population And Number Of Owners/Householders (Year 2000) 
 

Species Livestock Population 
(x 1000) 

Number of 
Owners/Householders 

Cattle 733.89 1,979 
Buffalo 142.04 NI 
Sheep 145.26 NI 
Goats 237.63 NI 
Camels NA NI 
Lamas and Alpaca NA NI 
Horses 3.05 NI 
Donkeys NA NI 
Pigs 1,894.44 783 
Chicken 123,841.12 3,169 
Turkey 6.33 NI 
Ducks 5,333.30 301 
Geese 26.39 NI 
Quail 2,140.35 NI 
Ostrich 2.65 NI 
Rabbits 16.82 NI 
Deer 12.31 NI 
Note: NA – Not applicable; NI – No information is available 
 
 
The primary production of major livestock products is shown in Table 6. By species, 
production of monogastrics (mainly poultry) far exceeds that of ruminants. The pig 
industry has declined in importance in recent years due to disease outbreaks (e.g. the 
Nipah virus incident) and non-compliance to environmental standards. Between 1990 
and 2000 chicken meat production, chicken egg production, beef (cattle) production, 
mutton production and goat meat production increased by 103.12%, 49.92%, 61.20%, 
45.00% and 27.66% respectively. Buffalo meat production decreased by 8.36% due to 
the diminishing population. Milk production increased by 12.90%. 
 
 
Table 6.  Major Livestock Primary Production (x1000 tonnes) 
 

Meat (t) Milk (t) Eggs (t) Fiber (t) Skin (t) Species 
1990 2000 1990 2000 1990 2000 1990 2000 1990 2000 

Cattle 9.02 14.54 26.20 29.58     NI NI 
Buffalo 3.23 2.96 - -     NI NI 
Sheep 0.20 0.29 - -   NI NI NI NI 
Goats 0.47 0.60 - -   NI NI NI NI 
Horses - - - -     - - 
Pigs 197.30 159.82       - - 
Chicken 320.00 649.99   260.50 390.55 NI NI - - 
Turkey NI NI   NI NI NI NI NI NI 
Ducks 28.50 64.28   18.50 9.96 NI NI NI NI 
Geese NI NI   NI NI NI NI NI NI 
Rabbits NI NI     NI NI NI NI 
Note: 1990 data for Peninsular Malaysia only; NA – Not applicable; NI – No information is available 
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During the period 1990-2000, imports of live animals have markedly increased for cattle 
and goats because of the emerging beef-tree crop integration projects, cheaper imports 
of goats from Australia and establishment of dairy goat breeding. Imports of sheep have 
declined due to the availability of more tropically adapted hair breeds within the country. 
Live pig, chicken and duck imports are mainly for breeding stock and except for chicken 
these have increased during this period (see Table 7). To meet the need for beef, 
mutton and milk, there has roughly been a two-fold increase in the imports of these 
commodities during the period 1990-2000. Although the self-sufficiency rate for chicken 
and pork is high, there has been a marked increase in the imports of these products due 
to the demand for value added products. 
 
 
Table 7.  Major Livestock Primary Product Imports (x 1000 tonnes/numbers) 
 

Meat (t) Milk (t) Eggs (t) Fiber (t) Skin (t) Animals 
(No.) 

Species 

1990 2000 1990 2000 1990 2000 1990 2000 1990 2000 1990 2000 
Cattle 42.37 93.75 699.52 1254.13     0.95 8.24 10.30 63.29 
Buffalo - - - -     NI NI 0.31 0.43 
Sheep 6.73 13.47 - -   NI NI NI NI 19.59 13.73 
Goats - - - -   NI NI NI NI 14.57 37.71 
Horses - - - -     - - 0.33 0.19 
Pigs 0.22 2.02       NI NI 0.48 0.75 
Chicken 0.02 35.12   - 2.41 NI NI - - 1095.01 20.06 
Turkey - -   NI NI NI NI - - NI NI 
Ducks NI -   NI NI NI NI - - 9.47 371.11 
Geese - -   NI NI NI NI - - NI NI 
Rabbits - -     NI NI NI NI NI NI 
Note: 1990 data for Peninsular Malaysia only; For year 2000 beef includes buffalo meat, mutton includes 
goat meat and chicken meat/eggs includes duck meat/eggs; NA – Not applicable; NI – No information is 
available 
 
 
Major export products are chicken meat and eggs as shown in Table 8. Pork exports 
used to be high in the mid 1990’s but due to the outbreak of disease (Nipah virus) they 
have decreased tremendously since then. Exports of live chickens and ducks have 
increased markedly by 46.73% and 88.02% respectively, during the period 1990-2000. 
The export of ruminant derived primary products have generally declined during the 
1990-2000 period due to the strong demand for these products locally and the low self-
sufficiency level for these products. 
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Table 8.  Major Primary Product Exports (x 1000 tonnes/numbers) 
 

Meat (t) Milk (t) Eggs (t) Fiber (t) Skin (t) Animals 
(No.) 

Species 

1990 2000 1990 2000 1990 2000 1990 2000 1990 2000 1990 2000 
Cattle 3.05 1.28 164.50 212.30     3.24 3.95 0.23 0.33 
Buffalo 1.38 - - -     NI NI 0.16 - 
Sheep 0.03 - - -   - - NI NI 7.89 0.07 
Goats 0.07 - - -   - - NI NI 0.08 - 
Horses NA NA - -     NA NA - 0.01 
Pigs 0.03 0.72       NI NI 861.85 - 
Chicken 2.10 6.72   25.55 55.66 NI NI NA NA 32230.15 47289.78 
Turkey NI NI   NI NI NI NI NA NA NI NI 
Ducks 0.44 NI   2.14 0.21 NI NI NA NA 4115.23 7737.39 
Geese NI NI   NI NI NI NI NA NA NI NI 
Rabbits NI NI     NI NI NI NI NI NI 
Note: 1990 data for Peninsular Malaysia only; For year 2000 beef includes buffalo meat, mutton includes 
goat meat and chicken meat/eggs includes duck meat/eggs; NA – Not applicable; NI – No information is 
available 
 
 
Development policies and planning of the agriculture sector are guided by the National 
Agricultural Policy (NAP) (1992-2010) which aims at "a market-led, commercialized, 
efficient, competitive and dynamic agricultural sector within the context of sustainable 
development". The emphasis on food production in the NAP is given to crop 
commodities like rice, vegetables and fruits, and non-crop commodities like meat, dairy, 
poultry and fish. This emphasis is aimed at import substitution and potential for export. 
For industrial crop production, emphasis is on palm oil, rubber, cocoa, coconut, pepper, 
tobacco, floriculture and other crops. These crops will provide the raw materials whose 
output will be boosted by a concerted and planned development of the agro-based and 
downstream industries. 
 
In the Malaysian context, livestock production systems are basically divided into the 
following: 
 

a. Production in rural conditions 
b. Industrial production of chicken, duck, swine and cattle in feedlots 
c. Integrated tree-crop production systems 
d. Integrated livestock-fish production systems in rural settings 

 
The order of importance of the above systems in terms of percentage land use is a, c, d 
and b. In terms of percentage ex-farm production it is b, a, c and d. In terms of 
percentage use of homegrown feeds it is c, a, d and b. Over the next 10-20 years, b 
(due to continuing high demand for cheap and hygienically grown poultry products) 
followed by c (given the abundance of free forage in oil palm and rubber estates) are 
expected to be the major contributors to animal production in Malaysia. In terms of land-
use planning, the government is encouraging integrated tree-crop production systems. In 
government assisted oil-palm/rubber estates (e.g. Federal Land Development Authority), 
there are several of these projects. The private sector estates are presently becoming 
more interested in integrating animals into their estates. 
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1.3.1  Production in rural conditions 
 
This is either an extensive or semi-intensive management system that depends on home 
labor and insignificant to medium capital investment for animal/poultry house, compound 
feed, cultivated fodder and promotion to market. In most villages more than 90% of 
farmers raise livestock but only 25% sell their animals or products (DVS Statistics, 
1994). Cash incomes from livestock vary greatly in different areas of Peninsular 
Malaysia and even in different villages in the same district. 
 
This kind of production system has been heavily subsidized by DVS in the past e.g. 
distribution of breeding animals and day-old chicks, free insemination and health control 
services. Even for some commodities such as milk, organization for marketing the 
product was DVS’s responsibility. The current policy of government is to depart from the 
above practice and encourage farmers to develop self-reliance. Training of farmers in 
new technology would produce economically efficient systems of livestock production. 
One serious problem faced is the large-scale migration of rural youths to cities for better 
income and to enjoy urban facilities, leaving the older folks to manage their small rural 
farms. 
 
1.3.2  Industrial production systems 
 
The broiler, egg production and swine industry in Peninsular Malaysia are not only self-
sufficient but also major exporters to markets of neighboring countries, especially 
Singapore. The respective industries are almost completely integrated - both vertically 
and horizontally. Industrial farmers are equipped with modern knowledge and 
equipment. 
 
Since local demand of poultry meat and eggs in the year 2010 is projected at 925.08 
thousand metric tons and 7.227 billion eggs respectively, the industry needs to develop 
programs for more efficient management, health control and waste disposal systems. 
Research on development of farm and hatchery equipment and greater levels of 
automation will be a priority in the future. Development of product processing 
technologies may also be further researched and integrated vertically with the rest of the 
production system. 
 
Beef production in feedlots has become a major commercial activity. Production of other 
species such as ducks, quails and turkeys in future may follow the trend set by the 
poultry and swine industry. 
 
1.3.3  Integrated tree-crop production systems 
 
The need to integrate ruminants with tree cropping such as oil palm and rubber has 
been recognized and encouraged by the Government. The livestock-crop integrated 
production system is a complex agricultural system comprising of interaction between 
soil, crops and animals. An area of 2.25 million and 1.95 million hectares of oil palm and 
rubber estates respectively, are found in Malaysia. This extensive expanse of land has 
ground or undercover vegetation which is suitable for the feeding of ruminants under an 
extensive system of management. This vegetation consists of leguminous cover crops 
sown during the early phases of crop development as well as grasses, broadleaves and 
ferns. Approximately 60 to 70 percent of the vegetation is estimated to be suitable for 
ruminants. Integrating ruminant livestock with oil palm and rubber has been based on 
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the use of these animals as “biological lawn mowers” for reducing the cost of weeding 
besides taking advantage of a freely available feed resource. This method of animal 
production is sustainable and environmentally friendly as it reduces the use of herbicides 
while improving soil fertility. Further, as the animal-stocking rate is very low (1 animal 
unit to 4 hectares) there are no problems with animal waste disposal and soil 
compaction. The added capital, labor and time inputs into integration projects do boost 
profitability of the enterprise accruing from cost savings on weeding and income 
generation from the livestock business. 
 
1.3.4  Integration of livestock and fish 
 
This has been an important production system with small farmers in paddy areas 
although gradual reduction of paddy lands has decreased the duck-fish, buffalo-fish and 
cattle-fish integration. Polyculture of fish in earthen ponds integrated with 
duck/chicken/goats/cattle is feasible but the current large scale or even medium scale 
fin-fish or shell fish producers are reluctant to follow such integration (Mukherjee, 1992). 
 
1.3.5  Feed availability 
 
Increased animal production in the future depends on the: 
 
• Availability of arable land, which is decreasing due to industrialization and the 

expansion of urban areas 
• Increasing use of plantation land for crop-animal integration systems 
• Expanding production to include idle land (e.g. available idle land in East Malaysia; 

abandoned land by rice farmers) 
• A steady supply of feed ingredients from abroad so as to sustain or even increase 

monogastric and ruminant production 
 
There is no natural pastureland in Malaysia other than the small and scattered areas of 
mixed grasses and weeds on wasteland, roadside tables, fringes of rubber, coconut and 
oil palm estate, and abandoned paddy land. These provide the so-called natural grazing 
areas for smallholder ruminant animals such as cattle, buffaloes, sheep and goats.  
Single cropping paddy had been the main gazing land for the thousands of animals in 
rice growing areas. This type of grazing is fast diminishing with the introduction of 
irrigation and double cropping or the planting of other cash, short-term crops such as 
tobacco and maize.  Furthermore, massive land development schemes and urbanization 
of peri-urban areas have deprived the ‘natural’ grazing areas especially for the peri-
urban dairy farmers.  Another important source of natural grass is in the oil palm and 
rubber plantations. Integration of cattle with rubber, oil palm or coconut has been 
practiced for a long time in this country.  In year 2000, there were about 1.95 million 
hectares of rubber, 2.25 million hectares of oil palm and 0.20 million hectares of coconut.  
With this vast hectarage of land, the production of natural grass between rows of trees is 
sufficient to feed the ruminant population in this country provided herbicides are not used 
to kill off the grasses.  The potential for exploiting this feed resource is being realized. It 
is encouraging to note that several large plantation groups have initiated integration with 
livestock. Land areas gazetted for pastures form less than 1.5 percent of the available 
agricultural land in Peninsula Malaya. It is unlikely that the hectarage available to 
livestock will increase in the future. However well managed, improved pastures are 
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needed for specialized breeding farms that are engaged in long-term genetic 
improvement programs for breeds of cattle, buffaloes, sheep and goats.  
 
Feeds play a very important and critical role in the livestock industry.  Adequate and 
proper nutrition is essential for increasing productivity thereby ensuring success of the 
livestock industry. The Government has contributed greatly towards this by allowing free 
access to raw materials import as well as the introduction of incentives for import by 
lowering or abolishing duties. This has assured the unimpeded growth of the feed 
industry, which in turn benefits the livestock industry as a whole. The importance being 
placed on proper nutrition in the commercial and efficient poultry and pig sectors clearly 
emphasizes the role of feeds.  It is known that feed intake accounts for more than 65 
percent of the total cost of animal production of all monogastric animals.  These two 
sectors remain totally dependent on compound or formula feeds produced either by 
commercial feed milling or on-farm mixing.  Currently, an estimated 4.0 million tons of 
such feeds are being prepared for this purpose.  This necessitated the import of 3.02 
million tons of raw material, which was equivalent to foreign exchange of USD 596.6 
million in year 2002. 
 
Feeds and feed ingredients are locally available from five main sources, namely: 
 

• Crops grown specifically for feed; pastures and fodders; legumes and improved 
tropical grasses 

 
• Residues and by-products of domestic agricultural output and agro-industries 

e.g. rice bran, palm kernel cake, molasses, sugarcane tops, rice straws and sago 
waste 

 
• By-products from processing of imported raw materials e.g. Soya bean meal, 

wheat middling and brewer’s grain 
 

• By-products of the livestock and fishing industry e.g. fish meal 
 

• Compounds or feeds such as formula feeds, premixes and minerals 
 
About 2.0 million tons of agro-industrial by-products are potentially available annually for 
use by industry. The use of agro-industrial byproducts e.g. palm-kernel meal, palm oil 
mill effluent and brewer’s grain for ruminant feeding is increasing in demand. The 
successful commercial feedlotting of beef cattle using palm kernel meal (mixed only with 
essential minerals and vitamins) bears testimony to this breakthrough in ruminant 
feeding. About 1.5 million tons of this byproduct of the palm kernel oil extraction industry 
is produced annually. Most of it is exported to the European Union but is also now an 
important cattle feed domestically. Overall utilization of agro-industrial by-products when 
compared to its potential availability remains low due to the following reasons: 

• Bulky nature of the byproduct, giving rise to problems of transportation, storage 
and handling, beyond production areas 

 
• Seasonal nature of supply 

 
• High cost for drying and processing incurred for conversion to animal feed 
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• Location specificity of some of the by-products 
 

• Inadequate knowledge by farmers of conversion technology and feeding values 
of the by-product 

 
More R&D projects for identifying and solving feed problems, particularly in small and 
large-scale oil palm plantations need to be developed to strengthen the existing 
benchmark data. Livestock-tree crop integration systems should be better promoted, 
using modern business techniques while addressing the known constraints. This will be 
a good initiative for increasing ruminant production in plantations. 
 
For ruminants, forage derived from natural vegetation and sown pastures and fodder 
crops are still the mainstay of their nutrition. Concentrate supplementation in ruminant 
feeding is done but the quantity of feeds used for this purpose remains negligible at 
present when compared to the usage by poultry and pigs. Future production potential of 
cereals on an organized scale is not very encouraging as there is competition for land 
from other agricultural and industrial activities. Forage resources contribute 
approximately 70-80 % of the input cost in animal production. The possible land use for 
forage especially in smallholdings may be restricted to the marginal land use areas. 
Increasing use of concentrates, especially those derived from agricultural byproducts will 
contribute towards increasing ruminant livestock productivity. 
 
 
1.4 STATE OF FOOD SECURITY AND RURAL DEVELOPMENT 
 
The World Food Summit led to the Rome Declaration on World Food Security in 1996. It 
defined food security as “the right of everyone to have access to safe and nutritious 
food, consistent with the right to adequate food and the fundamental right of everyone to 
be free from hunger”. Another useful definition for food security is “all people, especially 
the most vulnerable and least resilient have dignified and unthreatening access to the 
quantity and quality of culturally appropriate food that will fully support their physical, 
mental, emotional and spiritual health". In proclaiming the Rome Declaration, countries 
emphasized their national commitment to achieving food security for all and to an on-
going effort to eradicate hunger in all countries, with an immediate view to reducing the 
number of undernourished people to half their present level no later than 2015. 
 
Agricultural output accounted for 22.6% of Malaysia’s GDP in 1980 and declined to 
18.7% in 1990 and was at 8.6% in 2000. In 2000, 18.4% of the national labor force was 
employed in the agricultural sector. In terms of hectarage, oil palm and rubber contribute 
to more than 75 percent of the total area under agricultural cultivation. Since Malaysia 
produces mainly cash crops and only little food, its self-sufficiency has been decreasing. 
This is due to the high production cost for food products such as rice and certain 
vegetables. Malaysia’s self-sufficiency in rice is currently 71% and import of vegetables, 
fruit and cereals is continuously increasing every year. Nonetheless, Malaysia has 
achieved a high degree of self-sufficiency in a variety of food commodities such as 
poultry meat, eggs, pork, coconut and coconut products, oil palm products and several 
vegetables and fruits (Table 9; see also Per Capita Consumption and % Self-Sufficiency 
Level of Livestock Commodity estimates up to 2010 in Table 10). The value of imported 
food in 1990, 1995 and 2000 were RM4.6 billion (USD1.2billion equivalent), RM7.8 
billion (USD2.1 billion equivalent) and RM13.0 billion (USD 3.4 billion equivalent) 
respectively. The decision in the past not to favor food self-sufficiency was ostensibly 
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based on the argument that Malaysia is a high cost producer in many food essentials 
and that it would be cheaper to import food items. In more recent years however, food 
security has become increasingly important to Malaysia. 
 
 
Table 9.  Level Of Food Self-Sufficiency In 2000 
 

Item Sufficiency 
% 

 Item Sufficiency 
% 

 
Rice 
Fruits 
Vegetables 
 
Fishery Produce 
 

 
71.0 
91.3 
88.5 

 
89.0 

 

  
Beef 
Mutton 
Poultry meat 
Poultry eggs 
Pork 
Milk 
 

 
15.8 
6.0 

112.5 
116.0 
99.5 
2.8 

 
Sources: Economic Planning Unit, Department of Veterinary Services and Department of Agriculture 
 
 
Table 10.  Per Capita Consumption And % Self-Sufficiency Level Of Livestock 
Commodities (1990-2010) (kg/year) 
 
Commodity 1990 1995 2000 2005* 2010* 
Poultry 18.93 (115.22) 29.57 (112.36) 27.30 (112.45) 35.90 (122.80) 36.80 (125.21) 
Eggs 15.62 (109.83) 16.34 (110.79) 13.53 (115.95) 15.79 (108.75) 15.84 (110.36) 
Pork 10.07 (126.31) 10.13 (135.20) 6.91 (99.47) 9.30 (91.50) 9.20 (102.26) 
Beef 3.22 (23.93) 4.16 (19.66) 4.75 (15.83) 6.67 (23.23) 8.45 (28.29) 
Mutton 0.42 (8.82) 0.55 (5.88) 0.64 (5.96) 0.70 (8.93) 0.70 (10.23) 
Milk 31.95 (5.08) 42.44 (4.19) 45.14 (2.82) 35.06 (5.28) 37.96 (6.08) 
Note:  % self-sufficiency level in brackets           * Estimated 
 
 
Modern Malaysia has not encountered food shortages. The increasing human population 
(see Table 1) will increase the demand for food but is not expected to cause food 
shortages in the foreseeable future. Food insecurity can however, leave a country at the 
mercy of external economic or political forces. The Asian Financial Crisis of 1997/98 
best exemplified the sensitivity of our food situation to external forces when our food 
import bill was in deficit of RM4.71 billion (USD1.24 billion equivalent). This large deficit 
was due to heavy dependence on imported farm machinery, chemical inputs and food. 
The high demand for food led to increases in food prices. In 1997, increased prices of 
food accounted for 51.9 per cent of the increase in Consumer Price Index. The 
weakening of the Ringgit relative to the major world currencies put further pressure on 
food and agricultural inputs' prices, in particular imported items. The financial crisis 
highlighted a more urgent need to enhance food security through expansion in domestic 
food production and lesser dependence on imports. 
 
The agriculture sector has been given due priority by the government. It is now 
considered the Third Engine of Growth after manufacturing and tourism. The huge 
import bill that Malaysia has had to pay has acted as an impetus to review the domestic 
food security situation. The Third National Agriculture Policy (NAP3) places greater 
emphasis on measures to decrease the country’s dependence on food imports. The new 



13 

policy aims to maximize the use of natural resources to increase food production. 
Malaysia is pursuing alternative strategies taking into cognizance the fact that food 
prices are increasing, the price of chemical fertilizers are going up, the rise in price of 
feed and the unavailability of agricultural land.  
 
A new round of import substitution measures will be necessary to encourage domestic 
food production with special focus on the establishment of an integrated cluster of 
production, processing, marketing and supporting service industries. Where imports are 
necessary, strategic sourcing will be adopted to secure supply and complement 
domestic production. Various incentives are being introduced to help boost local food 
production. To protect farms, insurance schemes are made available. Bio-control is 
being introduced through mixed farming, organic farming, crop and pasture rotations, 
soil conservation, biological pest control and biological weed control. Strategies 
implemented are: 
 
• Increasing domestic food production 
• Strategic sourcing of essential food products 
• Improving marketing efficiency of food products 
• Increasing productivity 
• Development of new products and future industries 
• Reducing labor requirements in agriculture 
• Maximizing land resource use 
• Increasing farm income 
 
The review of food security issues will bring benefits all around for the country through 
the saving of foreign earnings, decreased dependence on external sources of food and 
consumers paying less for the food they consume. Keeping the cost of the food 
commodity down will help restrict wage rises and control inflationary pressures. 
Sustainable agriculture is possible nationwide and the fundamental right to food can be 
achieved through national policy support for food security. 
 
Rural development comes under the purview of the Ministry of Rural Development 
although other ministries such as the Agriculture Ministry do directly contribute to growth 
in rural areas. The Rural Development Ministry’s corporate mission is to foster the 
overall sustainable development of the rural populace. Its primary focus is to bring 
change to rural dwellers as an effort to decrease the gap between rural and urban areas. 
Among its many functions are to improve the quality of life of rural folk, advance land 
development through plot amalgamation and land restoration, make available services 
for developing rural society, modernize and reorganize traditional villages into new 
growth centers and implement poverty eradication programs. The new philosophy and 
strategy for the improvement of the quality of life in the rural sector is to make rural areas 
productive, successful, attractive and profitable. The focus is now more towards 
development of the human resource while still giving importance to the development of 
physical facilities. Rural Development Ministry agriculture based projects are 
implemented through its agencies such as RISDA and FELCRA. In 1998 alone, 19,860 
hectares of land were replanted involving 11,036 settlers. Another 911 hectares of 
vacant land were also developed. Under its Optimized Integrated Land Use Project, 
RISDA has been introducing cattle into fenced oil palm estates in an effort to raise the 
income of smallholders. FELCRA, which is involved mainly in land amalgamation and 
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revitalization, has benefited 74,648 settlers who have a total family size of 373,240 
persons. 
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2. ASSESSING THE STATE OF AGRICULTURAL BIODIVERSITY IN THE FARM 

ANIMAL SECTOR 
 
2.1 Overview of the country’s animal production systems and related animal 
biological diversity 
 
The distribution of livestock by production systems is given in Table 11 and changes in 
the distribution of production systems during the last 20 years is illustrated in Table 12. 
The type of livestock farm by production system for various species is shown in 
Appendix 7. Ruminants in general are managed under a low to medium input system 
and non-ruminants under a medium to high input management system. Poultry followed 
by swine producers are the main industry players and generally operate high-input 
industrial systems of production. For poultry in particular, there seems to be a strong 
trend towards high input production systems. Profitability of the livestock enterprise is 
not correlated with the input type given to animals and each type of species is best fitted 
to the production system that maximizes profitability. 
 
 
Table 11.  Distribution Of Livestock By Production System (%) 
 

Production Systems Species 
Low Input Medium Input High Input 

Total 

Cattle 10 80 10 100 
Buffalo 20 80 0 100 
Sheep 0 95 5 100 
Goats 0 90 10 100 
Horses 0 70 30 100 
Pigs 0 20 80 100 
Chicken 10 10 80 100 
Turkey 0 5 95 100 
Ducks 0 10 90 100 
Geese 10 10 80 100 
Rabbits 0 30 70 100 

Note: High Input – production system where all rate-limiting inputs to animal production can be managed to 
ensure high levels of animal survival, reproduction and output. Output is constrained primarily by managerial 
decisions; Medium Input – production system where management of the available resources has the scope 
to overcome the negative effects of the environment, although it is common for one or more factors to limit 
output, survival or reproduction in a serious fashion; Low-input – a production system where one or more 
rate-limiting inputs impose continuous or variable severe pressure on livestock, resulting in low survival, 
reproductive rate or output. Output and production risks are exposed to major influences, which may go 
beyond human management capacity. 
 
 
Limiting factors and major constraints affecting productivity and efficiency in low input 
systems would be loss of land to development, lack of labor and lowered ability to 
institute better management practices (e.g. recording and genetic improvement). Low 
input systems would mainly be dependent on indigenous AnGR because of adaptability 
concerns. For medium input systems, the availability of land, labor and capital and the 
relative productivity of the livestock enterprise as compared to other more lucrative 
ventures are particular constraints. For high input systems capital, lack of labor and 
pollution problems affect productivity and efficiency. Medium and high input systems 
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would generally be dependent on imported or imported x local crossbreds to justify the 
investment costs and productivity expectations. 
 
For cattle, there is a growing trend from subsistence low-input farming to medium input 
farming in tree-crop integration areas. For dairy goats, there has been some demand for 
goats’ milk and hence dairy goats are farmed under a high input system. Poultry are 
generally farmed under high input systems, mainly because of productivity concerns. 
Pigs have been farmed in medium to high input systems and in the future, all pig 
production will probably be only in high input systems due to productivity and pollution 
concerns. Due to limited demand, rabbits fit more to a medium input system. Based on 
previous experiences, buffalo and sheep farming systems are unlikely to change very 
much over the next 10 years. 
 
The above-described changes to farming systems augur well for the rural economy and 
are expected to markedly improve the food security situation of the country over the next 
decade. There have been some changes in the types and diversity of products produced 
over the past 10 years e.g. rabbit meat, quail meat and eggs, value-added products and 
halal products. The adding of new value to the livestock industry has been due to 
recently introduced breeds and innovation. Strong technical inputs and marketing 
assistance are perhaps the major recent changes in animal production infrastructure that 
have significantly affected the use of different animal production systems. 
 
 
Table 12.  Changes In The Distribution Of Production Systems Over The Last 20 Years 
 

Production Systems Species 
Low Input Medium Input High Input 

Total 

Cattle 0 + 0 + 
Buffalo 0 0 NA 0 
Sheep NA 0 0 0 
Goats NA 0 + 0 
Horses NA + ++ + 
Pigs NA - - - 
Chicken - -- ++ + 
Turkey NA - ++ + 
Ducks - - ++ + 
Geese - 0 0 0 
Rabbits NA ++ + + 

Scoring system: -- strongly decreasing; - decreasing; 0 stable; + increasing; ++ strongly increasing; NA – not 
applicable 
 
 
Poultry and swine farmers normally keep animals of one species only. Breeding stock 
used is almost wholly imported. Most poultry and pig farms are privately owned and can 
be classified as small-scale or large-scale commercial. Poultry and swine farming rely on 
substantial external inputs of purchased feeds and breeding stock. The use of these 
animals is closely tied up with external imported inputs. In the swine and poultry sub-
sectors, the main risk factors are disease, access to capital, availability of labor and 
currency fluctuations. 
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Traditional farmers normally keep ruminant animals of one or more species. For the 
buffalo, the indigenous Swamp Buffalo is the main breed used. For beef production, the 
indigenous Kedah-Kelantan and their crossbreds are the main breeding stock used. 
Goat and sheep production is very dependent on the use of recently introduced breeds, 
such as the Boer and Barbados Blackbelly. Ruminants are farmed on privately owned or 
on government owned marginal lands. Buffalo are farmed in systems from subsistence 
to small-scale commercial. Cattle, goat and sheep are farmed between subsistence to 
large-scale commercial systems. Ruminant farming is relatively self-sustaining and not 
much dependent on imported inputs. For the ruminant sector, the main risk factors are 
disease and the lack of labor. 
 
 
2.2 Assessing the state of farm animal biological diversity 
 
The domestic animal breeds of Malaysia comprising cattle, buffalo, sheep, goats, 
horses, pigs, poultry and deer are quite diverse with a known total of 101 breeds (see 
appendix 2). Breeds within species, especially for ruminants, have been increasing 
slightly due to the importation of new breeds into the country. Breeds that could be 
introduced for use over the next decade are those that would enable the increase of beef 
production (e.g. cattle breeds from Indochina, Africa and South America) and various 
exotic animal species to meet the needs of limited niche markets. Basically these breeds 
can be divided into three categories: 
 
• Locally adapted – breeds that have been in the country for a sufficient time to be 

genetically adapted to one or more of the traditional production systems or 
environments 

 
• Recently introduced – breeds whose importation was within the last 5 or so 

generations for the species concerned, and were imported over a relatively short 
period of time. This would include breeds recently imported but have not been 
reintroduced since that time 

 
• Continually introduced – breeds whose local gene pool is regularly replenished from 

one or more sources outside the country 
 
Table 13 shows the diversity of breeds within the country whilst Table 14 shows the 
number of breeds for which characterization has been undertaken. Out of these 101 
breeds of livestock (including important crossbred types), 36 breeds are locally adapted 
whilst 65 are recently introduced or continually imported. Locally adapted breeds at risk 
include Bali cattle, Local Indian Dairy cattle, the Seladang, the Selembu (Seladang x 
cattle composite), Murrah buffaloes, MALIN sheep, Dorsimal sheep, Sufrimal sheep, 
Katjang goats, Gurun goats and South China Pigs. Twenty five percent of local breeds 
are widely used. Of the 65 exotic breeds, 46 percent are widely used. Generally it is the 
breeds at risk, which are not widely used, and are not making a significant contribution to 
food and agriculture. To address this situation, the government is endeavoring to 
promote the usage of breeds (such as Bali cattle), which have economic potential. From 
Table 14, it is quite obvious that more effort has been placed on characterizing 
economically important ruminant species, namely cattle, sheep and goats. Also, more 
effort is needed to characterize breeds at the individual level. 
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Table 13.  Breed Diversity (Number of breeds) 
 

Number of Breeds 
Current Total At Risk Widely Used Others Lost (last 50 

years) 

 
Species 

L E L E L E L E L E 
Cattle 9 15 4 1 4 4 NI NI NI NI 
Buffalo 3 0 1 0 2 0 NI NI NI NI 
Sheep 4 9 3 0 0 2 NI NI NI NI 
Goats 3 8 2 0 1 4 NI NI NI NI 
Horses 1 8 0 0 0 5 NI NI NI NI 
Pigs 3 3 1 0 0 3 NI NI NI NI 
Chicken 5 2 0 0 1 3 NI NI NI NI 
Turkey 0 2 0 0 0 1 NI NI NI NI 
Ducks 4 3 0 0 0 2 NI NI NI NI 
Geese 1 1 0 0 0 0 NI NI NI NI 
Rabbits 0 6 0 0 0 2 NI NI NI NI 
Quail 2 2 0 0 2 0 NI NI NI NI 
Ostrich 0 2 0 0 0 2 NI NI NI NI 
Deer 1 4 0 0 0 2 NI NI NI NI 

NB: L=Locally adapted or native; E=Exotic (Recently introduced & continually imported); Breeds at risk are 
those with total number of breeding females and males less than 1,000 and 20, respectively or if the      
population size is less than 1,200 and decreasing. NI – no information available. 
 
 
Table 14. Number Of Breeds For Which Characterization Has Been Carried Out 
(Number Of Breeds) 
 

At population level At individual level Species 
 Baseline 

survey 
Genetic 
distance 

Breeds 
and 

crosses 
evaluation 

Valuation Performance 
recording 

Genetic 
Evaluation 

Molecular 
evaluation 

Cattle 18 1 12 - 5 5 4 
Buffalo 3 2 - - - - 2 
Sheep 11 NI 9 - 4 4 NI 
Goats 11 1 10 - 2 2 1 
Horses 9 NI - - NI NI NI 

Pigs 6 - 3 - 3 NI NI 
Chicken 7 NI 1 - 4 NI NI 
Turkey 2 NI - - 1 - NI 
Ducks 7 NI 1 - 2 - NI 
Geese 2 NI - - - - NI 
Rabbits 6 NI 6 - 3 3 NI 
Quail 2 NI - - - - NI 

Ostrich 2 NI - - - - NI 
Deer 4 NI - - - - NI 

Note: NI – no information available 
 
Systems are in place to monitor the status and trends in breeds of each species, 
including monitoring breeds at risk. General surveys on all AnGR of importance to food 
and agricultural production are undertaken on an annual basis to determine population 
data and population trends. A national baseline survey on livestock breeds was 
undertaken during the period 2001-2002. The survey was conducted using the network 
of State Coordinators for Animal Breeding & Reproduction. Forms used in the survey 
were designed to collect data similar to that entered into the Domestic Animal Diversity 
Information System of FAO. All mammalian and avian farm animals were covered under 
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this survey. The survey was carried out by having village and farm visits and by 
interviewing farmers and animal owners. The target was to sample 10 percent of farm 
animals in each district. Comprehensive and accurate data were collected and this 
included population data, morphological measurements, productive performance, 
information on breed utilization, additional information on conservation and breed 
development programs, and management systems under which individual breeds are 
farmed. While information on many of these breeds has been entered into DAD-IS, new 
survey data have not been fully evaluated and released for input into DAD-IS. Although 
an official National Livestock Information System has not yet been established, there are 
mechanisms in place to monitor the status of breeds. Further, there is information on 
breeding structure and the organization of each breed or group of breeds. Genetic 
distancing studies were undertaken by local universities and were focused on ruminants. 
Performance recording and genetic evaluation were undertaken mainly on synthetic 
breeds such as the Mafriwal, Brakmas and Cherokee.  
 
There are no known feral populations of livestock found in the country except for small 
pockets of Swamp Buffalo, Kampong Chicken and locally adapted pigs (e.g. Iban and 
Local Chinese Pigs). Also, domestic species in Malaysia do not appear to have any wild 
relatives. However, there are animals considered as wildlife, which are being used, or 
being considered for use in livestock farming. Sambar deer for example, are being 
farmed commercially for deer meat production. Seladang (Wild Ox – Bos gaurus 
hubbaki) hybrids (with cattle) and Lesser Mouse Deer (Kancil – Tragulus javanicus 
fulviventer) are being considered for livestock farming. 
 
Comparative characterization studies have been undertaken to evaluate locally adapted, 
recently introduced and continually introduced breeds, particularly with ruminant species. 
However, these studies have been in the form of base-line breed surveys and genetic 
characterization and to a lesser extent, molecular genetic characterization. Studies have 
been conducted mainly on large government farms and government research stations. 
Comparative characterization information is available on product yield (e.g. milk yield 
and meat yield), product quality (e.g. milk fat, milk protein and carcass traits), 
reproductive performance, disease resistance, parasite resistance and feed efficiency. 
Comparison of locally adapted breeds with recently introduced breeds, were conducted 
in cattle as early as the 1950’s. Associated with this were comparative trials between 
straight-bred and crossbred animals. Similar studies have since been conducted within 
other species such as with goats, sheep and swine. Such studies on avian species have 
been limited in scope. Most of these studies have been on single cycles of production 
(e.g. a single lactation). These characterization studies have mainly been documented in 
local journals such as the Malaysian Society of Animal Production proceedings, 
Veterinary Association of Malaysia proceedings, Malaysian Agricultural Journal 
publications, MARDI Research Journal and MARDI Journal for Tropical Agriculture and 
Food Science. 
 
For beef cattle, characterization studies undertaken include the evaluation of the 
indigenous Kedah-Kelantan breed, of introduced breeds, comparison of local and 
introduced breeds, and comparison of crossbred and straight-bred animals and general 
evaluation of crosses. A few of the studies on reproductive performance included 
analysis of data from more than a single parity. For dairy cattle, characterization studies 
included the evaluation of introduced breeds and of crosses. Many of the studies 
included life-cycle analysis, both for production and reproduction. 
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For buffaloes, characterization studies have been conducted in the evaluation of local 
buffalo species and the comparison of crossbred and straight-bred (riverine & swamp) 
buffaloes. Studies include single life-cycle analysis. 
 
For goats, characterization studies done included the evaluation of the local breed 
(Kambing Katjang), evaluation of introduced breeds, comparison of crossbred and 
straight-bred animals and evaluation of crosses. Many of the studies included full life-
cycle analysis, especially those involving Kambing Katjang and its crosses. 
 
For sheep, characterization studies done involve the evaluation of the indigenous breed 
(Malin sheep), evaluation of introduced breeds and comparative trials between 
crossbred and straight-bred animals. Most of the studies on reproductive performance 
included analysis of data from more than a single parity. 
 
For chicken, characterization studies done involve local domestic chicken (Ayam 
Kampung). 
 
In cattle, characterization studies at the molecular level have been associated with 
studies on local (Kedah Kelantan) & introduced breeds (Brahman, Charolais and Thai 
cattle). Studies included biochemical characterization, protein polymorphism, RAPD 
analysis and the use of microsatellite markers. There has been some work to locate QTL 
(Quantitative Trait Loci) markers for milk production. In buffaloes, molecular 
characterization studies have been done using swamp and riverine buffaloes. Work 
included biochemical characterization, molecular characterization and genetic distancing 
studies. Techniques employed included protein polymorphism, RAPD analysis, use of 
microsatellite markers and mitochondrial DNA studies. In general, marker selection for 
genetic distancing studies was not based on ISAG/FAO recommendations. They were 
based on past experience, literature reviewed and relationships between local 
universities and associated research funding institutions. There was however a genetic 
distancing study on buffaloes (partly conducted in Malaysia by the International 
Livestock Research Institute, ILRI), for which the ISAG/FAO recommendations were 
followed. 
 
 
2.3 Assessing the state of utilization of farm animal genetic resources 
 
Primary constraints to the improved use of AnGR would include: 
 

• Animal industry (especially ruminants) tends to be less profitable as compared to 
other domestic industries 

• Lack of sufficient personnel having relevant knowledge/training (data 
management, breed evaluation, selection) 

• Lack of non-labor intensive, automated farming systems 
• High feeding cost 

 
Primary constraints to genetic development of AnGR would include: 
 

• Lack of trained personnel (data management, breed evaluation, selection) 
• Lack of national development program for each species 
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• Lack of coordinated involvement of the government departments concerned, 
institutions and the private sector 

 
The relative importance of livestock products and services within species is shown in 
Table 15. Except for horses, which are mainly used for recreation, meat is the primary 
product of importance for all other species. Egg production among poultry species is 
next in importance to meat production. Within species other livestock products and 
services have minor importance e.g. milk production in cattle (5%) and manure 
production in chickens (3%). 
 
Concerning the relative importance of the contributions to food and agriculture of the 
different breed groups, continually introduced breeds (such as those supplied by 
international breeding companies to the local poultry and swine industry) are of greatest 
importance in terms of contributions to food and agriculture. This is followed by recently 
introduced breeds and by locally adapted breeds. Also continually introduced breeds fit 
high input production systems whereas locally adapted breeds fit low input production 
systems. 
 
Farmers generally match specialized animal genetic material with specialized resources. 
Within cattle, in general Kedah-Kelantan cattle and their crosses are used to exploit 
resources in marginal lands and in tree-crop plantations. Imported crossbred cattle are 
used in feedlots. With specialized resources such as in the limited mountain pastures of 
Cameron Highlands, Friesian cattle are used to produce milk. 
 
Markets and demands for animal products influence genetic development of different 
AnGR. For example, Saanen goats (a recently introduced breed) have been farmed to 
exploit the niche market for goats’ milk, which is used in drinks or for producing cosmetic 
products. As for sheep, there is a demand for mutton but not for wool. Having wool is 
also not physiologically beneficial to sheep and also increases production costs due to 
the need to shear the wool. Hence the hair characteristic is being introgressed into the 
sheep population and the wool characteristic is being selected against. 
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Table 15.  Relative Importance Of Livestock Products And Services Within Species (%) 
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Cattle 5 85   2 -    3 - - - -  5 100 
Buffalo 0 98   2 - - - - - -  - 100 
Sheep - 95  - 2 - -  - - -  3 100 
Goats 5 93  - 2 - -  - - -  - 100 
Camels NA NA  NA NA NA NA NA NA NA NA  NA NA 
Lamas & 
Alpaca 

NA NA  NA NA NA NA NA NA NA NA  NA NA 

Horses - 0  - - - - - - 100 -  - 100 
Donkeys NA NA  NA NA NA NA NA NA NA NA  NA NA 
Pigs  95  -  - -  5 -    100 
Chicken  69 2

8 
  - 3  0 0  0 - 100 

Turkey  100 -   - -  - -  - - 100 
Ducks  93 7   - -  - -  - - 100 
Geese  80 2

0 
  - -  - -  - - 100 

Rabbits  85  - 15 - -  -    - 100 
      Note: NA – Not applicable 
 
 
The relative importance of species within livestock products and services is shown in 
Table 16. For milk, production is predominantly from cattle although there is a small 
niche market for goat and horse’s milk. All Malaysian households consume milk but to 
different extents. The Malaysian Indian population uses buffalo milk to produce clarified 
butter for use in cooking celebrations. Hindus also use milk in almost all religious 
celebrations. Meat is mainly from chicken (75%) followed by pig (18%). Eggs are from 
poultry species, mainly chicken (93%). Most fiber is from sheep followed by rabbits, 
although production is negligible. Skin is mainly from cattle (90%). The skin is cured for 
hides for use in small industries. Cattle (local cattle) are the favorite species to use for 
risk management as they are quite hardy and can be easily sold for cash. They are kept 
as a “bank account” and sold when there is a need for hard cash. Other species in this 
category are buffalo, goats, pigs and chickens. For fertilizer and manure, chicken 
droppings are of high importance (60%) followed by cattle dung (20%) and goat dung 
(10%). Although the goat population is relatively small, goat dung is in demand and 
hence the high importance of goat dung. As Malaysian agriculture is highly mechanized, 
the use of draught power is insignificant. If and when needed, buffaloes are used as 
beasts of burden. Culturally cattle, goats and sheep are very important to the Malay 
Muslim community, particularly when they need to perform religious sacrifices. The local 
Hindu community may at times use goats as religious sacrifices. The Chinese 
community may use chickens as sacrifices in fulfillment of vows. To the Chinese 
community, pigs (e.g. suckling pigs) and chicken are used in traditional and religious 
ceremonies. Ducks are used in almost all Chinese celebrations. In some states buffaloes 
can be used as dowries for marriages. Buffaloes are used in the annual “buffalo race” in 
the state of Sabah. For recreation, horse is the predominant animal species. Use of 
various species for fuel production is insignificant. Due to the promotion of integration of 
cattle and sheep with tree crops, these species are important for environment 
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management. Buffalo and goats are also important for sustainable environment 
management in rural areas. Cultural, religious, recreational and other social influences 
create a need for animal products, which then create a need for the use and 
development of particular AnGR. 
 
 
Table 16.  Relative Importance Of Species Within Livestock Products & Services (%) 
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Cattle 95 2   90 55 20 10 30 5 -  70 
Buffalo 1 0   5 10 5 87 2 2 -  15 
Sheep - 0  95 0 0 0  18 0 -  5 
Goats 3 1  - 3 10 10  25 1 -  10 
Camels NA NA  NA NA NA NA  NA NA NA  NA 
Lamas & Alpaca NA NA  NA NA NA NA  NA NA NA  NA 
Horses 1 0  - 0 2 0 3 0 90 -  0 
Donkeys NA NA  NA NA NA NA NA NA NA NA  NA 
Pigs  18  -  10 3  5 0    
Chicken  75 93   10 60  20 2  95 0 
Turkey  0 1   0 0  0 0  - 0 
Ducks  4 5   2 2  0 0  5 0 
Geese  0 1   1 0  0 0  - 0 
Rabbits  0  5 2 0 0  0    0 
Total 100 100 100 100 100 100 100 100 100 100 - 100 100 

   Note: NA – Not applicable 
 
 
The development of particular breeds of farm animals is considered to be a primary 
element in the strategy for enhancing food and agricultural production and productivity. 
Examples of such breeds are Kedah-Kelantan cattle, Brakmas cattle, Mafriwal cattle, 
Jermasia goats, Kampong Chicken and IKTA quail. The Mafriwal synthetic dairy-beef 
breed was developed to meet the high demand for milk in the local market. The Brakmas 
beef breed was developed by MARDI to fit into the tree-crop integration projects and to 
meet the demand for beef. IKTA quail was developed to meet the demand for a highly 
productive quail. Genetic development of these breeds is considered to be equally if not 
more important, compared to other non-genetic development approaches such as 
improvements in feeding, health and husbandry. For poultry and swine breeds however, 
it is more pragmatic to leave the breed development to international breeding companies 
and to continuously import breeding stock for local production. The principal 
straightbreeding programs operating in the country are for Mafriwal cattle, Brakmas 
cattle, Jermasia goats and IKTA quails. These programs were embarked upon after 
much study of clientele needs and economic sustainability. For Mafriwal cattle, the 
breeding goals included milk yield, meat yield, tropical adaptability and reproductive rate. 
For Brakmas cattle it was growth rate, tropical adaptability and reproductive rate. For 
Jermasia goats it was growth rate and milk yield. For IKTA quails it was body weight at 5 
weeks, egg number, egg weight and age at sexual maturity. 
 
Straightbreeding and systematic crossbreeding are commonly used in the country. In 
Table 17 is given the number of widely used breeds with breeding strategies. Species 
with widely used breeds having breeding strategies include cattle, sheep, goats, pigs, 
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chicken and rabbits. Except for Mafriwal cattle, which are bred using purebred selection, 
all these breeds are bred using both purebreeding and crossbreeding. Cattle breeds 
subjected to both strategies include Brahman, Brakmas, Charolais, Cherokee, 
Droughtmaster, Kedah-Kelantan and Nelore. Sheep breeds used are Malin, Barbados 
Blackbelly and Santa Inês. The goat breeds used are mainly Jermasia and Boer. Pig 
breeds used are Duroc, Landrace and Large White. The chicken breed used is 
Kampong Chicken (continuously imported breeding chickens used commercially have 
not been taken into consideration). Rabbits breeds used are New Zealand White and 
Californian. 
 
Mafriwal cattle are dairy cattle and are purebred due to the need for a stable breed in 
dairy farms. The main reason for using crossbreeding on ruminant breeds was to obtain 
heterosis and to upgrade local breeds but not to replace them. This was because their 
adaptive characteristic was recognized and valued. Hence crossbreeding was actually 
employed to introgress productive traits into local breeds. Crossbreeding has also been 
used to develop synthetic breeds such as the Mafriwal (Holstein x Zebu) and Brakmas 
(Brahman x Kedah-Kelantan). In the case of swine, crossbreeding is being employed to 
utilize crossbred animals in a structured mating system. 
 
 
Table 17.  Number Of Widely Used Breeds With Breeding Strategies (No. Of Breeds) 
 

Breeding strategies  
Species Total numbers 

Of breeds 
Purebred 
selection 

Cross-
breeding 

Both 

Cattle 8 1 - 7 
Buffalo - - - - 
Sheep 3 - - 3 
Goats 2 - - 2 
Camels NA NA NA NA 
Lamas & Alpaca NA NA NA NA 
Horses - - - - 
Donkeys NA NA NA NA 
Pigs 3 - 3 - 
Chicken 1 - - 1 
Turkey - - - - 
Ducks - - - - 
Geese - - - - 
Rabbits 2 - - 2 

 Note: NA – Not applicable 
 
 
Breeds with current breeding strategies and tools being used include breeds described 
in the previous paragraph. Breeding goals for most breeds have been determined since 
the year 1980 at the first breeding policy meeting hosted by the Department of 
Veterinary Services and represented by various stakeholders. Usage of tools as shown 
in Table 18 have been in practice for decades. Any extension of the usage of these tools 
to other breeds, especially those involving genetic evaluation and reproductive 
technology, will have to be justifiable based on economic considerations. Examples of 
tools used for selecting animals for breeding are here described in brief. For Mafriwal 
cattle pedigree information, progeny testing and predicted breeding values were used. 
Cows were selected using multiple trait selection indexes. For IKTA quails, selection was 
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based mainly on phenotypic appraisal (individual performance). Government institutions 
have conducted all the principal straightbred breeding programs. Performance recording 
schemes are in place for nucleus breeding herds, which are all government owned. 
Some farmers assisted by the DVS and MARDI keep records, mainly for improved 
management and selecting breeding stock. 
 
 
Table 18.  Number Of Breeds With Current Breeding Strategies And Tools Being Used 
                  (No. Of Breeds) 
 

Breeding Strategies Tools  
Species 
 

Breeding 
Goals 

Designed Designed 
And 

Implemented 

Individual 
Identification 

Recording AI ET Genetic 
Evaluation 

Cattle 8 8 8 8 8 3 1 3 
Buffalo 2 - - - - - - - 
Sheep 2 2 2 2 2 2 - 2 
Goats 2 2 2 2 2 2 1 2 
Camels NA NA NA NA NA NA NA NA 
Lamas & 
Alpaca 

NA NA NA NA NA NA NA NA 

Horses - - - - - - - - 
Donkeys NA NA NA NA NA NA NA NA 
Pigs 3 3 3 3 3 3 - - 
Chicken 1 1 1 1 1 - - 1 
Turkey 1 1 - - - - - - 
Ducks - - - - - - - - 
Geese - - - - - - - - 
Rabbits 2 2 2 2 2 2 - 2 
Note: NA – Not applicable 
 
 
Technologies and methodologies used in breeding strategies are applied in government 
livestock breeding facilities (using government employed breeders) and in government 
research institutions (such as the Malaysian Agricultural Research & Development 
Institute) and at local universities such as University Putra Malaysia and the University of 
Malaya. As shown in Table 19, more emphasis is given to conservatively used breeding 
technologies, since they can have a great impact on genetic improvement of livestock. 
Quantitative Trait Loci (QTL) detection for marker-assisted selection (MAS) is presently 
given some priority for research grants at national universities. 
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Table 19. State Of The Art Of Technologies/Methodologies Used In Breeding Strategies 
 

Used For:  
Technologies Or Methodology Research Breeders 
Multi-trait selection index construction 
 
Optimization tools for breeding plans 

20 
 
- 

20 
 
- 

Electronic database related to recording schemes 100 100 
Genetic evaluation Software for: phenotypic selection breeding values 
Reproductive technologies (AI, ET, etc.) 

40 
30 

50 
50 

Micro satellite linkage maps for QTL identification for Marker Assisted 
Selection 

5 - 

Other technology (specify) - - 
Note: Figures are percentages assigned to indicate the extent that the technology or methodology is being 
used 
 
 
The federal government and research institutions play a leading role in the 
implementation of all tools for the development of AnGR (Table 20). Local governments 
generally do not play a role, as implementation of these tools is not within their purview.  
State governments, breeders and private companies have little to regular roles in 
implementation of these tools. Non-governmental organizations are not seen to play a 
role in implementing tools for the development of AnGR. 
 
 
Table 20.  Role Of Stakeholders In The Implementation Of Tools For The Development 
Of AnGR 
 

Stakeholders Breeding 
Goals 

Individual 
Identification 

Recording Artificial 
Insemination 

Genetic 
Evaluation 

Federal 
Government 

5 5 5 5 5 

State 
government 

3 3 3 3 3 

Local 
government 

1 1 1 1 1 

Breeder’s 3 3 3 2 3 
Private 
companies 

3 3 3 2 3 

Research 5 5 5 5 5 
NGO’s - - - - - 
Scores assigned: 1 – none; 2 – little; 3 – regular; 4 – more; 5 – high 
 
 
In all activities related to the development of AnGR, the federal government and 
research institutions have high involvement. A list of federal and state government 
institutions directly involved in AnGR conservation is given in Appendix 3. Improved 
breeding stock is made available from most of these institutions to farms in the form of 
live breeders and frozen semen. The DVS has a network to provide field technical and 
extension services to the farming community. It also has several training institutions 
offering courses on various aspects of livestock farming and related disciplines. The 
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federal, state and local governments have been seen to have high involvement as far as 
legislation related to development of AnGR is concerned (see Table 21). 
 
 
Table 21.  Involvement Of Stakeholders In Activities Related To The Development Of 
AnGR 
 

Stakeholders Legislation Breeding Infrastructure Human Farmer’s 
Federal 
Government 

5 5 5 5 5 

State government 5 3 3 3 4 
Local government 5 1 1 1 4 
Breeder’s 1 NI 3 3 3 
Private companies 1 NI 3 3 3 
Research 4 5 5 5 4 
NGO’s 2 NI 1 1 1 
Scores assigned: 1 – none; 2 – little; 3 – regular; 4 – more; 5 – high. NI – no information available. 
 
 
As can be seen in Table 22, there appears to be no differential preference for AnGR by 
each of the stakeholders across AnGR types. Within types of AnGR however, there is a 
difference in preference among stakeholders, where the federal and state governments 
and research institutions have a higher preference for that AnGR type as compared to 
other stakeholders. 
 
 
Table 22.  Stakeholders Preference For Animal Genetic Resources 
 

Stakeholders Locally Adapted 
Breeds 

Imported Within 
Region 

Imported Exotic 
Breeds 

Federal Government 5 5 5 
State government 5 5 5 
Local government 3 3 3 
Breeder’s 4 3 3 
Private companies 4 5 4 
Research 5 5 5 
NGO’s 1 1 1 
Scores assigned: 1 – none; 2 – little; 3 – regular; 4 – more; 5 – high 
 
 
Table 23 indicates the priority of solving specific needs in order to use technologies to 
support the development of AnGR. Genetic evaluation and breed organization 
techniques are singled out as technologies, which will be positively impacted by 
addressing all the stated needs. Needs are discussed in greater detail in Section 5. 
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Table 23.  Priority Of Needs For Utilization Of Technologies For The Development Of 
AnGR 
 

Needs  
Technology Knowledge Training Financial 

Resources 
Breeder’s 

Organization 
Recording 1 1 2 4 
Genetic evaluation 5 5 5 5 
AI / ET 2 2 3 4 
Molecular techniques 3 3 3 3 
Breed organization 
techniques 

5 5 5 5 

Note: AI = Artificial Insemination; ET = Embryo Transfer. Scores assigned: 1 – none; 2 – little; 3 – regular; 4 
– more; 5 – high 
 
 
2.4 Identifying the major features and critical areas of AnGR conservation & 
utilization 
 
Malaysia in general is quite well exposed to biodiversity conservation. There are lots of 
activities at the tertiary level on biodiversity conservation and the media, particularly the 
national dailies, have been very active in promoting biodiversity conservation. However, 
the focus has always been on habitat, plant and wildlife conservation. This is 
understandable given Malaysia’s mega-biodiversity status. Up to the early 1990’s, the 
awareness concerning conservation of AnGR had been minimal. However, action to 
conserve indigenous livestock had been initiated as early as the 1970’s. This shows that 
the custodians of the animal industry had knowledge on the roles and values of AnGR 
and the need to conserve livestock species. With Malaysia’s active involvement in the 
FAO regional project on conservation and use of AnGR (in 1994), there has been a 
marked increase in the understanding of AnGR conservation issues, particularly of the 
role of conservation in terms of sustainable use and environmental-market driven 
development of AnGR. Some conservation programs have shown impact on agricultural 
production e.g. Kedah-Kelantan cattle and Bali cattle are being farmed in tree-crop 
plantations, which formerly only practiced monoculture. It has been estimated that estate 
income increases by 10 percent due to the additional cattle farming activity. 
 
The MOSTE is responsible for Biological Diversity. Conservation of AnGR is the 
responsibility of the DVS, a department under the MOA. The National Coordinator for 
AnGR is an officer selected from the DVS. Overall, the EPU of the Prime Minister’s 
Department funds conservation projects. In 1998, Malaysia developed its National Policy 
on Domestic Animal Diversity together with the Farm Animal Genetic Resources 
Management Plan for Malaysia. Conservation priorities are guided by the National Policy 
on Biological Diversity, which was prepared by a group of technical experts from various 
sectors. 
 
There are plans to include some important aspects of AnGR conservation in the 
curriculum for the Animal Science degree programs in University Putra Malaysia. 
Creating greater awareness and understanding of the roles and values of AnGR is an 
ongoing task and the National Coordinator for AnGR takes advantage of various forums, 
such as biodiversity conventions, to promote the conservation of AnGR. In promoting 
conservation projects, there are initiatives to develop niche markets to support breeds at 
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risk. For example, Felda Farm Products, a local company, is farming Bali cattle with the 
objective of marketing Bali as speciality meat. 
 
The current number of breeds in managed conservation programs is illustrated in Table 
24. Most of the conservation programs are for ruminants and are undertaken by the 
Department of Veterinary Services. In situ conservation is undertaken in livestock 
breeding farms. For example, Kedah-Kelantan cattle are kept at the Tersat Livestock 
Station, Bali cattle at the Institute Haiwan station and Malin sheep at the Jeram Pasu 
Sheep Farm. 
 
As far as ex situ conservation is concerned, there are some South China Pigs (or Local 
Chinese Pigs) in the National Zoo and Selembu cattle maintained at the Padang Hijau 
Livestock Center. Further, there is a Semen Bank managed by the National Institute of 
Animal Biotechnology, an institute under the umbrella of the Department of Veterinary 
Services. The National Institute of Animal Biotechnology (NIAB) is responsible for the 
AnGR collection and storage program for both animals at risk and those not at risk. 
Storage is in the form of frozen semen. NIAB which is in Pahang state, has a sister bank 
in the state of Johore, to which a part of all collections are deposited. Information on 
material stored is kept at the NIAB. 
 
 
Table 24.  Current Number Of Breeds In Managed Conservation Programs 
 

Number Of Locally Adapted Breeds At Risk  
Species Total Managed in situ Managed ex 

situ 
Both (in and ex 

situ) 
Cattle 4 2 - 2 
Buffalo 1 - - - 
Sheep 3 - - 1 
Goats 2 - - - 
Camels NA NA NA NA 
Lamas & Alpaca NA NA NA NA 
Horses - - - - 
Donkeys NA NA NA NA 
Pigs 1 - - - 
Chicken - - - - 
Turkey - - - - 
Ducks - - - - 
Geese - - - - 
Rabbits - - - - 
Note: NA – Not applicable 
 
 
Incentives for in situ and ex situ livestock conservation programs are mainly provided by 
the government with little or no input from industry or NGO’s (see Tables 25 and 26). 
Incentives for in situ conservation programs are in the form of computerized data 
recording, artificial insemination services and to a limited extent, embryo transfer (ET) 
services. For ex situ conservation, incentives are mainly in the form of semen banking 
services and monitoring systems. 
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Table 25.  Current Number Of Breeds Receiving Incentives And For Which Various 
Tools For Management Of in situ Conservation Programs Are Used 

 
Incentives Technical tools  

Species Government NGO Market Private Recording AI ET Others 
Cattle 5 - - - 5 4 1 - 
Buffalo - - - - - - - - 
Sheep 4 - - - 4 4 - - 
Goats 2 - - - 2 2 - - 
Camels NA NA NA NA NA NA NA NA 
Lamas & Alpaca NA NA NA NA NA NA NA NA 
Horses - - - - - - - - 
Donkeys - - - - - - - - 
Pigs - - - - - - - - 
Chicken - - - - - - - - 
Turkey - - - - - - - - 
Ducks - - - - - - - - 
Geese - - - - - - - - 
Rabbits 3 - - - 3 3 - - 
Note: NA – Not applicable; AI – Artificial Insemination; ET – Embryo Transfer 
 
 
Table 26.  Current Number Of Breeds Receiving Incentives And For Which Various 

Tools For Management Of ex situ Conservation Programs Are Used 
 

Incentives Tools  
Species Government NGO Market Semen 

storage 
Embryos 
storage 

DNA/Tissue 
storage 

In 
vivo 

Monitoring 
system 

Cattle 5 - - 4 1 - - 5 
Buffalo - - - - - - - - 
Sheep 4 - - 4 - - - 4 
Goats 2 - - 2 - - - 2 
Camels NA NA NA NA NA NA NA NA 
Lamas 
& 
Alpaca 

NA NA NA NA NA NA NA NA 

Horses - - - - - - - - 
Donkeys NA NA NA NA NA NA NA NA 
Pigs - - - - - - - - 
Chicken - - - - - - - - 
Turkey - - - - - - - - 
Ducks - - - - - - - - 
Geese - - - - - - - - 
Rabbits 3 - - - - - - 3 
Note: NA – Not applicable 
 
 
As for involvement in the management of conservation programs (Table 27), the 
government (through the Department of Veterinary Services) and research 
institutions/universities (which are also governmental organizations) are the main 
stakeholders. Breeder associations are few and inactive. Private companies have also 
not achieved the maturity and financial capacity to be involved in conservation. Non-
government organizations are not active in the livestock sector. NGO’s in Malaysia are 
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however very active in environmental and wildlife conservation efforts leaving the 
conservation of farm animal genetic resources to the government. More needs to be 
done to get the livestock industry to share the burden of managing and conserving 
livestock breeds that are at risk. 
 
At the DVS, all conservation projects initiated since the 1970’s are still active (i.e. 
conservation projects continue to have support). Generally the objectives for breed 
conservation are similar for various breeds, namely the establishment of a stable herd 
with wide gene pool, genetic improvement of the breed and marketing of breed products 
in a niche market. Activities may include bioprospecting, production recording, genetic 
evaluation, selection, semen processing and marketing. Some achievement indicators 
are population size, semen produced, documentation of technical program, genetic 
improvement and market demand. 
 
 
Table 27.  Stakeholders Involvement In The Management Of Conservation Programs 
 

Stakeholders In situ Conservation Ex situ Conservation 
Government 4 4 
Breeder’s associations 1 1 
Private companies 1 1 
Research institution/universities 3 3 
NGO’s 1 1 
Scores: 1 – none; 2 – little; 3 – regular; 4 – more; 5 – high 
 
 
As for priority of needs for utilization of technologies for in situ conservation are 
concerned, high priority is given to genetic evaluation, breed organization techniques 
and molecular techniques. Much has been invested in the past to develop recording and 
reproductive technology (artificial insemination and embryo transfer) and these would 
have slightly lower priority now (see Table 28). 
 
 
Table 28.  Priority Of Needs For Utilization Of Technologies For in situ Conservation 

Programs 
 

Needs  
Technology Knowledge Training Financial 

Resources 
Technology 

Recording 2 2 4 4 
Genetic evaluation 5 5 5 5 
AI / ET 2 2 3 3 
Molecular techniques 4 4 4 4 
Breed organization techniques 4 4 5 5 
Scores: 1 – none; 2 – little; 3 – regular; 4 – more; 5 – high; AI = Artificial Insemination; ET = Embryo 
Transfer 
 
 
The major threats to the survival of farm animal genetic resources in Malaysia are: 
 
• Decreasing hectarage of land used for agriculture 
• Habitat loss due to increased commercialization and urbanization 
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• AnGR normally are found in risky habitats such as marginal land, secondary growth 
jungle and undeveloped pastures in tree crop plantations. Here poaching, accidents, 
attacks by predators (such as dog packs) and food poisoning through pesticides and 
herbicides are risks 

• Small and non-viable populations of AnGR 
• Animal health issues such as the introduction of new diseases into the country 
• Increased slaughter 
• Decreased utility in the agriculture sector e.g. for traction and transportation 
• Environmental factors such as floods, fire and pollution 
• Lack of awareness concerning conservation issues and needs 
 
To meet these limitations and constraints conservation programs have to be given high 
priority and guidelines, strategies and action plans have to be devised through the co-
operative efforts of relevant federal government departments, state governments, 
universities, local authorities, the private sector (inclusive of farmers) and international 
agencies. The undertaking of effective management action will allow the development 
and utilization of AnGR and will halt the erosion of our remaining Malaysian Animal 
Genetic Resources. 
 
The major features of AnGR conservation and utilization are guided by the Malaysia’s 
National Policy on Biological Diversity (1998). In strengthening and integrating 
conservation programs, action plans are being developed to: 
 
• Expand the network of in situ conservation farms 
 
• Strengthen the capacity and role of ex situ facilities such as the Semen Bank at the 

National Institute of Animal Biotechnology so as to complement in situ AnGR 
development activities and conservation research 

 
• Consolidate ex situ conservation activities to include all threatened livestock breeds 

and to facilitate breeding and genetic improvement activities 
 
• Facilitate the involvement of local communities in the sustainable development and 

use of farm AnGR 
 
• Institute the creation of zoned livestock areas to protect AnGR development 
 
• Determine optimum population sizes for breed conservation 
 
• Review existing legislation, regulatory and management frameworks and programs 

to conserve livestock breeds 
 
In enhancing the sustainable utilization of AnGR, action plans are being developed to: 
 
• Undertake bioprospecting activities 
 
• Develop AnGR resource accounting methods, which promote conservation and 

sustainable use of domestic animal diversity 
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• Ensure the development of sectoral and cross-sectoral policies, plans and programs, 
which integrate considerations of AnGR conservation and sustainable use 

 
• Undertake research and monitoring of the impacts of resource utilization on AnGR 
 
• Provide incentives to encourage conservation and sustainable use of AnGR and their 

products 
 
• Create awareness on sustainable use of AnGR through information dissemination 

and extension services 
 
• Facilitate participation of local communities in traditional sustainable use of AnGR 

and their products 
 
• Ensure fair distribution to the nation and local communities of benefits arising from 

the use of AnGR 
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3. ANALYZING THE CHANGING DEMANDS ON NATIONAL LIVESTOCK 

PRODUCTION AND THEIR IMPLICATIONS FOR FUTURE NATIONAL 
POLICIES, STRATEGIES & PROGRAMS RELATED TO ANGR 

 
Malaysia being a party to the Convention on Biological Diversity has registered its 
commitment to be a global partner in the sustainable management of biological diversity. 
The Minister of Science, Technology and the Environment in April 1998 launched the 
National Policy on Biological Diversity. This national policy document has set the stage 
for comprehensive national activities on the conservation and sustainable utilization of 
Malaysia’s rich biodiversity heritage. Implanted within the policy is the vision to transform 
Malaysia into a center of excellence for conservation work, sustainable utilization and 
biodiversity research by the year 2020. 
 
 
3.1  Reviewing Past Policies, Strategies, Programs and Management Practices 
 
The effects of existing policies and legal instruments on the utilization of AnGR are 
presented in Table 29. Under urban or peri-urban systems, albeit it be under industrial or 
smallholder systems, existing policies and legal instruments, especially local government 
enactments, have a great effect on the utilization of AnGR. Most of the policies and legal 
instruments in force are to do with controlling pollution of the environment. In the rural 
areas, there are also policies and legal instruments on utilization of AnGR. These are 
more directed to non-ruminants such as pigs and poultry as compared to ruminants 
since non-ruminants are normally farmed under industrial conditions. 
 
 
Table 29.  Effects Of Existing Policies And Legal Instruments On The Utilization 
                  (Use And Development) Of AnGR 
 

Urban/Peri-Urban System Rural Production  
Species Industrial 

Systems 
Smallholder 

Systems 
Industrial 
Systems 

Smallholder 
Systems 

Cattle 5 5 3 3 
Buffalo 5 5 3 3 
Sheep 5 5 3 3 
Goats 5 5 3 3 
Camels NA NA NA NA 
Lamas & Alpaca NA NA NA NA 
Horses NI NI NI NI 
Donkeys NA NA NA NA 
Pigs 5 5 4 4 
Chicken 5 5 4 4 
Turkey 5 5 4 4 
Ducks 5 5 4 4 
Geese 5 5 4 4 
Rabbits 5 5 4 4 
Note: NA – not applicable; NI – no information available; Scores: 1 – none; 2 – little; 3 – regular; 4 – more; 5 
– high; 
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The focus of current policies on activities related to utilization of AnGR is shown in Table 
30. Practically all production activities for poultry and pigs are based on the use of exotic 
breeds. This is because there are no local poultry or pig breeds suitable for modern, 
commercial production. For cattle, the tendency was to crossbreed indigenous breeds 
with exotic breeds. For dairy cattle, crossbreeding was highly successful and farms 
normally kept animals with 60-75% exotic inheritance. For beef cattle, crossbreeding has 
benefited farmers who practice an above average management system. For goats, the 
local Katjang, which is a meat-type animal, gave very little meat or milk yield. One option 
was to bring in goat imports and another to develop a synthetic breed using Katjang as 
one of the foundation breeds. The local sheep, Malin, is not a good meat yielder. Hence 
imported breeds of sheep were sourced for the local sheep industry. Over the years, 
however, there has been a shift towards using some local genetic resources with 
economic potential, such as Kedah-Kelantan cattle and Kampong Chicken. The Kedah-
Kelantan is used in areas where cattle are integrated into tree crop plantations. Here the 
environment is particularly challenging and though KK is a slow grower, its hardiness 
makes up for poor meat yield. Kampong Chicken is thought to have a better taste than 
commercial breeds and so it’s farming is to fit a very small niche market. Training has 
been focused on all species but cattle tend to obtain a greater share of attention. 
Policies to organize breeders and farmers for activities related to utilization of AnGR are 
quite equally focused among species, although until recently buffaloes got little attention. 
 
 
Table 30.  The Focus Of Current Policies On Activities Related To The Utilization (Use 

And Development) Of AnGR 
 

Activities  
Species Use Of Exotic 

Breeds 
Use Of 
Locally 

Adapted 
Breeds 

Training, 
Research 

And Extension 

Organization Of 
Breeders/Farmers 

Cattle 5 5 5 5 
Buffalo 1 5 1 1 
Sheep 5 1 4 4 
Goats 5 3 4 4 
Camels NA NA NA NA 
Lamas & Alpaca NA NA NA NA 
Horses NI NI NI NI 
Donkeys NA NA NA NA 
Pigs 5 1 3 4 
Chicken 5 4 3 4 
Turkey 5 1 3 4 
Ducks 5 1 3 4 
Geese 5 1 3 4 
Rabbits 5 1 3 4 
Scores: 1 – none; 2 – little; 3 – regular; 4 – more; 5 – high; NA – not applicable; NI – no information available 
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Individual policies and legislation are here reviewed. 
 
3.1.1  National Policy on Domestic Animal Diversity 
 
The National Policy on Domestic Animal Diversity (NPDAD) is to conserve and utilize in 
a sustainable manner indigenous genetic resources of domestic animal for food security 
and the nutritional well being of the nation. 
 
The objectives of the NPDAD are: 
 
• To optimize economic benefits from sustainable utilization of components of 

domestic animal diversity 
• To ensure long-term food security for the nation 
• To increase the economic production of animal protein 
• To maintain and conserve animal genetic resources for the present and future 

generations 
• To enhance scientific and technological knowledge, educational and socio-cultural 

values of domestic animal diversity 
• To emphasize biosafety considerations in the development and application of animal 

biotechnology in line with ethical and religious needs 
 
In 2001-2002, a genetic audit was conducted on the nation’s farm animal diversity. 
Results from this study will enable better utilization of the nation’s domestic animal 
resources. It will also help restrict the loss of domestic animal diversity, which would 
include loss of breeds with the potential to be developed into useful animals. This 
domestic animal diversity has important economic, technological and social implications 
for the nation. Of particular significance are: 
 
• Economic Benefits 
• Food Security 
• Nutrition 
• National Heritage 
• Biosafety 
• Animal Health and Disease  
• Science, Education and Recreational Values 
 
 
3.1.2  Farm Animal Genetic Resource Management Plan 
 
The Farm Animal Genetic Resources Management Plan for Malaysia was developed in 
1997/98 and is being utilized as a supporting document for the development and 
management of animal genetic resources at Department of Veterinary Services farms in 
Malaysia. The documents include a policy statement, objectives, rationale and strategies 
for effective management of domestic animal diversity (DAD). As the development of 
methodologies and strategies for the optimal management and sustainable utilization of 
animal genetic resources is an active, on-going process, this document will need 
constant revision and review from time to time. 
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3.1.3  Legislative Instruments 
 
In Malaysia, legislative instruments concerning Animal Genetic Resources can be 
classified into: 
 
• Federal government laws applied to Peninsular Malaysia 
• State enactments or laws, which may be applied to individual states in Peninsular 

Malaysia or in East Malaysia 
 
The Animals Ordinance, 1953 that regulates the animal industry in Peninsular Malaysia, 
is the oldest legislation and is still in force. In Peninsular Malaysia, the Department of 
Veterinary Services under the Ministry of Agriculture and the Veterinary Departments 
operating under each State Government, are responsible for enforcing these laws and 
regulations. As far as AnGR are concerned, these laws and regulations function to 
regulate import, export and quarantine; prevent the spread of disease; safeguard animal 
welfare; promote conservation of livestock; control animal slaughter; control and license 
pig and poultry farms and control pollution. Similar legislation is in force in the East 
Malaysian states of Sabah and Sarawak. In Sabah, the State Department of Veterinary 
Services and Livestock Industry is entrusted with enforcing these laws and in Sarawak it 
is the State Department of Agriculture. 
 
Sanitary and Phytosanitary Aspects 
 
Health control policies in Malaysia usually takes cognizance of the fact that the 
environment with its biotic and abiotic components, provides the basic resources that 
support production-consumption activities and assimilates the residue and excreta 
produced during the course of these activities. Therefore the programs pertaining to 
health control not only include prevention and treatment of diseases, but touch on the 
aspects of excreta of animals which are possible pollutants of water, air and soil. 
 
A manual of veterinary regulations for the importation of live animals and birds (DVS, 
December 1995) presents details of import regulations of all kinds of domestic animal 
species from various countries in North America, Europe, Asia and Oceania. The 
manual includes import requirements and quarantine procedures for imported breeding 
animals, many of which have formed the foundation stock of breeding herds in the 
Veterinary Department’s own farms, research institutes and private breeding farms. 
 
The health status of breeding farms administered by the Department of Veterinary 
Services (DVS), Malaysian Agricultural Research & Development Institute (MARDI), 
University Putra Malaysia (UPM) and University of Malaya (UM) are regularly inspected 
by veterinary personnel. In most cases, such services are provided by the DVS. Hitherto 
there have not been any major reports of the occurrence of notifiable diseases in these 
breeding herds or flocks. Serological tests for bovine, caprine and ovine brucellosis are 
conducted on a regular basis. Periodic checks for the presence of Campylobacter, 
Salmonellosis, Leptospira, mastitis etc. are performed. All breeding farms in the country 
practice stringent health control measures and are particularly vigilant when importing 
live animals, semen and embryos into farms.  
 
Legislation governing the sanitary aspects of AnGR include proper disposal of dead 
carcasses, disinfection of premises and vehicles and proper measures to undertake 
during disease outbreaks. These provisions have been in place since the coming into 
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force of the Animals Ordinance, 1953. Under this ordinance, the Agriculture minister has 
powers to prohibit totally or conditionally the importation of live animals or birds and its 
products (e.g. semen, veterinary biologics, litter, etc) that are likely to convey or spread 
disease. Generally the export and import of animals, birds or their products require a 
license and these animals and their products would have to undergo a prescribed set of 
conditions such as veterinary inspection and examination. There are provisions under 
part III of the ordinance for the declaring of the existence of a disease within a state by 
the Chief Minister or State Director. Under part VIII there are provisions for the veterinary 
authority to establish quarantine stations and to make rules for the further carrying out of 
the objects and provisions of the ordinance. All livestock to be imported are subject to 
compulsory and proper quarantine at the entry points managed by the Department. 
These are prescribed conditions stated in the import license. All the quarantine stations 
are governed by the management and maintenance by-laws under The Animals 
Ordinance, 1953, which are strictly adhered to. The main purpose is to detect and 
contain the disease in the quarantine station and thereby prevent the disease from 
spreading into the country. Individual states have laws to control movement of AnGR 
(indigenous and exotic) across state borders. 
 
Animal Welfare 
 
Under section 44 (Part IV) of the Animals Ordinance, 1953 there are provisions for the 
prevention of cruelty to animals and birds which prevents animals from being ill treated, 
undergoing unnecessary suffering, pain or torture while under custody. Animals as food 
for mankind may however be slaughtered or prepared provided that they do not undergo 
unnecessary suffering. The Veterinary Department through its enforcement units closely 
monitors the welfare of animals. Any report on incidence of cruelty to any livestock will 
be investigated and proper action taken based on the provisions of the law. These laws 
do have an impact on the use and development of animals and birds in that the 
management conditions under which animals are maintained will be subject to animal 
welfare concerns. 
 
Access to Biological Resources 
 
The states of Sarawak and Sabah have legislation to govern access to AnGR. In Sabah 
for example, any collector who wants "access" to biological resources in the state must 
now apply for an "access license" from the Sabah Biodiversity Council before he can 
proceed to collect the resources. The access relating to prospecting, collection, 
commercial utilization and research and development of biological resources or 
associated relevant knowledge is contained in the Sabah Biodiversity Enactment, 2000 
(refer to Appendix 8). The enactment aims to properly utilize the state’s rich biological 
resources for the socio-economic development of the state, promote and encourage 
research and development activities, ensure fair distribution of products between all 
parties including the local community whenever there are findings of commercial value of 
the biological resources, ensure the access to biological resources is not abused by any 
parties and to streamline gathering and filing of all data and information concerning 
biological resources. The Ministry of Science, Technology and the Environment is in the 
process of drafting the same legislation for the country. 
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Utilization & Development of AnGR 
 
In general, policies and legal instruments involving livestock and birds tend to positively 
affect the use of AnGR. Although importation laws are quite stringent, livestock and birds 
from disease-free sources can enter Malaysia. The availability of foreign AnGR does 
create different use patterns between breeds available in the country and those being 
introduced from other countries. For example, there is a great demand for the local 
Kedah-Kelantan cattle in the Integration projects, but the supply of these cattle is limited. 
The vacuum in the industry is being filled by imports, such as Brahman cattle from 
Australia. This increases the proportion of imported cattle in the country and creates 
different use patterns between indigenous and imported cattle. There are negligible 
differences between use patterns within breeds caused by policies and laws. 
 
Malaysian laws do support the use of all species or breeds nationally. However, there 
are various state enactments regulating pig and/or poultry farming, which are in place 
mainly to control pollution. In some states, pig and poultry rearing may be prohibited 
except under license. Farms are required to comply to stringent conditions such as 
disease-control measures, vaccination programs, GAHP, identification marking, farm 
recording, pollution control and biosecurity measures. These laws may have some 
containing effect on the population of pigs and poultry within the country. In Sarawak, 
under the Veterinary Public Ordinance (1999)(Sarawak), a license is required for 
livestock farming activities. 
 
Development of Wildlife Species 
 
As regards animals presently considered as wildlife but which may be commercially 
farmed (e.g. the Sambar deer and Seladang crosses), there still are restrictions 
concerning farming these animals given that Malaysia is a signatory to CITIES. However 
the better networking between the authorities responsible for wildlife and the livestock 
industry should foster development of AnGR presently classified as wildlife species. 
 
Technology Use for Livestock Development 
 
The New Agriculture Policy enables and generally promotes the use of technology for 
livestock development. As a result, reproductive technologies being practiced include AI 
(artificial insemination), laparoscopic AI, ET (embryo transfer) and IVF (in vitro 
fertilization). The breeding of dairy cattle, sheep and goats in particular, have much 
benefited from the use of modern reproductive techniques, particularly artificial 
insemination. In the past, AI was used as a means of crossbreeding local breeds with 
high-performance foreign breeds. This created crossbreds able to produce livestock 
products competitively, vis-à-vis other agricultural production such as palm oil. So as not 
to dilute the hardy indigenous blood in the population, semen from crossbreds and 
synthetic breeds are being promoted for use in industry. AI is also used to upgrade (by 
backcrossing) crossbreds back to indigenous breeds where increased hardiness is vital 
e.g. when crossbred cattle are introduced into tree-crop plantations, they can be mated 
using Kedah-Kelantan so that their offspring are more able to withstand the more 
challenging environment. 
 
Among others, animal based technology being applied include GIS (Geographical 
Information System) for animal health/disease surveying and control, MS ISO 9000 
quality system accreditation, GAHP (Good Animal Husbandry Practices) and HACCP 



40 

(Hazard Analysis Critical Control Points). The NAP3 will focus on intensifying the use of 
existing conventional technologies as well as prospecting and developing the potentials 
and applications of new and emerging technologies. Initiatives will be pursued in the 
development of indigenous technologies as well as blending the conventional 
technologies with frontier technologies. This is to harness the considerable benefits that 
exist in their utilization while retaining some of the stronger characteristics of the 
traditional techniques to achieve higher productivity and quality and increase 
competitiveness of the livestock sector.  
 
Preservation and Use of Indigenous Knowledge 
 
There is legislation in the states of Sarawak and Sabah to support and promote the 
preservation and use of indigenous knowledge and practices relevant to the use of 
AnGR. For example, section 28 of the Sarawak Biodiversity (Access, Collection and 
Research) Regulations, 1998 provides for incentives and protection to indigenous 
people. Section 28(2) reads, “where ethno-biological research, based upon knowledge 
or information supplied by the natives or their traditional practices or the use or 
application of biological resources, leads to the development of any pharmaceutical or 
medicinal compound or product, shall be shared with the natives who supplied the 
knowledge or information relating to the said practices, application or use of biological 
resources, to such extent as may be determined by the council in consultation with the 
natives concerned”. Section 17 and 18 of the same regulations stipulate rights over 
discoveries, applications for patent, copyright or intellectual property rights and provides 
for the payment of royalty, fees or other consideration. The Sarawak Biodiversity Council 
and the Sabah Biodiversity Council oversee the application of biodiversity related 
legislation in Sarawak and Sabah respectively. These laws applied at the state level will 
provide the guidance needed to implement similar laws on a national level. 
 
Institutional Mechanisms 
 
The importance that Malaysia places on institutional mechanisms that enable and 
support the use of AnGR is reflected in the legislation in place. For example, the Federal 
Agricultural Marketing Authority Act, 1965 was passed to incorporate the Federal 
Agricultural Marketing Authority to supervise, consolidate and improve the marketing of 
agricultural produce in Malaysia and to provide credit facilities for such marketing. The 
Farmers’ Organization Authority Act, 1973 and the Farmers’ Organization Act 1973 were 
established to incorporate the Farmers’ Organization Authority and to provide for the 
registration of farmers’ organizations and the control and supervision of such. The main 
research institution undertaking agricultural research was established under the 
Malaysian Agricultural Research and Development Institute Act, 1969. The Agriculture 
Bank was incorporated under the Bank Pertanian Malaysia Act (1969) and functions to 
organize, provide, and supervise and co-ordinate the grant of credit for agricultural 
purposes in Malaysia. University Putra Malaysia is the main university associated with 
animal science and veterinary education. Other universities involved in animal science 
are the University of Malaya, National University of Malaysia and the National Science 
University. Under section 82 of the Animals Ordinance, 1953 there are provisions for the 
appointment of suitable places to be veterinary centers. Under this legislation, the 
Veterinary Research Institute, the Animal Institute-Kluang (conducts livestock personnel 
and farmer training and provides extension services), the Poultry Development Institute, 
the National Institute of Animal Biotechnology and several large government livestock 
nucleus breeding farms were established. These institutions are being developed to 
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conform to the National Policy on Domestic Animal Diversity and the Farm Animal 
Genetic Resources Management Plan for Malaysia. On the national level, laws are being 
drafted to establish the National Biodiversity Council, which will oversee the enforcement 
of biodiversity related laws as presently practiced in the individual states of Sabah and 
Sarawak. A new development, which will transform the agriculture sector into a modern, 
dynamic and competitive industry, is the establishment of Ministry of Agriculture 
Incorporated or MoA Inc. Under this concept, all departments and agencies in the 
Agriculture Ministry will provide services to the farming community as a team for all 
levels of project development, that is from planning, implementation, monitoring and 
evaluation. The team will be headed by a lead agency and be service-orientated, pro-
business and client-friendly. 
 
Protection of the Environment 
 
Legislative instruments have and are being put in place to protect our natural resource 
base. Under integration (with plantation crops) cattle graze at low stocking rates and as 
such affluent discharge is minimal and the system sustainable. With industrial livestock 
production such as with pigs, poultry and feedlot cattle, large amounts of affluent are 
produced and this needs to be efficiently handled. The standards for affluent discharge 
are contained in the Environment Quality Act, 1974 which is under the jurisdiction of the 
Department of Environment. Several states have specific poultry or swine enactments 
having clauses providing for control of pollution and environmental sustainability. By way 
of example, the positive and negative impacts of existing legislation on the swine 
industry will be: 
 
Positive Impacts: 

• Regulate the pig industry 
• Pig farming confined to certain zones only 
• Restructuring of the pig industry from production to marketing using modern 

technology like closed housing to cold chain marketing approach 
• Move towards using more productive pigs to reduce environment waste load 

besides increasing productivity 
• Closure of inefficient farms 
• Transformation of small farms into bigger commercial units and development of 

high-tech farms 
• Pig industry will have a better image – clean, organized and environmentally 

friendly 
 
Negative Impacts: 

• Increased cost of production 
• Increased ex-farm price of pigs 
• Increased retail price of pork and pork products 
• Possibility that pig industry becomes uncompetitive in the world market because 

of high cost of reducing environmental degradation 
 
Biosafety Issues 
 
The Ministry of Science, Technology and the Environment has developed the final draft 
of the Biosafety bill, which will regulate the use of Genetically Modified Organisms and 
has mechanisms for containing negative environmental impact. While this legislation is 
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not envisaged to have an immediate impact on the use, development and conservation 
of livestock breeds, they will provide a long-term safeguard for the country’s AnGR. 
 
Intellectual Property Rights 
 
Intellectual property related to animal genetic resources would include 
intellectual/technological creations and biotechnological inventions. The purpose of 
Malaysian law on Intellectual Property Rights (IPR) is to provide protection for 
intellectual property to local and foreign parties in accordance with international 
standards and to promote creativity and innovation. Laws governing IPR, which can be 
applied to agriculture, are in the form of patents, trade marks, copyrights and industrial 
designs. Laws related to IPR include the Patents (Amendment) Act 1995, Copyright 
(Amendment) Act 1990, Trade Marks Act 1976 and the Trade Description Act 1972 and 
the regulations made thereunder. As well as having these laws, Malaysia is a signatory 
of the Paris Convention for the Protection of Industrial Property (which includes 
agricultural industries). By way of example, the workings of applying for a patent in 
Malaysia are examined. Patents are governed by the Patents (Amendment) Act 1990 
and the regulations made thereunder. Registration of a patent is applicable to the whole 
of Malaysia. Patents are patentable if they are new, involve an inventive step and are 
commercially applicable. Owners of patents have the right to make use of a patented 
invention, assign or transmit the patent and to conclude license contracts. The Patents 
Act provides that a patent expire 15 years after the date of its grant. 
 
Animal genetic resources by themselves are excluded from patent protection under 
TRIPS (Agreement on Trade-Related Aspects of Intellectual Property Rights). Unlike 
with plant varieties, which are protected under the International Convention for the 
Protection of New Varieties of Plants, there is no specific international policy for the 
protection of animal breeds. 
 
Improvement & Development of AnGR 
 
The Animals Ordinance, 1953 has clauses affecting the improvement and further 
development of AnGR in Malaysia. For example, clause 55 allows for the sterilization of 
all bulls above the age of 15 months whilst clause 56 allows for exemption of bulls 
considered suitable for breeding purposes. Clause 57 has provisions for registration of 
stud bulls while clauses 58 to 62 contain provisions on reporting, sale, death and 
transfer of stud bulls, inspection, notice to stud bull owners and licensing of stud bulls. 
This legislation provides for the selection of superior bulls for genetic improvement while 
ensuring the culling of undesirable bulls. At the same time, it promotes the use of 
Artificial Insemination technology. Certain species of livestock like cattle are being 
conserved for the interest of the industry. Restriction on slaughter and movement are 
imposed so that the overall records and the standing population of cattle in a State are 
regulated. 
 
3.1.4  Breeding Policy 
 
Dairy Cattle 
 
In the early part of the twentieth century, the dairy industry in Malaysia was initiated 
using Local Indian Dairy (LID) animals. These animals were found to produce good 
quality milk in terms of SNF % (solids non-fat) and fat % but were poor in terms of milk 
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volume. In the 1950’s, to increase the productivity of the LID, Sindhi and later Sahiwal 
sires from India and Pakistan were used to crossbreed with the LID.  The lactational 
performance of crossbreds thus produced, were only marginally better than the LID. 
Crossbreeding LID with European dairy breeds was attempted in the early 1970’s and 
this produced crossbreds exhibiting considerable hybrid vigor. The government thus 
attempted to organize breeding of cattle by distributing relatively superior crossbred bulls 
and by providing an artificial insemination service. Since 1978, the government also 
imported large numbers of crossbred Sahiwal x Bos taurus cattle from Australia and 
New Zealand with the objectives of providing farmers with dairy-type animals in the 
shortest possible time and increasing the crossbred breeding population. Imports of 
Sahiwal x Friesian continued at a rate of approximately 2,000 females per year until the 
year 1995. In 1994, a limited number of appendix-III:Australian Friesian Sahiwal 
(AFS( ) x Friesian( )) female stock (104 head), having 75% Friesian inheritance, were 
imported from Australia and placed on government farms. 
 
While crossbreeding zebu with Bos taurus was recognized as the preferred method of 
increasing the productivity of dairy animals, the way ahead was still not clear especially 
in terms of : 
 
• Breed or breeds of Bos taurus to use in the crossbreeding 
 
• Mating program to follow to maximize dairy animal performance 
 
The first meeting of the committee for the development of policy and systems of 
breeding for cattle was held at the resort town of Port Dickson in April, 1980. The 
committee made the following resolutions: 
 
• At least 70 percent of available animals for crossbreeding should be bred to Friesian 
 
• Inter se mating of F1 animals to be undertaken at the smallholder level to maintain 

50% temperate blood level and criss-cross breeding in government farms and 
selected smallholder areas where breeding can be controlled) to have animals at 
62.5% temperate blood level 

 
• A parallel breeding plan for LID’s - a “pure” LID line to be kept by governmental   

institutions/agencies for long-term selection and as a future base for crossbreeding 
where necessary 

 
There have been some refinements to these 1980 breeding proposals. Firstly, the 
objective of the breeding program for dairy animals was documented at the second 
meeting of the National Cattle Breeding Committee in 1986. The objective is, “to develop 
animals which produce milk and meat economically in a hot and humid tropical 
environment”. Secondly, the tremendous reduction in lactation performance (39.0 
percent drop in milk yield) from the F1 to the F2 (ie. F1 x F1) animals (Sivarajasingam and 
Kumar, 1989) and the failure of 60-70% of F2 animals to milk on the machine, led policy 
makers to recommend a higher proportion of Friesian inheritance in dairy crossbreds. 
The recommended proportion of Friesian inheritance in dairy crossbreds is 60-75 
percent. Imported semen used only in the early part of the breeding program included 
Holstein, Red Holstein, AFS (Australian Friesian Sahiwal), AMZ (Australian Milking 
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Zebu), Kenyan Sahiwal and Brazilian Gir. Local semen is from sires having 60 to 75% 
Friesian inheritance. 
 
On all government farms with dairy animals, the Mafriwal (Malaysian synthetic breed) 
was developed since the early 1980’s. This breed has 60-75 percent Holstein 
inheritance and the zebu inheritance is from production-recorded top herds such as that 
found in Kenya. Its milk production far exceeds that of ordinary crossbreds. The 
DairyChamp computer system is being used on all 3 government dairy farms to keep 
production, reproduction and health records on all animals. Currently there are 31,261 
records in DairyChamp of which 5,767 are active. Sib testing and progeny testing are 
being used to evaluate test sires. A total of 5-10 sires are evaluated each year. The 
generation interval is about 6 - 7 years. Sires are used in consecutive years to create 
genetic links between years. A total of 1,200 breeder cows are used for testing purposes 
with the aim of having 40 daughters per test sire. On hindsight, it is fortunate that this 
breed was developed since it is now very difficult to import other similar synthetic 
breeds. 
  
Beef Cattle 
 
The primary objective of breeding beef cattle is for efficient and economic meat 
production. The first meeting of the committee for the development of policy and 
systems of breeding for cattle (1980) recommended that: 
 

• Crossbreeding of beef animals is encouraged for efficient beef production among 
smallholders. This is especially so if it is to compete with crop enterprises. The 
crossbreeding plan is either through inter se mating or criss-crossing 

 
• A pure herd of Kedah-Kelantan cattle be maintained by government agencies for 

long-term selection and as a future base for crossbreeding 
 
Over the last few years, traditional farmers have had a preference for large muscular 
Bos taurus breeds to breed with their KK animals. Among the popular breeds in use are 
the Charolais and Brahman. Brahman is being used for stepping down from a high level 
of Bos taurus inheritance. Farmers are free to choose and develop the crossbred type, 
which would fit into the high, medium or low-input management system they operate. 
Currently, imported beef semen is available to farmers without cost. While purebred KK 
herds are being maintained on two government and one semi-government farm, and 
production data are recorded, much more work can be done to genetically improve these 
animals. Adequate funding has to be secured to enable this undertaking. 
 
MARDI (Malaysian Agricultural Research and Development Institute) has developed the 
synthetic breeds Brakmas (using Brahman and Kedah-Kelantan foundation stocks) and 
Charoke (Charolais and Kedah-Kelantan foundation stocks). Brakmas is recommended 
for use in low input management conditions such as in Integration projects. Charoke is 
recommended for use in producing feedlot cattle (terminal crosses). 
 
In the state of Pahang, there is a pilot project in place called the “Makmurbif 
Accreditation Scheme”. Under this scheme, cattle in commercial farms are bred using a 
rotational breeding system (a form of crossbreeding). Sire breeds used in rotation are 
Kedah-Kelantan, Brahman and Nelore. The system is dependent on the supply of 
purebred bulls from the above breeds, as all crossbred bulls born in commercial herds 
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are sent to feedlots. To meet this need, nucleus herds have been formed for the Kedah-
Kelantan, Brahman and Nelore breeds. Nucleus herds have production records on all 
their animals and practice selective breeding. The nucleus herds maintain their best 
animals for breeding and send out the next best animals to the multiplier farms around 
them. Multiplier farms also practice purebreeding. Bulls from multiplier farms are 
supplied to commercial farms for breeding. Commercial farms benefit from both genetic 
gains (obtained through genetic selection in the nucleus herd) and hybrid vigor. The 
system has promising prospects and besides promoting genetic development in the beef 
sector also contributes to the conservation of beef breeds in the country. 
 
Buffalo 
 
The objective of breeding swamp buffalo is to develop an animal, which is an efficient 
meat producer, and a good draft animal. The objective for the Murrah buffalo is to 
produce an animal, which produces milk and beef economically. The first meeting of the 
committee for the development of policy and systems of breeding, in April 1980 made 
the recommendation that pure breeding of swamp and river buffaloes be continued. Due 
to the differential ownership of Murrah and Swamp buffaloes, interbreeding between the 
two groups is hardly possible. 
 
Goats 
 
Goats are bred primarily for chevon production. There is also a niche market for goats’ 
milk, which is perceived to be good for nursing mothers and for people having difficulty in 
digesting cow’s milk. There is only one indigenous breed of goat, the Katjang. It is a 
meat-type animal and is only found in small pockets in several parts of Malaysia. Hence 
farmers have been importing several breeds of exotic goats such as the Jamnapari, 
Boer, Australian Feral goat, Saanen, Toggenberg, Alpine and Anglo Nubian. These goat 
breeds are quite hardy and can adapt to local management systems. The University of 
Malaya in Kuala Lumpur has attempted synthetic breed development. It established the 
Jermasia breed in 1990 after 10 years of research and development. The foundation 
stocks were the Katjang and German Fawn. Animals were selected mainly for growth 
rate and milk yield. Breed stabilization was determined to have occurred in F5. Jermasia 
breeding stock is available for sale to farmers. Popular meat breeds for crossbreeding 
include the Boer, Australian Feral and Jermasia. For milk production, Saanen is the most 
popular breed. 
 
Sheep 
 
Sheep have been farmed mainly for the production of mutton. Wool has no economic 
use in Malaysia. Local sheep (Malin) being small in size and having poor growth rate are 
not competitive for mutton production. They are also found in small numbers in rural 
areas and in one government farm. In the late 1980’s, the government and the private 
sector embarked on an importation program for sheep. The Department of Veterinary 
Services (DVS) imported sheep from Australia (Commercial Merino Border Leicester 
Crosses), Thailand (Siamese Long-tail) and several pure breeds from South America 
and other parts of the world. The wool-breeds in particular could not adapt well to the 
local environment.  In the late 1980’s Guthrie Plantations embarked on a project to 
develop the synthetic breeds Sufrimal and Dorsimal, which were based on Suffolk x 
Malin and Dorset x Malin crosses respectively. The uptake of these synthetics by 
industry was not too good and this resulted in the company ceasing its livestock 
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operations. The emphasis today is to inject the hair characteristic and hardiness into 
crossbred sheep, so that they would be better adapted to the hot-humid local 
environment. The DVS is using its sheep breeding farms to improve hair breeds such as 
the Barbados Blackbelly and Santa Inês. There is one farm (Jeram Pasu Sheep 
Breeding Center), which is breeding the Malin. Barbados Blackbelly, Santa Inês and 
Malin breeding stock are being made available to industry for crossbreeding purposes. 
 
Deer 
 
Deer are being kept principally for the production of venison. Crossbreeding is not being 
pursued and breeding animals have always been kept pure. 
 
Swine 
 
There are no genetic improvement programs for pigs in Malaysia. Pigs used in industry 
are of exotic origin. The Local Chinese Pig (LCP) is not considered an important animal 
in industry. Females retained on farms are largely from the Landrace and Large White 
breeds. Boars used in crossbreeding to produce porkers (for ham) are largely from the 
Duroc breed. 
 
Multipliers obtain their breeding stock mainly from the USA, United Kingdom, Canada, 
Denmark, Holland and Taiwan. Local breeding companies multiply purebred imported 
stock and sell them to commercial farms. Within the farm, the farmer usually maintains a 
portion of his Large White or Landrace sows/gilts pure so that he can have farm 
replacements. To overcome the problems of inbreeding, the farmer may from time to 
time introduce purebred Landrace or Large White stock into his breeding herd. Two-way 
crosses between Landrace or Large White and Duroc are used to produce animals for 
the market. In some cases, the farmer may make the three-way cross, Duroc  x (Large 
White x Landrace) . Farmers do keep simple records of animal type, birth weight, litter 
size, weaning weight (3-4 months), numbers weaned and adult weight (5-6 months or 
80-90 kg). Some farms are computerized and use herd management software such as 
PigChamp. 
 
Poultry 
 
All great-grandparent stock of chickens are imported and managed under an integrated 
system. Native chickens are found in the villages and there was a program, which 
encouraged their use in backyard farming. The National Institute of Animal 
Biotechnology was involved in a program to collect specimens of Native chickens for its 
ex-situ conservation efforts. Presently there is some demand for Kampong Chicken, 
which is perceived to be tastier than commercially produced chicken. Several 
commercial farms have been established to farm Kampong Chicken. 
 
 
3.2 Analyzing Future Demands and Trends 
 
Malaysia is experiencing a demand-driven “livestock revolution”. Consumption of 
livestock food products is expected to increase rapidly up to and beyond 2010. This is 
mainly due to the increasing population, rising incomes, better socio-economic condition 
of the populace and greater consumer demands (in terms of better quality products). 
The chicken and egg market is expected to grow further because of a decline in marine 
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fish catch and the increasing price of fish in the market. Export markets for chicken meat 
and eggs can be broadened especially if the food processing industries continue to 
develop improved products from the primary commodities and undertake aggressive 
marketing strategies in the Southeast Asian region. Market demand for pigs is stable 
although the price fluctuates from year to year and between months within a year. In the 
ruminant sector, local market demand is so great that within the near to medium term, 
export of commodities for these animals or their products is likely to be very low. As 
evidenced from the production figures and percentage of self-sufficiency in 2000, market 
demand for beef, mutton and milk had to be met with large percentages of imports 
(78.9%, 93.7% and 96.6% respectively). Therefore there is an enormous market for 
these products, which should encourage local producers to intensify the production of 
beef, milk and mutton. However, while the poultry and swine industries are thought to be 
able to compete well locally and internationally, there are major threats to the local beef 
and milk industry. This is due to the importation of cheap beef from India and low-priced 
milk from Australia and New Zealand. 
 
Poultry production is expected to move out from the present farming areas to more 
remote areas because of rapid urbanization and the need to have greater scales of 
operation. Poultry housing and poultry farms in general will have to become more 
environmentally friendly and poultry products will have to meet SPS (Sanitary and 
Phytosanitary) requirements. For example, there is a move now to convert open chicken 
houses to closed chicken houses to overcome the problems of foul odor and flies. This 
will entail higher investment and operating costs. A large portion of the feed used will 
continue to be imported as is at present. The production of Kampong Chicken for a niche 
market will need to be organized on a larger scale. 
 
Swine production will also move to isolated areas of the country and become more 
industrialized in nature. Already there is a move to rear pigs in closed-housing. From 
today’s warm meat market, there are initiatives to introduce cold-chain marketing. There 
will be much utilization of modern technology such as using molecular-based disease 
testing methodology. It is likely that some state governments will gazette areas for large-
scale Pig Farming (called PFA or Pig Farming Area). Generally this will entail the 
building of central facilities adjacent to the PFA to provide veterinary services, 
centralized monitoring, security, slaughtering of animals, pollution control, etc. to farms 
located in the PFA. Most of the feed used will still be imported. Again this will incur 
higher investment and operation costs. 
 
Beef production in feedlotting systems will also move to remote areas away from urban 
areas. Feedlots will have to be larger and more efficient in the future. To remain 
sustainable they will have to conform to the Environmental Quality Act, 1974 (as with 
poultry and pig production). Most of the feed used will continue to be obtained from agro-
byproducts. Beef production under tree-crop integration areas is a sustainable, 
biologically friendly system and is expected to expand. Dairy farming is expected to 
become more intensive in nature with farms having environment-controlled housing, 
cows being stall-fed (as opposed to grazing presently) and animals given better quality 
rations. The systems for production of buffalo meat, mutton, chevon and goats’ milk are 
not expected to change very much in the foreseeable future. It is unlikely that horses will 
be managed under a very different system as is now practiced. 
 
One impact of agricultural policy, which will affect all livestock commodities in the future, 
is the move towards mixed farming and cluster-based development. As a result, different 
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elements in the agricultural industry will be linked up to increase innovation and 
competitiveness and create a better business environment. 
 
Malaysia is obligated to abide by WTO (World Trade Organization) rules and 
agreements, which include the Agreement on Agriculture (market access, domestic 
support and export competition), SPS (Sanitary & Phytosanitary measures) and TRIPS 
(Agreement on Trade-Related Aspects of Intellectual Property Rights). However, 
Malaysia is allowed to develop its animal industry under the programs for rural 
development, poverty eradication and food security. Also, government R&D support for 
breed development/improvement and disease control is permissible. As such 
international policy is not likely to markedly affect the use and development of animal 
genetic resources in Malaysia. In implementing international standards on livestock 
production, Malaysia will eventually need to require foreign livestock producers who 
export their produce to Malaysia to comply to similar standards, as provided by WTO 
agreements on agriculture and the application of sanitary and phytosanitary measures. 
This will ensure that where possible, the Malaysian livestock industry continues to 
improve the quality of its operations, continues to be viable and remains competitive at 
least in the domestic market. 
 
 
3.3 Discussion Of Alternative Strategies In The Conservation, Use And 
Development Of AnGR 
 
Several possible alternative strategies are proposed for the conservation, use and 
development of AnGR. Though not all are practicable at the present, they may be viable 
options in the future. These strategies include: 
 
• Establishing a fund for sustainable development of threatened breeds, the capital 

being acquired through a nominal tax on animal and animal product imports 
 
• Establishing tax incentives for companies undertaking conservation and 

development of AnGR 
 
• Undertake economic and technical studies to evaluate marginal breeds with 

economic value thus encouraging the conservation of threatened breeds 
 
• Privatization of public AnGR conservation projects, especially those found to be 

economically viable and able to generate a sustainable income 
 
• Active seeking of sponsorships from foundations, notaries and other possible 

sources for the conservation of threatened breeds. Seeking of persons or 
corporations willing to adopt threatened breeds 

 
• Establishment of smart partnerships between the private sector and individual 

schools, prisons or the military, for the conservation and sustainable use of 
threatened animal breeds 

 
• Targeting the schooling system for early awareness training on conservation issues 
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Future trends in the animal production sector will require specific alternative strategies in 
the conservation, use and development of particular livestock species/breeds. For most 
poultry operations, it is unlikely that there will be any shift in the policy of continuously 
importing breeding stock for commercial production. However with Kampong Chicken, 
the development and improvement of breeding stock would have to be undertaken using 
a different selection regime from that practiced now. This is because commercial stock 
will have to be grown in larger, more commercial conditions. If there exists a demand for 
organically-grown chicken, Kampong Chicken being more adapted to the local 
environment will be suitable as breeding stock. However, the selection regime under 
which they are selected needs to be changed to an organic management system. There 
will also be a strong bias towards meat quality in the selection criteria used since the 
selling point for Kampong Chicken will be in the flavor and juiciness of the meat. 
 
As for poultry, the swine sector is expected to continue to import commercially available 
breeding stock such as the Large White and Duroc. The Malaysian pig industry is 
unlikely to be able to develop internationally competitive breeding or nucleus farms in the 
near future. Multiplier farms will however be expected to be better organized and able to 
supply disease-free parent stock to farms. 
 
For the beef sector, as beef-tree crop integration projects increase, young crossbred 
males produced there should be transferred to feedlots and the rest offered for the 
production of veal or for export markets. To sustain the crossbreeding system in the 
integration projects, there should be a continuous supply of purebred bulls. Hence 
purebreeding of Kedah-Kelantan, Brakmas, Brahman and Nelore need to be more firmly 
established. There will for example be a need to establish genetic links across nucleus 
herds for each breed so that animals can be evaluated for the country as a whole. For 
Brahman cattle, perhaps linkages can be established with international breeding 
companies (such as Breedplan) so that individual Malaysian Brahman bulls can be 
ranked regionally or globally. Breed societies should be strongly promoted for each of 
the beef breeds. 
 
For the dairy industry, the Mafriwal should be continuously improved. It is possible that 2 
different lines of Mafriwal will be developed for the dairy industry i.e. one line with 62.5 
percent Holstein and another with 75 percent Holstein. The line with higher Holstein 
inheritance will be for intensive, high technology dairy production. 
 
We do not foresee the breeding of buffalo, sheep or horses being much affected in the 
next 10 to 20 years. However for goats, the local goat Kambing Katjang should be 
conserved and its numbers increased so that it might be farmed in marginal areas. 
 
The livestock industry will be private sector driven but the government will help to 
stimulate, regulate and nurture the industry through cluster-based development. Over 
the next decade or two, the Malaysian livestock industry will face many challenges in 
coping with changes in world trade and farming as a whole, but is expected to develop 
and mature in the process. The use of modern biotechnologies, particularly reproductive 
technology to multiply superior breeding stock will be promoted. If superior genetically 
modified breed varieties are available, these will be considered for testing and use. It is 
envisaged that rural communities will be much benefited by the increasing livestock 
production in rural and marginal areas. More jobs will be created and incomes will 
increase, resulting in a higher standard of living in rural areas. The small tribal 
communities might be benefited when livestock activities are shifted to marginal areas. 
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Consumers will benefit from a more organized farming system with a better delivery 
system (farm to market) and will be able to obtain quality livestock products at 
competitive prices. 
 
 
3.4 Outlining Future National Policy, Strategy And Management Plans For The 
Conservation, Use And Development Of AnGR 
 
In line with the NPDAD (National Policy on Domestic Animal Diversity), the strategies for 
effective management of Animal Genetic Resources are: 
 
* TO IMPROVE THE SCIENTIFIC KNOWLEDGE BASE 
Continue to conduct genetic audits and update the documentation on domestic animal 
diversity of Malaysia. Undertake studies to access its direct and indirect value and 
identify the potential risks of animal diversity loss, and how they may be countered. 
 
* TO ENHANCE SUSTAINABLE UTILIZATION OF THE COMPONENTS OF 
DOMESTIC ANIMAL DIVERSITY 
Identify and encourage the optimum use of the components of domestic animal diversity, 
ensuring fair distribution of benefits to the nation and to local communities. 
 
* DEVELOP CENTERS OF EXCELLENCE FOR DEVELOPMENT AND 
CONSERVATION OF TROPICAL ANIMAL GENETIC RESOURCES 
Establish Malaysia as a center of excellence for Research & Development. 
 
* STRENGTHEN INSTITUTIONAL FRAMEWORK FOR DOMESTIC ANIMAL 
DIVERSITY MANAGEMENT 
Establish and reinforce the mechanism for planning, administration and management of 
domestic animal diversity. 
 
* STRENGTHEN AND INTEGRATE CONSERVATION PROGRAMS  
Increase efforts to strengthen and integrate conservation programs. Encourage 
formation of indigenous breed societies. 
 
* ENHANCE SKILL, CAPABILITIES AND COMPETENCE 
Produce a pool of trained, informed and committed manpower in the field of domestic 
animal diversity. 
 
* ENCOURAGE PRIVATE SECTOR PARTICIPATION 
Promote private sector participation in domestic animal diversity conversation, 
exploration and sustainable utilization. 
 
* ENHANCE INSTITUTIONAL AND PUBLIC AWARENESS 
Promote and encourage the understanding and participation of the public for the 
effective conservation and protection of domestic animal diversity. 
 
* REVIEW LEGISLATION TO REFLECT DOMESTIC ANIMAL DIVERSITY NEEDS 
Review and update existing legislation to reflect domestic animal diversity needs and 
ethical and religious considerations. Introduce new legislation where appropriate. 
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* PROMOTE INTERNATIONAL COOPERATION AND COLLABORATION 
Promote international cooperation and collaboration in order to enhance national efforts 
in domestic animal diversity conservation and management. 
 
* EXCHANGE OF INFORMATION 
Promote the encourage exchange of information on domestic animal diversity at local 
and international levels. 
 
* ESTABLISH FUNDING MECHANISMS 
Identify and establish appropriate funding mechanisms for domestic animal diversity 
conservation and management. 
 
* INTEGRATE DOMESTIC ANIMAL DIVERSITY CONSIDERATIONS INTO SECTORAL 
PLANNING STRATEGIES 
Ensure that all major sectoral planning and development activities incorporate 
consideration of domestic animal diversity management. 
 
* DEVELOP BREEDING POLICIES FOR VARIOUS DOMESTIC SPECIES 
Review present breeding policies and practices and implement these or new policies, as 
appropriate, at national level. 
 
* IMPROVE ANIMAL HEALTH AND CONTROL OF DISEASE 
Take mitigation measures to ensure that Malaysian livestock, imported animals and 
animal products are disease free. 
 
* PROMOTION AND DEVELOPMENT OF ANIMAL PRODUCT INDUSTRY 
Increase efforts to promote and develop a local animal product industry. 
 
* ENCOURAGE APPLICATION OF GENE TECHNOLOGY 
Encourage the application of gene technology in indigenous breeds of animals to 
produce novel products. 
 
 
The priority of future needs in policy development for AnGR conservation programs is 
shown in Table 31. Generally, there are policy development needs for technology, 
infrastructure, human resources, financial resources and organizational structures. 
Ruminants will likely receive greater priority for all these requirements as compared to 
non-ruminants. 
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Table 31.  The Priority Of Future Needs In Policy Development For AnGR Conservation  

Programs 
 

Policy Development Related To:  
Species Technology Infrastructure Human 

Resources 
Financial 

Resources 
Organizational 

Structures 
Cattle 3 3 5 4 3 
Buffalo 3 2 2 2 2 
Sheep 3 3 3 3 3 
Goats 3 3 3 3 3 
Camels NA NA NA NA NA 
Lamas & Alpaca NA NA NA NA NA 
Horses NI NI NI NI NI 
Donkeys NA NA NA NA NA 
Pigs 3 3 3 3 3 
Chicken 3 3 2 3 3 
Turkey 2 2 2 2 2 
Ducks 2 2 2 2 2 
Geese 2 2 2 2 2 
Rabbits 2 2 2 2 2 
Scores: 1 – none; 2 – little; 3 – regular; 4 – more; 5 – high; NA – not applicable; NI – no information available 
 
 
The priority of future needs in policy development for the utilization of AnGR is shown in 
Table 32. Pigs in particular will need greater priority for all these needs because of the 
industrial nature of production and the religious and cultural sentiments related to the 
species. As Malaysia is geared towards environment-friendly beef production under tree 
crops, priority will be given for cattle towards needs in human and financial resources.  
 
 
Table 32.  The Priority Of Future Needs In Policy Development For The Utilization  (Use 

And Development) Of AnGR  
 

Policy Development Related To:  
Species Technology Infrastructure Human 

Resources 
Financial 

Resources 
Organizational 

Structures 
Cattle 3 3 4 4 3 
Buffalo 2 2 2 2 2 
Sheep 2 2 2 2 2 
Goats 2 2 2 2 2 
Camels NA NA NA NA NA 
Lamas & Alpaca NA NA NA NA NA 
Horses NI NI NI NI NI 
Donkeys NA NA NA NA NA 
Pigs 4 4 4 4 4 
Chicken 2 2 2 2 2 
Turkey 2 2 2 2 2 
Ducks 2 2 2 2 2 
Geese 2 2 2 2 2 
Rabbits 2 2 2 2 2 
Scores: 1 – none; 2 – little; 3 – regular; 4 – more; 5 – high; NA – Not applicable; NI – No information 
available 
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4. REVIEWING THE STATE OF NATIONAL CAPACITIES AND ASSESSING FUTURE 

CAPACITY BUILDING REQUIREMENTS 
 
4.1 Assessment of National Capacities 
 
Research & Development: 
 
A priority list of animal science/veterinary research areas have been identified under the 
“Intensive Research in Priority Areas” (IRPA) of the Ministry of Science, Technology and 
Environment of the Government of Malaysia. These projects for the 8th Malaysia Plan 
have now been selected and the major recipients of such funds are MARDI and UPM.  
Other recipients are the Department of Veterinary Services, University of Malaya and 
National University of Malaysia. There are eight major thrust areas identified under the 
livestock sector and they are as follows: 
 
• Production efficiency 
• Breeds and breeding 
• Reproductive physiology 
• Diseases 
• Nutrition and feed resources 
• Production handling and food design 
• Pollution control 
• Companion, sport and recreation animals 
• Livestock and veterinary biotechnology 
 
Under the heading “Breeds and breeding” and “Reproductive Physiology”, a few projects 
related to breed improvement and conservation of breeds (in situ and ex-situ) have been 
approved for research (1996-1998). 
 
Research plans for the 8th Malaysia Plan will also aim for the development of 
methodologies, which help in expanding economic opportunities among the rural 
communities. This calls for “on-farm research” for commodity developments and 
identification of markets for these commodities. Biotechnology research planning has 
also been further strengthened. 
 
Education: 
 
Malaysia is quite strong in biodiversity education but its focus has been on habitat, plant 
and wildlife conservation. It is hoped that livestock production would become the most 
important agricultural sector in terms of value of output by the year 2020 (as a result of 
the Livestock Revolution). As the livestock sector assumes a greater importance in the 
national economy, various infrastructure and support mechanisms for modern training 
methods in domestic animal biodiversity management should be created. 
 
In terms of experience in managing animal genetic resources, the Department of 
Veterinary Services (DVS) has benefited by being involved in the FAO regional project - 
Conservation and Use of Animal Genetic Resources in Asia and the Pacific (Reference: 
GCP/RAS/144/JPN). The project was initiated in 1994 and ended in 1999. This project has 
had several positive impacts on Malaysia such as the initiation of the Bali cattle 
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conservation program, initiation of ex situ conservation projects, improving FAnGR 
management capacity through basic training, the drafting of the National Policy on 
Domestic Animal Diversity (DAD), the formulation of the Farm Animal Genetic Resources 
Management Plan for Malaysia, the revision of information on Malaysian breeds stored on 
the Domestic Animal Diversity Information System (DAD-IS), the initiation of networking 
activities between institutions on a national basis and creating greater awareness of issues 
related to the conservation and sustainable utilization of Farm Animal Genetic Resources 
(FAnGR). Other than the present and past national coordinators for Animal Genetic 
Resources, several other officers in related government agencies also received basic 
training in genetic resource management. 
 
The priority capacity building need in the country to improve use and development of 
AnGR would be the need to develop expertise in animal breeding, nutrition, reproductive 
technology, molecular genetics, quantitative genetics, statistical genomics and 
biodiversity management  & conservation. 
 
In terms of qualifications, currently UPM offers undergraduate and postgraduate courses 
in animal and veterinary science. UM and UKM offer a few courses on animal genetics 
and animal biotechnology to their undergraduate genetics or physiology majors. Courses 
on genetic resources include among others in situ and ex situ conservation and genetic 
engineering. Training of extension officers, veterinary assistants and farmers are 
conducted by DVS and MARDI, which mainly touch on various aspects of animal 
husbandry, agro-business and animal health care. Within the courses related to animal 
husbandry, aspects of breeding and artificial insemination are covered. 
 
The above courses are helpful but not comprehensive enough to develop human 
resources able to design, organize and manage conservation and breeding related 
projects. There are for example only a handful of animal breeders qualified at graduate 
or postgraduate level. No one in the country has had advanced training in animal 
biodiversity management or conservation strategies. Hence there is a need to organize 
training for the following group of personnel over the next 5 years: 
 

i. At PhD level – Animal breeding (2 persons), Livestock Conservation (1 person) 
ii. At graduate level – Animal breeding (3 persons), Livestock Conservation (3 

persons) 
iii. At undergraduate level – Animal Science (with specialization in Livestock 

Conservation) (5 persons/year) 
iv. At technician level – Training on technology to be able to serve in livestock 

breeding & conservation projects (5 persons/year) 
 
In developing the necessary expertise in terms of qualifications and experience in 
various aspects of AnGR planning, development, management, characterization, 
utilization and conservation. the main constraint is that there is a lack of qualified trainers 
within the country. Hence resources need to be made available to acquire expertise from 
centers of excellence overseas. Perhaps donor countries can make this training 
available by the granting of scholarships to related study programs or through training 
attachment to livestock conservation centers. 
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Services: 
 
Current services provided by DVS include health policy planning, immunization, services 
related to breeding (A.I. included), development of production and marketing strategies, 
planning of waste disposal programs and creating farmers awareness about the laws 
and social consequences related to livestock production. Wherever possible, these 
services are due to be privatised but under certain restrictions to ensure that benefits are 
fairly distributed to producers, the private sector and the consumer. 
 
Information: 
 
There is good information on population, physical and productive performance data but 
information gaps do exist. There are serious gaps in molecular characterization but it is 
believed that these do not reduce the ability of the country to use and develop AnGR. 
Main factors preventing the collecting of necessary molecular data include the lack of 
resources and coordination barriers between institutions. These factors will influence 
priorities for capacity building to enhance efforts to improve the current understanding of 
the state of diversity of Malaysia’s important breeds. The country’s priorities for capacity 
building in characterization are as follows: 
 

• Molecular genetics/biology (high) 
• Animal/reproduction biotechnology (medium) 
• Animal breeding (medium) 

 
Information on characterization will be used for better management and development of 
breeds. Specifically it will be used for: 
 

• Continuous genetic evaluation of breeds/populations in the country, especially 
in emerging/future environments 

• Continuous evaluation of productive performance of breeds in the country, 
particularly in emerging/future environments 

• Continuous comparative evaluation of reproductive performance of breeds, 
chiefly in emerging/future environments 

• Further development of semen banks 
• Identification of breeds suitable for specific alternative local environments 
• Establishment of nucleus herds 

 
 
Through the Internet, the breed list for Malaysian AnGR on DAD-IS had been 
extensively updated. Duplicate breed names were reclassified. Comprehensive breed 
data, mainly from breeds located in Peninsula Malaysia have been entered on DAD-IS 
since 1995. From the National Breed Survey conducted in years 2001/2002, we have 
obtained detailed breed performance data under different production environments. The 
next stage of the DAD-IS updating process should include this new information. 
Malaysia also has its Biodiversity CHM (Clearing House Mechanism – 
http://www.frim.gov.my), which was established a few years ago under the Malaysian 
Forest Research Institute.  There is also a website managed by ARBEC (ASEAN 
Review of Biodiversity & Environmental Conservation – dedicated to the study of South-
East Asian biodiversity) which would be a good forum to make relevant information 
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available to the public. Exclusively for farm AnGR, the DVS homepage 
(http://agrolink.moa.my/jph/) could be further developed to make AnGR diversity 
information freely available to the public and all relevant stakeholders and facilitate 
networking. These initiatives need to be improved on to enhance the country’s 
information and communication systems capacity to support and promote better 
management, monitoring (trends and threats) and reporting on the state of AnGR. 
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5. IDENTIFYING NATIONAL PRIORITIES FOR THE CONSERVATION AND 

UTILIZATION OF ANGR 
 
5.1 National Cross-Cutting Priorities 
 
Research & Development/Technology Transfer Needs 
 
Research and development programs should be related to the economic, technological 
and social development of the nation. Of particular interest and significance are the 
economic benefits from the utilization of FAnGR, food security, environmental stability, 
national AnGR heritage and scientific and educational values. To increase research 
capacity, the most important priority now would be to train and develop scientists able to 
undertake research in all aspects of AnGR conservation, utilization, development and 
characterization. There is a definite need for transfer of technology from more 
established, world-class research centers to local institutions. This could be done by a 
number of means e.g. training of local expertise in foreign centers of excellence, 
technical inputs by visiting experts or by staff exchange with institutions involved in 
AnGR research and development. 
 
Breed surveys, population size estimation, risk assessment and characterization 
 
Animal Genetic Resources include all species, breeds and strains that are of economic, 
scientific and cultural interest to agriculture, now and in the future. DVS with its network 
of district veterinary offices periodically conducts FAnGR population surveys for animals 
of major economic importance. A base-line survey of the indigenous and quasi-
indigenous breeds of cattle, buffalo, goat, sheep, chicken and duck has been conducted 
to ascertain their breed characteristics (breed characterization), population size and 
geographical distribution within Peninsula and East Malaysia. Livestock breeds, which 
are at risk or endangered have been identified and managed according to the spirit of 
the Biodiversity Convention and the Malaysian Vision 2020 concept. According to FAO, 
breeds for which there are less than 1,000 breeding females or less than 20 males are 
classified as “endangered”. Breeds having less than 100 breeding females or 5 breeding 
males are classified as “critical”. Initially, priority should be accorded to conservation 
projects which are economically sustainable and having an impact on the socio-
economic development of the country. For example, in specific areas of the country 
where a viable breeding herd is present, some further work should be undertaken to 
organize the breeding more systematically so that genetic progress is ensured, 
inbreeding reduced and genetic drift avoided. Commercialization of the project should 
then be pursued. 
 
Genetic variation occurs within and between populations of a species. A large portion of 
the AnGR variation in Malaysia was not investigated before the genetic audit of 
2001/2002. This lack of information impeded efforts to better utilize the nation’s wealth in 
the form of AnGR. We now have a lot of population data, breed description data and 
performance data on the farm animal genetic resources of Malaysia. In this connection, 
the measurement of genetic variation through genetic distancing studies should be 
encouraged using standardized techniques. Here, the co-operation of international 
molecular reference laboratories should be elicited. The uniqueness of breeds should be 
established to enable proper classification of breeds and prevent the erosion of genetic 
variation. 
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It has been predicted that the rise in standards of living will lead to greater pressure on 
the animal industry as a whole and on the AnGR population in particular. In some 
instances, pressure to decrease the population of specific breeds of domestic animals 
may actually threaten the survival of these breeds. Certain guidelines are thus 
necessary to circumvent problems, which may lead to the country losing its indigenous 
AnGR heritage forever. Identification of possible threats, determining overcoming 
strategies and assignment of authority and responsibilities in dealing with these 
problems should be documented as soon as possible. An outline of the provisional early 
warning and emergency response mechanism is given in Appendix 4. 
 
Diversity assessment and breed contribution 
 
While breed characterization studies are being undertaken, the inherent quality and 
potential of indigenous domestic animals have to be assessed. Invariably, these breeds 
would be well adapted to the country and may also be suitable for other countries of 
similar climatic conditions. Avenues should thus be explored to exploit their desirable 
qualities both locally and regionally. For specific breeds of animals, a proper selection 
and breeding program should be initiated so that desired traits may be maintained or 
improved. Documentation of the program will restrain future policy makers from 
impeding conservation programs. Breeds with desired traits having a socio-economic 
impact have to be highlighted through such mediums as DAD-IS. 
 
In situ breeding schemes 
 
In situ conservation concerns the maintenance of the conservation herd in the adaptive 
environment and affords dynamic positive genetic change to the population. In situ 
breeding schemes can be undertaken in smallholder farms, commercial farms and on 
integration farms in the plantation (tree crop) sector. These resources are best 
developed and utilized to meet immediate and short term requirements for food and 
agriculture while ensuring that the diversity they possess abides to meet long term 
needs. The world conservation scenario shows that many breeds of indigenous AnGR 
have been lost forever and that a sizeable portion of what remains is under threat or 
endangered. As these animal breeds represent a genetic reservoir for further 
improvement of current breeds/commercial lines (e.g. in infusing a desired trait into the 
commercial breeding stock) or even as potential replacements for present day 
commercial stocks (e.g. in cases of changes in productive environment like the 
production of chickens in the “natural environment” instead of in cages, due to welfare 
considerations; as a result of changes in consumer preference) they should be treasured 
and developed accordingly. To minimize the risk due to uncertainty in future market 
demands, several strains may be conserved across different environments. 
 
Ex situ storage methodology for all species 
 
Ex situ conservation refers to the preservation and management of a breed in a situation 
removed from its normal production environment using a relatively smaller sample of 
animals as compared to in situ conservation. This can be done either by maintaining a 
group of animals in an adapted but controlled environment (herd preservation) or 
through cryogenic storage (cryo-conservation) of genomes and genes. 
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Preservation of breeds may be undertaken through the establishment of nucleus herds 
in government institutional farms (e.g. DVS and MARDI), zoological gardens, farm parks, 
national parks and forest reserves. Here animals are removed from their original 
environmental niches. Where possible, simple performance recording schemes, 
breeding programs and ecosystem management programs should be in place to 
improve these stocks. Further, their value as a cultural heritage and for tourism should 
be exploited. 
 
Long-term cryopreservation of semen (Semen Banks), embryos (Embryo Banks) and 
DNA fragments (Gene Banks) offers a relatively inexpensive method of preserving 
genetic material and can be undertaken using conventional freezing techniques or 
through vitrification. In future, it may also be possible to cryopreserve oocytes, cultured 
embryonic stem cells and spermatogonia. Cryopreservation methodology/protocol for 
different animal species should be documented. There is an urgent need to stipulate 
conditions for access to stored materials in line with international intellectual property 
rights protection policies and commercial licensing rules. Freezing of viable genetic 
material avoids inbreeding and genetic drift but effectively suspends genetic change. 
The number of individuals used and the number of doses per individual are dependent 
on cryogenic survival rates, inbreeding considerations, future multiplication and 
mobilization plans and routine testing/evaluation requirements. To minimize risk due to 
accidents (e.g. semen storage tank failure or fire), gene pools should be maintained in at 
least 2 different locations. To prevent the possible reduction in fertility of cryopreserved 
material and to review their commercial value in a changing market environment, these 
materials should be mobilized (reactivated and used for breeding /multiplication) over 
specific periods of time. 
 
Acquisition of Funding 
 
Funding mechanisms need to be more clearly defined and better coordinated for AnGR 
activities. Funding should be for long durations since AnGR projects are generally long-
tem projects and showing results after many years. 
 
Economic, resource and genetic impact assessment 
 
A comprehensive program should be undertaken to ascertain the economic and genetic 
merits of Malaysia’s indigenous domestic animals. The studies should not merely be 
concentrated on production, which is a measure of the level of output for a particular 
livestock product. It should also look into productivity (i.e. the efficiency by which 
production is achieved) of breeds under various systems of management/environment. 
For example, high milk production for a herd does not necessarily mean that it is 
operating efficiently. Perhaps to produce the high milk volume entails feeding high 
amounts of expensive rations, increasing the cost of producing a kilogram of milk, and 
this is not efficient i.e. the productivity is low. Studies should also be done to measure 
feed efficiency (usually defined as Unit of Product / Unit of Feed) for AnGR under 
various feeding regimes. Beyond this, livestock-environment interactions and the 
efficiency of resource use should be studied in relation to AnGR found in various 
production environments. This is important since the resources available in a particular 
production environment need to be used and managed in a sustainable manner. 
Otherwise, the natural resource base will decline over years as animals increasingly 
compete with man and plants for available resources. Associated with this, perhaps 
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studies could be undertaken to ascertain the level of conservation of the resource base, 
value of resources conserved and progress in the efficiency of resource use. 
 
It is not necessary that imported breeds will in all cases be superior to the indigenous 
breeds, in the local production environment. In crossbreeding programs, there usually is 
an increase in production of animal products such as milk and meat, but there is often a 
need for better feeding and improved housing. Studies should be conducted to 
determine if the improved performance obtained through crossbreeding justifies the 
added costs. It has been found that breed substitution with an imported breed is not 
always a success in tropical regions and that to be sustainable, commercial animals 
need to have a certain proportion of indigenous inheritance. Desired traits generally 
found in indigenous breeds are adaptation to harsh conditions, disease and parasite 
resistance, high fertility and the ability to convert poor quality feed (better feed resource 
utilization). There is a need to balance system inputs and outputs for sustainable 
resource use. There will then be a need to use the information gained to improve 
breeding programs. Finally, the economic, resource and genetic impact assessment of 
Malaysia’s animal genetic resources should be compiled and promoted for the 
development of the animal industry. 
 
Public Awareness/Perceptions/Human Resource Development 
 
Priorities for enhancing public understanding and awareness will be reflected by the 
following: 
 

• Regular articles in local newspapers and magazines on the importance of 
biodiversity 

• Further development of the agricultural park in Shah Alam, Malaysia to showcase 
in situ conservation efforts 

• Establishment of bio-parks (and the soon to be launched Biotechnology Valley) 
• Organization of regular agricultural exhibitions with particular emphasis on 

conservation 
• Establishment of a farm animal unit at the National Zoological Garden 

 
The main obstacle to improving public understanding and awareness will be a lack of 
emphasis on the conservation of domestic animal genetic resources as compared to 
wildlife, plants and birds. Opportunities for improving public understanding and 
awareness are: 
 

• Better assess to the local media e.g. newspapers 
• Possibility of improvement of the farm animal unit at the national zoological 

garden and other similar facilities by  (i) increasing the number of animals,  (ii) 
having more breed types,  (iii) having one or more attendants present at the unit 
on weekends and holidays to provide information and help visitors become 
acquainted with animals 
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The sectors of society, which have to be educated at various levels on the conservation 
of Animal Genetic Resources, are as follows: 
 
a. Farmers and the general public 
 
Both public relations and educational activities will be integral components of domestic 
animal management. A greater understanding and appreciation of DAD ecology and 
conservation will promote these goals. Conservation education should be imparted to 
the public through the mass media, to improve public awareness and perceptions. In 
schools, conservation education should be integrated into the curriculum. 
 
b. Technicians and extensionists 
 
Technicians and extensionists who are involved in the project should firstly be educated 
on conservation concepts and policy. A special one or two day’s seminar should be 
planned for them. As for technicians, they should be given special training in the fields of 
artificial insemination, embryo transfer, cryopreservation and computing for data keeping 
and analysis. 
 
c. Land Development Agencies and Research Institutions 
 
Co-ordination should be promoted among conservationists, land development agencies 
and research institutions to promote domestic animal conservation. It is recognized that 
conservation management programs will entail the co-operation of various government 
and private agencies. Inputs from all these agencies should be included in the planning 
of management programs. 
 
d. Planners and Politicians 
 
Policy makers like the Department of Veterinary Services should first be committed to 
make this project a success and ensure its proper implementation. The politicians have 
to informed to secure sufficient and continuous government funding. Non-governmental 
donations to finance domestic animal conservation and management projects should 
also be solicited. 
 
e. Scientists 
 
It is imperative that the existing group of scientists in the DVS, universities, government 
and semi-government agencies and the private sector be identified and registered. 
Necessary training if required should be provided for the projects. 
 
Training 
 
The local academic and research institutions should carry out training. The necessary 
expertise should be developed in terms of qualifications and experience in the planning, 
development, management and operation of AnGR breeding and conservation projects. 
These institutions should be equipped with the necessary training aids, which should 
include the DAD-IS system (FAO’s Domestic Animal Diversity Information System) on 
compact disk. The curriculum of the training program can be formulated using the 
various FAO publications and manuals as a guide. Annual local and regional training 
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courses should also be carried out.  International conferences on various aspects of 
animal genetic diversity and conservation should also be undertaken biannually to 
facilitate technology transfer and the exchange of ideas. 
 
Implementation 
 
The Department of Veterinary Services with the full support of the Academic and 
Research Institutions should coordinate implementation of the national program. The 
implementation on the provincial and farm level has to be undertaken by the DVS with 
the exception of certain areas or farms that have been identified for research purposes. 
 
Monitoring 
 
Monitoring on the provincial and farm level has to be carried out by technicians and 
extensionists continuously to ensure effective and efficient implementation of 
conservation projects in the field. These officers should report back to the coordinating 
institution on a monthly basis so that regular project appraisals can be conducted. 
Project reports will provide feedback to those involved in the management of AnGR and 
other principal stakeholders. They may help in the solicitation of new funding and 
manpower. Management should be responsive to reports and be proactive in their 
actions. 
 
Effectiveness 
 
A national board on the conservation of animal genetic resources should be established 
to discuss policy issues, undertake project planning, vet project proposals and moderate 
over current conservation programs. This board should represent a broad cross-section 
of policy makers, scientists/conservationists, implementation agencies, farmers and the 
public and should meet at least once every 6 months. 
 
Legislation 
 
The Access to Biological Resources bill and The Veterinary bill are in the drafting phase. 
Under these bills, the export of any animals or birds, their products or genetic materials 
would be prohibited except under a license. These bills would impose conditions for the 
issue of a license so as to control and regulate the access to genetic resources. 
 
Role of Men, Women and Children 
 
Although women and children are involved with AnGR at farm level, generally, decision-
making is by the men. However, the situation is changing and women are being better 
educated, hence enabling them to exert a greater influence on the use and development 
of AnGR. Children are the future generation and early awareness on AnGR issues will 
help improve future use and development of AnGR. 
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5.2 National Priorities Among Animal Species, Breeds, Country’s Regions And 
Rural Communities 
 
Generally, national priorities on the conservation, sustainable development and use of 
animal genetic resources will be biased more towards indigenous species as compared 
to recently imported breeds (i.e. breeds imported less than 50 years ago). Exceptions to 
this rule would be for imported breeds with industrial potential where the possibility of 
importing new stock is limited. Between indigenous species or breeds there is no 
particular priority setting for conservation related activities. Priorities set are more based 
on whether particular breeds are considered to be under threat and on the economic 
potential of these breeds. Priorities determine the undertaking of various projects and 
there are projects to conserve Kedah-Kelantan cattle, Local Indian Dairy cattle, Bali 
cattle, Nelore cattle, Katjang goats, Malin sheep, Sambar deer, the Seladang, etc. 
 
Malaysian states have different concentrations of livestock breeds. In Peninsula 
Malaysia, the eastern states have large ruminant populations as compared to the 
central-western region, which is more urban. Hence regions with greater concentrations 
of particular livestock breeds will have greater priority with regard to capacity building. 
The states of Sabah and Sarawak, which constitute East Malaysia, have much lower 
livestock densities as compared to West Malaysia. However, this also means that the 
potential to expand livestock activities in East Malaysia is greater. 
 
In East Malaysia, there already are laws with regard to the use of indigenous knowledge 
and practices relevant to the use of AnGR. Hence the rights of rural communities have 
been taken into account, especially where the AnGR are community property as 
opposed to being individually owned. There are indigenous communities in Peninsula 
Malaysia but their ownership of indigenous livestock is minimal or non-existent. Most 
livestock in Peninsula Malaysia are privately owned, even in extremely rural areas. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



64 

 
6. FORMULATING RECOMMENDATIONS FOR ENHANCED INTERNATIONAL 

COOPERATION IN THE FIELD OF FARM ANIMAL BIODIVERSITY 
 
There have been linkages between local institutions responsible to the livestock industry 
and international organizations. These international organizations are listed below: 
 

• AAHL – Australian Animal Health Laboratory – A major facility of CSIRO 
Livestock Industries 

• APHCA – Animal Production & Health Commission for Asia and the Pacific 
• ARCBC – ASEAN Regional Center for Biodiversity Conservation 
• ASEAN – Association of Southeast Asian Nations 
• CDC – Center for Disease Control (USA) 
• Codex Alimentarius Commission 
• CSIRO – Australian Commonwealth Scientific & Industrial Research 

Organization 
• D-8 – Developing-8 countries 
• DANCED – Danish Cooperation for Environment & Development 
• FAO – Food and Agriculture Organization of the United Nations 
• IAEA – International Atomic Energy Agency 
• ILRI – International Livestock Research Institute 
• JICA – Japan International Cooperation Agency 
• MACEE – Malaysian–American Commission on Educational Exchange 
• OIE – Office International des Epizooties 

 
Arrangements with these international organizations involve a spectrum of cooperative 
activities such as training, conducting joint research activities, undertaking joint projects, 
exchanging researchers/technicians, provision of technical assistance, establishing 
funding mechanisms, capacity (infrastructure) building, development of standards, 
information sharing, sharing of resources, transfer of technology (ToT), regional 
planning, project evaluation and AnGR conservation. In general, the main outcomes of 
these international arrangements have been the developing of local expertise, improved 
infrastructure and better regional/international networking. 
 
Malaysia supports the continuing efforts to promote the sustainable development of 
livestock production as well as productivity and profitability. It believes in capacity 
building to achieve better management of animal genetic resources in efforts to achieve 
food security and rural development. In this regard, conservation of animal genetic 
resources is a global issue and all countries should share in the benefits accruing from 
the use and development of domestic animals and their products. Over the long term, 
conservation initiatives will enable countries to better respond to changing environments 
and market preferences and to take advantage of new agricultural opportunities. Global 
cooperation will help countries to apply biotechnology and other technological 
advancements to limit the current rapid erosion of animal genetic resources. In this light, 
Malaysia proposes the following avenues for international cooperation: 
 

• It is hoped that the FAO will use the inputs from the SoW process to improve the 
strategic planning framework for animal genetic resources, to help support policy 
and planning development on a global, regional and national basis so as to better 
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conserve and sustainably utilize animal genetic resources in accordance with the 
Global Strategy for the Management of Farm Animal Genetic Resources 

 
• The FAO should endeavor to increase funding for its activities in the conservation 

and sustainable development of AnGR so as to be consistent and effective in 
implementing the Global Initiative 

 
• International organizations should establish forums enabling stakeholders to 

discuss and debate the management of animal genetic resources and 
opportunities for future development and creating partnerships for various animal 
genetic resources activities 

 
• Developing countries should seek partnerships to strengthen both public and 

private sector capacity in research, technology building and technology transfer 
 

• Stakeholders should contribute to the development of a cadre of AnGR 
conservation and development scientists and educators, globally, regionally and 
within countries to manage research and education programs to address shared 
problems and to develop strategies and programs targeted at enhancing 
sustainable development of AnGR 

 
• The FAO should play a role in fostering bilateral arrangements between countries 

to enable the sharing of animal genetic resource material. In this regard, there 
should be a review and harmonization of international policies and regulations to 
promote the use, exchange and marketing of animal genetic resources, in the 
context of a fair and equitable exchange and trade of AnGR material 

 
• Governments should cooperate to advance breeding strategies in developing 

countries so that farmers and local and indigenous communities can fully realize 
the potential of their locally adapted breeds and optimize the use of their 
available production environments 

 
• The more developed countries should make available to developing countries 

additional technical and institutional expertise, both independently and in 
collaboration with multinational institutions and through appropriate public/private 
sector partnerships 

 
• The more developed countries should make efforts to "internationalize" their 

university curricula and research priorities. They should foster the formation of 
smart partnerships with governments and institutions of higher education, 
extension and research in developing countries. There should be more frequent 
exchange of staff from these institutions to enhance the global AnGR 
conservation effort. Countries should concentrate on joint research to develop 
cutting edge technology, including biotechnology, in support of animal production 

 
• Countries should cooperate in developing models for sustainable livestock 

development and link this to technology transfer programs. There should be a 
synthesis of knowledge and experience, which can be used to develop models 
applicable to specific country situations 

 



66 

• The FAO and other stakeholders should develop a framework for linking data 
and conduct analyses on food production, trade, income, consumption, and 
natural resources in an integrated AnGR Networking environment 

 
• With regard to liberalization of international trade in agriculture, countries should 

cooperate to promote sustainable development of their domestic animal diversity 
albeit trade policies and trade liberalization may positively or negatively impact 
animal genetic diversity, food security and the environment 

 
• The Domestic Animal Diversity Information System (DAD-IS) website maintained 

by FAO should be expanded to include among other things, the Best Animal 
Husbandry Practices for conservation and development of individual livestock 
species/breeds 

 
• In support of sustainable food production systems and food security, 

governments should enhance their capacity to develop and share climate 
information both for early warning to mitigate extreme climatic events and to 
facilitate acclimatization to more gradual changes in temperature, precipitation, 
and other weather conditions 

 
 
Included here are some recommendations on international cooperation in AnGR 
management, made at a recent D-8 forum  (of which Malaysia is a member country): 
 

• Member countries should emphasize further mobilization of national efforts and 
resources to support research and development programs relevant to 
management of farm AnGR, including adequate attention to in situ and ex situ 
conservation of endangered breeds 

 
• In view of the importance of buffaloes and small ruminants in D-8 Member 

States, the participants emphasized that respective governments should invest in 
coordinated breeding programs for these species 

 
• Member states are encouraged to sensitize the stakeholders to develop breed 

associations in order to synergise farm AnGR conservation efforts 
 

• Member states should examine the possibilities of strengthening research 
cooperation, including exchange of researchers, AnGR data and farm animal 
genetic materials, wherever it is relevant, among the D-8 Member Countries 

 
• Establishment of a Working Group and a functioning network of stakeholders of 

Farm AnGR in D-8 Member States, which may function as a reference network 
for the FAO Global Program for the Management of Farm AnGR 

 
• The delegates desired that the Government of Pakistan, as Coordinator of 

Agriculture Affairs for D-8 Countries, to contact FAO for provision of technical 
and financial assistance (TCP) to facilitate D-8 member states to develop 
strategic plans for best utilization of their farm AnGR 
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              Appendix 1 
 
 
Contact Details - National Consultative Committee (SoW-AnGR) 
 
No 

 
Agency Representative Address Telephone 

/Fax 
Email 

1 Department of 
Veterinary 
Services 
(DVS) 

Dato’ Dr. Hawari 
bin Hussein 
(Chairman) 

Ketua Pengarah, 
Jabatan Perkhidmatan Haiwan, 
Tingkat 8 & 9, Wisma Chase 
Perdana, Bukit Damansara, 
50630 Kuala Lumpur 

603-20940100 
603-20940762 (F) 

hawari@jph.gov.my 

2 Department of 
Veterinary 
Services 
(DVS) 

Adrien K. Raymond 
(Technical Secretary) 

Jabatan Perkhidmatan Haiwan, 
Tingkat 8 & 9, Wisma Chase 
Perdana, Bukit Damansara, 
50630 Kuala Lumpur 

603-20940077 
603-20941771 (F) 

adrien@jph.gov.my 

3 Ministry of 
Agriculture 
(MOA) 

Mr. Ramnick Lal 
Verma 

Kementerian Pertanian 
Malaysia, Wisma Tani, 50624 
Kuala Lumpur 

603-26175000 ramnick@agri.moa.my 

4 Wildlife 
Department 

Dr. Zainal Zahari 
Zainudin 

Jabatan Perhilitan, Km 10, Jalan 
Cheras, 56100 Kuala Lumpur 

603-90752872 rhinosrcc@hotmail.com 

5 University of 
Malaya (UM) 

Prof. Dr. Ramli bin 
Abdullah 

Institut Pengajian Siswazah, 
Universiti Malaya, Lembah 
Pantai, Kuala Lumpur 

603-79674615 ramli@um.edu.my 

6 National 
University of 
Malaysia 
(UKM) 

Assoc. Prof. Dr. 
Noran bte. Abdul 
Majid 

School of Biosciences & 
Biotechnology, Universiti 
Kebangsaan Malaysia, 43600 
Bangi 

603-89215877 noran@pkrisc.cc.ukm.my 

7 Universiti 
Putra 
Malaysia 
(UPM) 

Dr. Jothi Panandam Jabatan Sains Haiwan, Fakulti 
Pertanian, Universiti Putra 
Malaysia, 43400 Serdang 

603-89466000 
 

jothi@agri.upm.edu.my 

8 Malaysian 
Agriculture 
Research & 
Development 
Inst. (MARDI) 

Dr. Sharif bin Harun Pusat Penyelidikan Ternakan, 
MARDI, 43400 Serdang 

603-89437325 sharifh@mardi my 

9 World Wide 
Fund for 
Nature (WWF) 

Dr. Dionysius Sharma Tabung Alam Malaysia, 
49, Jalan SS 23/15, 47301 
Petaling Jaya 

603-78033772 dsharma@wwf.org.my 

10 Malaysian 
Technical 
Development 
Corp. (MTDC) 

Dr. Mazlan bin 
Mohamad 

MTDC, Blok Heliks Emas, Pusat 
Teknologi Pintar UKM-TDC, 
43600 Bangi 

603-89223508 
603-89223503 (F) 

drmazlan@mtdc.com.my 

11 Sheeptrade 
Enterprise 

Mr. M. Kamal Basha 
bin Mohd. Haniffa 

Sheeptrade Enterprise, Pusat 
Ternakan Haiwan (Rusa), R4, 
Jalan Ladang Caledonia, 48100 
Batu Arang 

603-60352808 
603-60353305 (F) 

stsu@po.jaring.my 
 

12 National Inst. 
of Animal 
Biotechnology 
(NIAB) 

Dr. V. Krishnalingam Institut Bioteknologi Haiwan 
Kebangsaan, Bukit Dinding, 
27000 Jerantut 

609-2861554 
609-2861553 (F) 

ibhkpahang@yahoo.com 
 

13 Veterinary 
Institute (IH) 

Tn. Syed Hussein bin 
Syed Abdullah 

Institut Haiwan, Beg Berkunci 
520, 86009 Kluang 

607-7596810 
607-7596812 (F) 

shussein@jphihk.po.my 

14 Headquarters,
Department of 
Veterinary 
Services 
(DVS-HQ) 

Dr. Ibrahim Embong 
Dr. Vincent Ng 
Mr. M. Radzuan Malik 
Mr. Chin Fook Yuen 
Dr. Roslaini bte Rusli 
Dr. Borhan A. Samah 
Dr. Yahya Mohamed 
Dr. Ibrahim bin Jalil 
Dr. Fadzilah Aini A. K. 

Jabatan Perkhidmatan Haiwan, 
Tingkat 8 & 9,  
Wisma Chase Perdana 
Off Jalan Semantan, 
Bukit Damansara 
50630 Kuala Lumpur 
 

603-20940077 
603-20941771 (F) 
 

ice@jph.gov.my 
vincent@jph.gov.my 
radzuan@jph.gov.my 
chin@jph.gov.my 
roslaini@jph.gov.my 
borhan@jph.gov.my 
yahya@jph.gov.my 
ibrahim@jph.gov.my 
fadzilah@jph.gov.my 

15 Secretariat 
(DVS-HQ) 

Dr. Fuziah Muhayat 
Mr. Zainudin Omar 

Jabatan Perkhidmatan Haiwan, 
50630 Kuala Lumpur 

603-20940077 
603-20941771 (F) 

ziem@jph.gov.my 
zainudin@jph.gov.my 
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          Appendix 2 
 
Livestock Breeds In Malaysia 
 

Species 
 

Breeds & Major Crossbreds 

Cattle Australian Friesian Sahiwal (AFS), Australian Milking Zebu (AMZ), 
Bali*, Boran X, Brahman & crosses, Brakmas, Charolais X, Charoke, 
Chianina X, Droughtmaster,  Girlando, Hereford X, Holstein Friesian 
and crosses, Jersey and crosses, Kedah-Kelantan (KK), Limousin X, 
Local Indian Dairy (LID)*, Mafriwal (MFW), Nelore, Red Friesian X, 
Sahiwal Friesian and Sabah Sahiwal-Friesian, Seladang*, Selembu*, 
Simbrah 

Buffalo 
 

Borneo Buffalo, Kerbau Sawah, Murrah* 

Sheep 
 

Barbados Blackbelly, Dorper X, Dorset X, Dorsimal*, Long Tail, 
Malin*, Morada Nova X, Santa Inês, Segurena X, Southdown X, 
Suffolk X, Sufrimal*, Sussex X 

Goat Alpine, Anglo Nubian, Australian Feral Goat, Boer, Jermasia, 
Jamnapari, German Fawn, Kambing Gurun*, Katjang*, Saanen, 
Toggenburg 

Chicken Ayam Hutan, Ayam Kampong, Ayam Sabong, Ayam Serama/Kapan, 
Ayam Sutera (Silky), Commercial Broiler Chickens, Commercial 
Layer Chickens 

Duck 
 

Belibis, Itik Jawa, Itik Kampong, Khaki Campbell, Muscovy, Pekin, 
Serati/Nila 

Geese 
 

Angsa Kampong, France White Rhine 

Quail 
 

Bob White, Japanese Quail, Puyuh IKTA (Male line), Puyuh IKTA 
(Female line) 

Ostrich 
 

Black Neck, Blue Neck 

Turkey 
 

British United Turkey (BUT), Bronze Turkey 

Pig 
 

Duroc, Iban, Landrace, Large White Yorkshire, Sarawakian Bearded 
Pig, South China Pig* 

Horse Arabs, Bimo Siam, Kuda Padi, Miniature Horses, Polo Horses, Quater 
Horses, Saddlebred, Shetland Ponies, Thoroughbred 

Deer Axis, Sambar, Sika, Red Deer, Timorensis 
 

Rabbits Californian, Carolina, Giant White Bouscat, Hyplus, New Sigmonoire, 
New Zealand White 

*  Breeds thought to be at risk 
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Appendix 3 
 

Institutions Directly Involved In Conservation Of Farm Animal Genetic Resources 
 

Institution Location Breeds 
Conserved 

Activities 

National Institute 
of Animal 
Biotechnology 
(NIAB)* 

Jerantut, 
Pahang 

Ex situ: Cattle, 
goat, sheep, buffalo 
& banteng breeds 
In situ: Kuda Padi 
(Paddy Horse) 
 

Activities focused on improving the 
genetic quality of livestock, 
conserving AnGR and improving 
livestock performance through the 
use of modern biotechnology. 
Operates Semen Bank for various 
breeds of farm animals. 

University of 
Malaya (UM) 
 

Kuala 
Lumpur 

Jermasia (synthetic 
goat breed) 

R&D activities to develop Jermasia 
goats. Genetic selection. Cryogenic 
storage of semen. 

Malaysian 
Agricultural 
Research & 
Development 
Institute (MARDI) 
 

Bukit Ridan, 
Pahang & 
Kluang, 
Johore 

Brakmas and 
Charoke (synthetic 
beef breeds) 

R&D activities to develop Brakmas 
and Charoke beef breeds. Genetic 
selection. Cryogenic storage of 
semen. 

Jenderak 
Seladang 
Breeding Center, 
Wildlife 
Department 
 

Jenderak, 
Pahang 

Seladang (wild ox) Breeding of Seladang in captivity. 
Associated R&D activities. 

Veterinary Institute 
(IH)* 

Kluang, 
Johore 

Bali cattle, Mafriwal 
cattle (synthetic 
dairy breed), 
Sambar deer. 
 

Conservation herds for Bali cattle 
and Sambar deer. Development of 
Mafriwal cattle. Semen bank (reserve 
semen bank to NIAB). 

Poultry 
Development 
Institute (IKTA)* 
 

Johore 
Bahru, 
Johore 

IKTA Quail Development of IKTA quail for meat 
and eggs. Genetic selection. 

Air Hitam 
Livestock Breeding 
Center* 
 

Air Hitam, 
Johore 

Mafriwal cattle, a 
few horse breeds 

Genetic improvement of Mafriwal 
cattle. 

Padang Hijau 
Livestock Breeding 
Center* 
 

Padang 
Hijau, Johore 

Mafriwal cattle, 
Selembu cattle 

Genetic improvement of Mafriwal 
cattle. Experimentation with 
Seladang x Cattle hybridization 
(producing Selembu). 
 

Tersat Livestock 
Breeding Center* 
 

Kuala 
Berang, 
Terengganu 

Kedah-Kelantan 
cattle 

Conservation herd for Kedah-
Kelantan cattle. 

Pantai Timor 
Livestock Breeding 
Center* 
 

Tanah 
Merah, 
Kelantan 

Kedah-Kelantan 
cattle 

Conservation herd for Kedah-
Kelantan cattle. 
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Institution Location Breeds 
Conserved 

Activities 

Gemas Livestock 
Breeding Center* 

Gemas, 
Johore 

Droughtmaster 
cattle 

Breeding of Droughtmaster cattle. 
 

Ulu Lepar 
Livestock Breeding 
Center* 
 

Gambang, 
Pahang 

Nelore cattle Development of Nelore cattle. 

Pondok Tanjung 
Livestock Breeding 
Center* 

Taiping, 
Perak 

Future 
development of 
Mafriwal cattle, 
beef breeds 

Being developed for R&D and 
breeding function 
 
 

Lenggong 
Livestock Breeding 
Center* 
 

Lenggong, 
Perak 

Deer – Axis, 
Timorensis, 
Sambar. Eland. 
Mousedeer (Kancil) 

R&D. 

Batu Arang 
Livestock Breeding 
Center 
 

Batu Arang, 
Selangor 

Breeding bulls from 
various cattle 
breeds. 

Functions as a bull park. 

Chaluk Livestock 
Breeding Center* 
 

Chaluk, 
Terengganu 

Barbados 
Blackbelly & other 
hair sheep 

Nucleus breeding farm for hair sheep 
breeds. 

Gajah Mati Sheep 
Breeding Center* 
 

Gajah Mati, 
Kedah 

Santa inẽs sheep Breeding and R&D. 

Jeram Pasu Goat 
& Sheep Breeding 
Center* 
 

Jeram Pasu Malin sheep Breeding and R&D. 

Kampong Kuala 
Pah Goat & Sheep 
Breeding Center* 
 

Kampong 
Pah, Negeri 
Sembilan 

Jermasia & Boer 
goats 

Breeding and R&D. 

Ijok Goat & Sheep 
Breeding Center 

Batang 
Berjuntai, 
Selangor 

Rams from various 
sheep breeds 

Functions as ram park. 

Tebing Tinggi 
State Genetic 
Resources Center* 
 

Jerantut, 
Pahang 

Brahman cattle Genetic development of Brahman 
cattle. 

Ulu Lepar State 
Genetic 
Resources Center* 
 

Ulu Lepar, 
Pahang 

Nelore cattle Genetic development of Nelore 
cattle. 

Bukit Kajang State 
Genetic 
Resources Center* 
 

Bukit Kajang, 
Pahang 

Kedah-Kelantan 
cattle 

Genetic development of Kedah-
Kelantan cattle. 

Infoternak Farm* Sungei Siput, 
Perak 

Ostrich, deer, goat 
(Saanen) 

Breeding, multiplication & research. 

Paya Jeras Duck 
Breeding Center* 
 

Paya Jeras, 
Selangor 

Muscovy ducks Breeding of Muscovy ducks. 

* Institutions under the Department of Veterinary Services Malaysia 
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          Appendix 4 
 
Outline Of Provisional Early Warning & Emergency Response Mechanism 
 
1. Possible Threats To Animal Genetic Resources: 
 
i. Disaster situations (Crises) 

• Outbreak of animal diseases (including zoonotic diseases) 
• Floods/Hurricanes (or other natural disasters) 
• Water Shortages/Drought 
• War/Civil-Political Strife (Breakdown in Veterinary Care/Government Services) 
• Fire at Semen Bank or other ex situ conservation center 

 
ii. Non-disaster situations 

• Depletion of breeding stock (due to lack of animal produce or high feeding costs) 
• Weather changes (e.g. due to El nino effect) 
• Religious and cultural bias 
• Open burning (especially in neighboring countries) and the associated problem of haze 
• Smuggling of animals 
• Effects of crises upon farming systems 
• Changes in social and institutional structures (e.g. housing development encroaching on 

farming land) 
 
2. Early Warning System 

• Mobilization of focal point 
• Media response plan 

 
3. Emergency Response Mechanism 

• Mobilization of task force 
• Open 24-hour national operation room to handle hotlines, reporting, homepage, etc. 
• Provision of national emergency funds 
• Handled on national/regional (state)/district level 
• Disease control or other pertinent action (with detailed trigger responses) 
• Rehabilitating depleted population of endangered breed 
• Supply of genetic resources. 

 
4. Long Term Preventive Measures 

• Establishment of focal point/task force at federal level and in each state, to be 
responsible for operation of early warning and emergency response mechanism 
(improving prevention & preparedness measures) 

• Establishment of networking between relevant stakeholders 
• Improving the information system to assist stakeholders 
• Establish system for disease prevention & preparedness 
• Establishing a system to conduct bioprospecting, development, multiplication, storage 

and distribution of animal genetic resources at risk 
• Continuous monitoring of breeds and identifying and declaring breeds at risk 
• In situ conservation of endangered breeds, in 2 or more locations, at least 250 km apart 
• Ex situ conservation of endangered breeds, in 2 or more locations, at least 10 km apart 
• Increasing the amount of genetic material held in gene/semen/embryo banks, improving 

storage conditions and ensuring genetic material is made available when required 
• Establishing linkages with global Early Warning Systems (EWS) such as the global 

information and EWS of the FAO 
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         Appendix 4a 
 

Outline Of Emergency Response Mechanism – Animal & Zoonotic Diseases 
 
 
Emergency Response 

- Action taken in response to major outbreaks or introduction of new animal or zoonotic diseases 
 
Scope 

- Animal/zoonotic diseases; applicable to Peninsula Malaysia 
 
Phases of Emergency Response 
 

I. Alert 
II. Mobilization / activation 
III. Eradication and surveillance 
IV. Recovery 
V. Declaration of freedom 

 
Phase I:  Alert 
         Mobilization of Alert Management Team (led by Director of Epidemiology & Veterinary Medicine) 
 
         Level 1 – Outbreak occurring at neighboring countries/trading partners 

- Review risk; modify import conditions, temporary or total ban, inform checkpoints and 
quarantine stations 

 
         Level 2 – Outbreak occurring at quarantine station 

- Trace back country of origin; immediate suspension of import, monitoring of earlier 
batches of animal/product imports 

 
         Level 3 – Outbreak within country 

- Activation of phase II of the mechanism 
 
Phase II:  Mobilization 
         Activation of various teams – RAT (Rapid Action Team), ECC (Emergency Command Committees), 

CPMC (Control Program Management Committee), FOT (Field Operation Team), Operation Room 
Management Team, Compensation Management Team, Logistic Management Team, Public 
Awareness and Educational Team 

 
Phase III:  Eradication and Surveillance 
          Undertaken by CPMC and FOT 
 
Phase IV:  Recovery 
         Assessment of economic loss; financial and technical assistance to affected farmers and other 

enterprises; payment of compensation 
 
Phase V:  Declaration of Freedom 
         Reinstatement, declaration of disease-free status. 
 
 
Requirements for Emergency Response Mechanism 

- Establishment of teams 
- Preparation of operational manuals 
- Preparation of protocols 
- Collection of basic information 
- Training of staff and conducting simulation exercises 
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         Appendix 5 

 
Federal Legislation Related To Animal Genetic Resources In Malaysia 
 
 
Animals Ordinance, 1953 
The law for preventing the introduction into, and the spreading within, the slaughter of diseases of animals; for the control 
of movement and of slaughter of animals; for the prevention of cruelty to animals; and for measures pertaining to the 
general welfare, conservation and improvement of animals.  
 
Land Acquisition Act, 1960 
To consolidate the law relating to the acquisition of land, and the assessment of compensation to be made on account of 
such acquisition. 
 
The Animals Rules, 1962 
For the purpose of prescribing the landing places, matters relating to quarantine, fees, license, certificate, special permit 
and penalty for the import/export of animals, birds, carcasses or their products. 
 
Animals (Importation) Order, 1962 
For the purpose of prohibiting the importation of animals, birds, carcasses or their products from any country or part of a 
country. 
 
Federal Agricultural Marketing Authority Act, 1965 - Revised 1974 
To incorporate the Federal Agricultural Marketing Authority to supervise, co-ordinate and improve the marketing of 
agricultural produce in Malaysia, and to provide credit facilities for such marketing. 
 
Bank Pertanian Malaysia Act, 1969 
To incorporate the Bank Pertanian Malaysia, to organize, provide, supervise and co-ordinate the grant of credit for 
agricultural purposes in Malaysia.  
 
Malaysian Agricultural Research And Development Institute Act, 1969 
An act to establish the Malaysian Agricultural Research and Development Institute and for matters connected therewith. 
 
Protection of Wild Life Act, 1972 (amended February 1976, February 1988) 
Consolidates the laws relating to and further provides for the protection of wild life and for other purposes connected 
therewith. The act only applies to West Malaysia. 
 
Farmers' Organization Act, 1973 
To provide for the registration of Farmers' Organizations, and the control and supervision of such Farmers' Organization.  
 
Farmers' Organization Authority Act, 1973 
To incorporate the Farmers' Organization Authority. 
 
Veterinary Surgeon Act, 1974 
It is an Act to register and govern the practice of veterinary medicine in Malaysia. Each veterinary surgeon is required by 
law to register himself annually with the Veterinary Council of Malaysia. This Act also spells out the conditions for any 
person who wishes to register himself in order to practice veterinary medicine in Malaysia. 
 
National Livestock Industry Development Authority (Control of Slaughter) Rules, 1975 
A subsidiary law providing for the establishment of abattoirs and their areas of coverage, control of slaughter, enforcement 
and penalties. 
 
Food Act, 1983 
To protect the public against health hazards and fraud in the preparation, sale and use of food.  
 
Federal Animal Quarantine Station (Management and Maintenance) By-Laws, 1984 
To provide for the management and maintenance of the animal quarantine station. 
 
Abattoir( Privatization ) Act, 1993 
The licensee or operator of a privatized abattoir is allowed by law to collect fees from the public. 
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         Appendix 6 

 
     Land Use Statistics For Peninsula Malaysia* 
 

Landuse Category  Total In Hectares %
IU: Urban and Associated Areas  239,182 1.81
IE: Estate Buildings and Associated Areas  18,380 0.14
IT: Tin Mining Areas  84,317 0.64
IX: Other Mining and Quarrying Areas  10,407 0.08
IP: Power Line Right of Way  16,399 0.12
IG: Gas Supply Right of Way  437 0.00
2H: Mixed Horticulture  289,080 2.19
2M: Market Gardening  9,416 0.07
2E: Agricultural Stations  4,577 0.03
3G: Rubber  1,854,744 14.02
30: Oil Palm  1,858,448 14.05
3C: Coconut  189,785 1.43
3X: Orchard  103,261 0.78
3S: Sago  3,373 0.03
3P: Pepper  39 0.00
3R: Areca nut  760 0.01
3K: Coffee  6,354 0.05
3T: Tea  2,997 0.02
3N: Pineapple  8,095 0.06
3A: Cocoa  46,564 0.35
3B: Banana  3,005 0.02
3H: Fish and Hyacinth Ponds  8,562 0.06
3Y: Sugarcane  19,448 0.15
4P: Paddy  425,080 3.21
4C: Diversified Crops  51,165 0.39
4T: Tobacco  4,922 0.04
4X: Shifting_ Cultivation  4,175 0.03
5: Improved Permanent Pasture  20,995 0.16
6: Lalang, and Other Scrub - Grassland  169,365 1.28
6E: Grass-covered Erosion Scars and Landslide  300 0.00
7F: Forest  6,043,327 45.68
7S: Scrub Forest  474,134 3.58
7C: Newly Cleared Land  155,049 1.17
7T: Reclaimed Land  548 0.00
8: Swamp  866,237 6.55
9: Unused Land  15,282 0.12
UN: Unclassified Land  206,168 1.56
W : Water Bodies  14,597 0.11
Total Landuse Area (Ha)  13,228,974 100.00

*Source: Soil Management Division, Department of Agriculture Malaysia (1995 statistics) 
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Appendix 7 

 
 
Type Of Livestock Farm By Production System For Various Species Of Farm Animals (%) 
 
 
Species: Cattle Production Systems 
Type Of Operation Low Input Medium Input High Input 

Total 

Subsistence 30 70 0 100 
Smallholder 0 90 10 100 
Small scale-commercial 0 90 10 100 
Large scale commercial 0 90 10 100 

 
 
Species: Buffalo Production Systems 
Type of Operation Low Input Medium Input High Input 

Total 

Subsistence 30 70 0 100 
Smallholder 0 100 0 100 
Small scale-commercial 0 100 0 100 
Large scale commercial NA NA NA NA 

 
 
Species: Sheep Production Systems 
Type of Operation Low Input Medium Input High Input 

Total 

Subsistence 0 100 0 100 
Smallholder 0 100 0 100 
Small scale-commercial 0 90 10 100 
Large scale commercial 0 100 0 100 

 
 
Species: Goats Production Systems 
Type of Operation Low Input Medium Input High Input 

Total 

Subsistence 0 100 0 100 
Smallholder 0 100 0 100 
Small scale-commercial 0 70 30 100 
Large scale commercial 0 0 100 100 

 
 
Species: Horses Production Systems 
Type of Operation Low Input Medium Input High Input 

Total 

Subsistence 0 80 20 100 
Smallholder 0 50 50 100 
Small scale-commercial 0 0 100 100 
Large scale commercial 0 0 100 100 
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Species: Pigs Production Systems 
Type of Operation Low Input Medium Input High Input 

Total 

Subsistence 100 0 0 100 
Smallholder NA NA NA NA 
Small scale-commercial 0 20 80 100 
Large scale commercial 0 0 100 100 

 
 
Species: Chicken Production Systems 
Type of Operation Low Input Medium Input High Input 

Total 

Subsistence 100 0 0 100 
Smallholder 0 100 0 100 
Small scale-commercial 0 10 90 100 
Large scale commercial 0 0 100 100 

 
 
Species: Turkey Production Systems 
Type of Operation Low Input Medium Input High Input 

Total 

Subsistence NA NA NA NA 
Smallholder 0 5 95 100 
Small scale-commercial 0 0 100 100 
Large scale commercial 0 0 100 100 

 
 
Species: Ducks Production Systems 
Type of Operation Low Input Medium Input High Input 

Total 

Subsistence NA NA NA NA 
Smallholder NA NA NA NA 
Small scale-commercial 0 10 90 100 
Large scale commercial 0 10 90 100 

 
 
Species: Geese Production Systems 
Type of Operation Low Input Medium Input High Input 

Total 

Subsistence NA NA NA NA 
Smallholder 0 100 0 100 
Small scale-commercial 0 0 100 100 
Large scale commercial 0 0 100 100 

 
 
Species: Rabbits Production Systems 
Type of Operation Low Input Medium Input High Input 

Total 

Subsistence NA NA NA NA 
Smallholder 0 100 0 100 
Small scale-commercial 0 0 100 100 
Large scale commercial 0 0 100 100 

Note: Subsistence – less than 50% of production marketed; Smallholder – small family farms with more than 
50% of production marketed; Small-scale-commercial – medium farms with more than 50% of production 
marketed; Large-scale-commercial – large farms or companies with all production marketed. NA – not 
applicable. 
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         Appendix 8 

 
 

Excerpt From Daily Express (East Malaysian Newspaper) 
 
Friday, 3 November 2000 
 

 

Access Permit Needed For Biodiversity Research 
 
ANY collector who wants "access" to biological resources in the State must now apply for "access license" 
from the Sabah Biodiversity Council before they can proceed to collect the resources. The access relating to 
prospecting, collection, commercial utilization and research and development of biological resources or 
associated relevant knowledge came after the passing of the Sabah Biodiversity Enactment 2000 during the 
State Legislative Assembly, Thursday. Minister of Tourism Development, Environment, Science and 
Technology Datuk Chong Kah Kiat who tabled the Bill said this is to enable the State Government control 
any "access" to biological sources by establishing a Biodiversity Council. "With this Enactment, the rich 
biological resources in the state could be utilized properly towards the development of the state socio-
economy, "Chong said. He said the administration of biological resources in the state is handled by various 
departments and agencies through laws enacted by the respective departments and agencies. The laws 
include, Forestry Enactment 1968, Sabah Parks Enactment 1996, Wildlife Conservation Enactment 1997 
and Water Source Enactment 1998. However, the laws are only applicable in areas gazetted under the laws. 
Therefore, the Enactment will; integrate access mechanism to biological resources only through the Sabah 
Biodiversity Council; promote and encourage research and development activities; to ensure fair distribution 
of products between all parties including local community whenever there is findings on commercial value of 
the biological resources; ensure the access to biological resources is not abused by any parties; and to 
streamline gathering and filing of all data and information concerning biological resources through research 
activities. "The need to legislate a law to control access to biological resources is more evident considering 
the number of foreign scientists and researchers who are interested to do research in Sabah”. "With the 
passing of the law, the abuse by irresponsible people can be contained other than giving equal benefit to the 
Government, researchers and local community," he said. 
 
Dr Yee Moh Chai (PBS- Api Api) said while the word "viral" should be included in the definition of the word 
"biological resources" the Bill should not restrict on the appointment of the Sabah Biodiversity Council 
secretary post from the State Public Service but instead to appoint someone who is not a civil servant. He 
also suggested that the seven-member council should include representatives from non-governmental 
organizations. In respect of the Trust Fund and Board of Trustees for public donations received, Yee said, "If 
it is the intention of the Government to receive donations from members of the public, then it is only right and 
proper that such receipts should be put into a trust account to be overseen by a panel of trustees. He said 
the Government should not burden the public unnecessarily by asking donations from them when that 
should have been the State Government's duty. Referring to Clause 15 (3), Kadamaian Assemblyman 
Herbert Lagadan posed a question to which any medicine collector must apply for a license to collect, 
harvest or sell medicinal valued jungle products. "I want to know if the Bill also requires villagers, traditional 
medicine sellers and individuals to apply for the "access license", "Herbert said. Clause 26 (a-c) said one 
could be technically liable for a fine of up to RM50,000 or imprisonment of up to 5 years, or both, if they are 
found guilty for removing any biological resources. Chong replied that such was not the intention of the Bill, 
which is only to protect the state biological resources from unscrupulous people in which it exempts 
individual, academic and research institutions from the access application.  
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          Appendix 9 
 
CASE STUDY 
 
Development Of The Mafriwal 
 
In the early eighties, Malaysia embarked on a program to develop a tropicalized dairy-
beef breed of cattle for its livestock industry. The breeding objective was to develop a 
breed, which would produce milk and beef economically. Bioprospecting was conducted 
to obtain the best breeding material to use as foundation stock. The foundation stock 
used to create this synthetic breed included Holstein inheritance from northern America 
and superior, well-adapted tropical breeds such as the Local Indian Dairy, Kenyan 
Sahiwal and Brazilian Gir. Under the Department of Veterinary Services (DVS) Research 
and Development Program, this composite breed has been subjected to successive 
generations of selective breeding to produce a dual-purpose (dairy and beef) breed now 
called the Mafriwal (MFW). All Mafriwal cows have between 60 to 75% Holstein 
inheritance, but most of them are 62.5% Holstein. Genetic selection was for dairy and 
beef characteristics, ability to milk on the machine and adaptation to the tropical 
environment. Individual animals were subjected to pedigree selection, performance 
testing, family selection and progeny testing. Technologies used in the program were the 
application of BLUP (Best Linear Unbiased Prediction) techniques, artificial insemination 
and embryo transfer. Mafriwal semen from genetically superior bulls is processed under 
a MS ISO 9002 quality accreditation system. 
 
A recent evaluation of dairy breeds in DVS farms has established MFW cows as having 
55.3% higher milk yield, 12.2% higher meat yield and 4.9% lesser fertility (based on first 
calving age and first calving interval) as compared to F1 crosses. The marked increase in 
lactation performance from the F1 to MFW was possibly due to lowered maternal instinct 
(this is a zebu trait causing lactation failures when cows are milked on the machine) and 
genetic lift from the use of top-quality Holstein and zebu in the foundation stock. Top 
MFW genetics is being disseminated to industry through artificial insemination. On-going 
research is being conducted to find ways of accelerating genetic improvement and of 
improving fertility. After more than 20 years of breeding dairy cattle, it appears that the 
decision to produce animals with 60-75 percent Holstein inheritance and pursue breed 
development was a prudent one. These animals far outperform local breeds and crosses 
and are in great demand. Sources of a similar synthetic worldwide are also very limited 
(e.g. AFS, AMZ and the Jamaica Hope). The future will be to test these animals for 
profitability, under optimal levels of management with stall-feeding, better environment- 
controlled housing and higher quality feeds. 
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Mafriwal cows at the Institute Haiwan farm 
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          Appendix 10 
 
CASE STUDY 
 
The Industry Potential Of Seladang 
 
Seladang (Bos gaurus hubbacki) is the largest species of wild ruminant in Malaysia with 
an estimated population of 700 – 800 individuals in the wild.  Poaching and habitat 
destruction accounts for the population decline.  In the wild, they live in herds of up to 30 
individuals. The male weights over 1,000 kg and stands at 1.8 meters at the shoulder.  
Females are smaller in size weigh between 700 & 800 kg. 
 
The captive breeding program for Seladang started in 1982 when a pair of calves was 
successfully captured from the wild. They were hand raised and subsequently bred in 
1985 resulting in the birth in captivity of the first Seladang calf in 1986.  To date they 
have produced 13 offspring before the death of the female in 1999 and the male in 2001.  
Subsequently, there were four more captures from the wild, which increased the captive 
population remarkably.  In total there were 71 births.  The current population stands at 
32 males and 45 females.  Currently, these animals are located in three conservation 
centers and two zoological parks.  All individuals were recorded using the ISIS species 
animal record keeping system (SPARKS). 
 
Research into the habitat requirement, status, distribution and the ecology of the species 
has been studied in depth.  Similarly, studies on molecular genetics, ethology, drugs and 
diseases have been documented previously.  However, information on their breeding 
potential and reproductive biology is still lacking. 
 
Although the captive breeding program was successful, there are many factors, which 
can be addressed as important in conserving the species in captivity, and reintroducing 
them back into the wild. 
 
• Improving the management system with regards to feeding and husbandry, which 

would result in better stock, increase the number of Seladang and reduce mortalities 
 
• Increase research activities on the breeding and breeding management of the 

species.  A system of early weaning of calves and reintroduction of cows for 
breeding should be implemented.  This research would provide maximum output of 
better genetic bloodlines and reduce inbreeding 

 
• Synchronization of estrus for the cows in order to coordinate calving.  This would 

substantially assist in the management of a large number of offspring 
 
• Separation of calves for domestication and use in assisted reproductive activities.  

Such trained bulls and cows could be easier to handle, manage and utilize without 
having the need to sedate or tranquillize, therefore reducing mortality and increasing 
production 

 



83 

• Semen collection and recruitment of trained male Seladang for semen collection via 
artificial vagina.  These bulls would provide an important and regular source of 
genetic material for use in artificial breeding 

 
• Semen evaluation, cryopreservation and artificial insemination techniques should be 

applied to enhance the breeding potential of this species 
 
• Super ovulation and embryo transfer should be explored and improved to expedite 

population growth and maintain a sound genetic pool within the species 
 
• Molecular genetics studies and gene banking would help in better understanding the 

species and its potential use in improving the livestock industry in the country 
 
Currently, the Seladang holds an enormous potential in science with specific regards to 
the wildlife industry within the scope of conservation and utilization of species.  Their 
size, climatic adaptation to the tropics and disease resistance would certainly place them 
as a suitable candidate in upgrading the livestock industry.  Although hybridization had 
occurred in the past and failed to sustain effectively beyond the second generation, a 
more systematic study could be undertaken via a collaborative effort with various local 
agencies, especially the Department of Wildlife and National Parks (DWNP) and the 
DVS. 
 
 
 

 
 

 
 
 
 
Seladang bull at 
the Padang Hijau 
Livestock Center 
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          Appendix 11 
 
CASE STUDY 
 
Katjang Goat – Foundation Stock For The Jermasia Breed 
 
Katjang goat, an indigenous goat breed of Malaysia, possesses the natural 
characteristics of heat and tick tolerance, high fecundity (approximately 2.2 kids per 
litter) under harsh environment and ability to survive with sub-optimal nutrition.  The 
common physical characteristics of Katjang goats include thin black colored coat, 
sometimes with a few white patches (however, some other color coats such as brownish 
and grayish are also noted); pronounced, long, coarse mane; scimitar-shaped horns 
curved upward and backward and are well developed in both sexes; short and upright 
ears; short neck and back rises slightly higher than the shoulders.  Males have an 
average height at withers of 63 cm and females of 56 cm with mature weight of 25 and 
20 kg, respectively.  Milk production is 300-500 ml per day. The weight at birth is 1.5kg 
growing to 16.6 kg at 3 months weaning.  The daily live weight gain to 12 months of age 
is approximately 55gm/day.  Slaughter of adults yields a dressing percentage of 44-55%. 
 
The population of Katjang goats in Malaysia is very difficult to determine due to lack of 
proper record keeping and random mating of this breed. Therefore, to ensure the 
sustainability of this breed, an aggressive and well-planned conservation program 
should be carried out, involving in situ and ex situ conservation. 
 
A synthetic breed of goat called the Jermasia has been developed at the University of 
Malaya through the crossbreeding of German Fawn and local Katjang goats. Selection 
was mainly focused on achieving higher growth rate and milk production (there is a 
niche market for goats’ milk in Malaysia). Local female Katjang goats were crossed with 
German Fawn males through artificial insemination to produce the F1 generation. After 
several generations of inter se mating with selection the University succeeded in 
producing the Jermasia breed, which is a stabilized breed with quite uniform color. This 
breed has been performance tested in various types of production systems and has 
been found to be superior in milk yield and growth rate compared to the Katjang. It is 
now used as one of the alternative sire breeds (in addition to the Boer and Australian 
Feral) in producing terminal crosses. 
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Katjang goats in village conditions 

 

 
 
Jermasia buck from the University of 
Malaya 
 

 
 
The overall performance of Jermasia goats is better than Katjang goats with 75% and 
67% increase in body weight at 9 months of age, for males and females respectively.  As 
for milk production, there was an increase of 300%. The mating age of both Katjang and 
Jermasia is about 12 months. However the twinning rate for Jermasia is only 45% as 
compared to 60% with the Katjang. Jermasia goats are available for commercial 
production through the sale of live animals and frozen semen.  Currently, the Jermasia 
genotype is undergoing further genetic improvement at the University and multiplication 
at the industry level. 
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          Appendix 12 
CASE STUDY 
 
Conservation Of Bali Cattle 
 
Bali cattle (Bos banteng) are indigenous cattle found in small pockets in several parts of 
Peninsular Malaysia. They are also found in other parts of South-East Asia particularly in 
Indonesia. Some Bali animals are known to exist in Australia’s Northern Territory. They are 
reddish-brown animals and have characteristic white stockings and a whitish rump patch. 
Males turn black with maturity. They are meat-type animals, which yield a medium sized 
carcass. The meat is reputed to be lean and very tender. A mature adult male weighs about 
400 kg. They are extremely hardy under the hot and humid equatorial conditions in 
Malaysia. They are also known to be extremely prolific, due possibly to their long heat 
period. On average, females first calve at about 26 months and the inter-calving interval is 
approximately 12 months. These animals are generally managed under an extensive 
system and can cope well with poor pasture or fodder. They exhibit high resistance to 
several tropical diseases. 
 
In Malaysia, Bali cattle are considered to be at risk. The Department of Veterinary Services 
Malaysia realized that pro-active action needed to be undertaken to conserve these 
animals and hence a conservation herd was established at the Institute Haiwan in Kluang, 
state of Johore. Initially, the conservation herd had 20 head of these cattle. All these 
animals have been screened (karyotyping) to ensure their chromosomal integrity. In macro-
surveying the national domestic animal diversity resource base in Malaysia, it was 
discovered that these animals also existed in small pockets in several parts of Peninsula 
Malaysia. In 1997, a new batch of Bali cattle was purchased and infused into the 
conservation herd. The herd now has about 60 animals. At much cost, fencing and 
corralling facilities have been established for the conservation herd. As these animals have 
poor temperament under range conditions, genetic selection and controlling inbreeding 
is made difficult. Bali bulls, specially managed from birth, have been transferred to the 
National Institute of Animal Biotechnology (NIAB) from the Institute Haiwan. Frozen 
semen is being produced from these bulls and this semen is being supplied to industry 
for purebreeding and crossbreeding purposes. Bioprospecting from Sabah (East 
Malaysian state) and Indonesia is being undertaken to increase the gene pool for Bali 
cattle. 
 
 

 
 

 

 
 

Adult Bali bull and heifer at the Institute Haiwan Conservation Herd 
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          Appendix 13 
 
CASE STUDY 
 
Development Of The Japanese Quail In Malaysia 
 
Quail rearing started a long time ago under a traditional husbandry system. Most of the 
farmers reared quails on a small-scale. Their source of quail chicks was either from 
small-scale breeders or from their own flocks. A high percentage of quail meat came 
from quail layer production, being either from young males not used for breeding or from 
spent females. There was no systematic breeding and as such the quail chicks produced 
were of low quality. In 1990, the Department of Veterinary Services embarked on a 
program to genetically develop Japanese quail (Coturnix japonica). Today we have IKTA 
quail, which is a superior genetic product, developed after several years of selective 
breeding. Aggressive in-country promotion resulted in the present popularity of quail 
eggs and meat. 
 
 
Improvement program for the quail: 
 
Imported Japanese quails were selected as the initial 
stock for the breeding and production of high quality 
quails for local meat and egg consumption. From the 
stock, were developed two lines (male and female line) 
aimed for selection of important meat and egg traits. 
The selection process for meat type favored heavily on 
body weight. The results of continuous selection 
showed marked improvement of the various traits. At 
the start of the program, the average body weight (at 5 
weeks age - male line) was 182 grams. The strain has 
presently reached the body weight of 270 grams, a 
gain of 44 % or growth of 5.51 grams per generation. 
Selection for rapid growth rate had negative impact on 
sexual maturity, which was delayed by 0.13 days per 
generation. Similarly, a drop of 0.41 % per generation 
was observed for egg production. Egg weight 
improved by 0.09 grams per generation. The 
heritability estimates for body weight, age at first egg, 
egg production and egg weight were 0.92, 0.64, 0.32 
and 0.7 respectively. 
 

 

 
 
 
The IKTA commercial quail 
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ABBREVIATIONS 
 
 
AI Artificial Insemination 
AnGR Animal Genetic Resources 
CHM Clearing House Mechanism 
CITIES Convention on International Trade in Endangered Species of 

Wild Fauna and Flora 
DAD Domestic Animal Diversity 
DAD-IS Domestic Animal Diversity Information System (of the FAO) 
DVS Department of Veterinary Services, Malaysia 
DWNP Department of Wildlife and National Parks, Malaysia 
EPU Economic Planning Unit, Prime Minister’s Department, 

Malaysia 
ET Embryo Transfer 
FAnGR Farm Animal Genetic Resources 
FAO Food and Agriculture Organization of the United Nations 
GAHP Good Animal Husbandry Practices 
GDP Gross Domestic Product 
HACCP Hazard Analysis Critical Control Points 
IVF In vitro Fertilization 
LID Local Indian Dairy cattle 
MARDI Malaysian Agricultural Research & Development Institute 
MOA Ministry of Agriculture, Malaysia 
MoA Inc. Ministry of Agriculture Incorporated - concept 
MOSTE Ministry of Science, Technology and the Environment, 

Malaysia 
NAP3 New Agricultural Policy 3 
NIAB National Institute of Animal Biotechnology, Malaysia 
NPDAD National Policy on Domestic Animal Diversity 
PFA Pig Farming Area 
SoW-AnGR State of the World’s Animal Genetic Resources 
SCP South China Pig 
SPS Sanitary and Phytosanitary measures 
SSL Self-Sufficiency Rate 
ToT Transfer of Technology 
TRIPS Agreement on Trade-Related Aspects of Intellectual Property 

Rights 
UM University of Malaya 
UKM National University of Malaysia 
UPM University Putra Malaysia 
WTO World Trade Organization 

 


