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 EXECUTIVE SUMMARY 

1. Two-thirds of the worldõs 800 million under-nourished people live in the 

Asia-Pacific region. Increasing the productivity of milking animals by 20% 

could provide sufficient milk to provide a glass of Asian milk for every 

Asian child each day with a ttendant benefits to health and education.  

2. Demand for milk in Asia is predict ed to rise to 320 MMT by 2021. It is clearly 

desirable that Asia provides fresh milk and milk products for consumption 

within the region.  

3. The vast proportion of Asian milk (80%) i s produced on smallholdings and 

processed/marketed by tens of millions of traders and dairy 

entrepreneurs.  

4. In 2015, FAO published òDAIRY ASIA: TOWARDS SUSTAINABILITYó providing 

elements of a Regional Strategy for Sustainable Development in Asia.  

5. Subsequent  meetings identified genetic improvement as a key factor in 

future dairy production and sustainability , although it must be 

recognized that management and nutrition will have major and rapid 

effects which cannot be equaled in the short term by genetic chan ge.  

6. Developing strategies is normally complicated , but is made more so by 

the effects of climate change. The IPCC points out the likely reduction in 

yields of some important crops, the competition for feeds between 

humans and farm animals , and the potentia l advantages of using locally 

adapted breeds.  

 

Production and Productivity  

7. Asia has about 492 million cattle (35% of global population) and 187 

million buffalo es (97% of global) with South Asia having the largest 

populations. In 2013, Asia produced 292.4 million tonnes of milk against 

the global production of 768.6 million tonnes.  

8. There is a vast variation in milk yields among the Asian countries and a 

large number of breeds involved including many local breeds although 

in many situations exotics are used for crossing with local breeds.  
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Dairy Production systems   

9. There are many different dairy production systems in Asia. Mixed farming 

smallholder dairy production systems are predominant. Grassland 

smallholder dairy production systems are found in temperate pastoral 

region of northern China. Landless large herd dair y production systems 

have developed around large cities in India, Pakistan and China such 

as Mumbai, Karachi, Beijing, Tianjin and Shanghai , whereas landless 

small herd dairy production systems are found in many parts of rural Asia. 

Mixed farming smallhold er humid/semi -humid systems are predominant 

in Southeast Asia.  

 

Institutional structure  

10. To obtain information on the institutional structures, a survey was 

undertaken of 15 countries although replies were received from  only sixð 

namely, Afghanistan, Bhutan , China, India, Indonesia and Thailand.  

11. In general, populations of local cattle breeds have been declining, 

whereas that of crossbreds (with exotics) has been increasing. While 

local buffalo populations have been decreasing except in India and 

Pakistan, cr ossbred buffalo populations have been increasing.  

12. The majority of semen stations are owned by government. In India 

cooperatives also play an equal role.  

13. Likewise, the majority of artificial insemination centres are in government 

sector. However, AI centres  in cooperatives, private and NGO have 

been steadily increasing.  

14. Three of the six countries have developed progeny testing schemes over 

the last 30 years or so , although, for various reasons, these are not 

necessarily achieving significant genetic change. All six countries  

use computerised systems for their genetic improvement programme s. 

12. All six identified constraints, priorities and key interventions required.  

 

Strategies for Genetic Change  

13.  Genetic change is relatively slow but permanent and additive over the 

generations. The fact that the environment in which future generations 

will perform will have implications for the breeding goals and that the 
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values for each of the goals really need to  be those of the future ( not 

present values ) serves to add to the difficulties in decision making.  

14.  The choice of breed/cross es to be used is crucial as it has massive 

implications f or the strategy to be adopted. Unfortunately , many 

countries adopted crossing with exotic breeds without reference to the 

large number of reports of crossing schemes for dairy production and 

the implications.  

15.  Any strategy will involve defining breeding goals, developing a structure 

to identify t he best animals and the methods for disseminating the 

superior genotypes to the industry.  

16. Defining breeding goals requires comprehensive consultations with all 

parties about the  future  needs and the relative future value of each in 

the context of the p roducer and the processor/consumer.  

17.  Developing a breeding structure depends on the extent of AI 

infrastructure. If a sufficient number of animals are artificially 

inseminated , progeny testing is a practical and the best option for 

achieving genetic pr ogress in any population. If AI coverage is 

inadequate , a breeding structure based on pedigree selection could be 

considered. Putting in place recording systems and quality control 

procedures are essential for running any progeny testing or pedigree 

select ion programme .  

18. Progeny Testing is the most common system used in dairy cattle 

breeding. Bulls are compared by the performance of their progen ies 

alongside the progen ies of other bulls. In Asia, the plethora of 

smallholdings presents some problems in a chieving the desired 

contemporary comparisons , but methods have been adopted to 

mitigate such problems.  

19.  Such circumstances can delay results to an extent that the generation 

interval is extended to an unacceptable time. In such cases, Sire to sire 

and  Dam to Sire pathways can be focused to achieve desired genetic 

progress.  

21.  Pedigree selection can be used , where accurate records of parentage 

are available ð such recording is reall y essential for future programme s. 
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22.  The breeding structure can be based on a Nucleus herd providing 

genetic change to others either directly or by the use of a Multiplier leve l 

or, more generally, by using the whole recorded population to identify 

the future breeding stock.  

23.  It is essential that , whatever system is adopted, there is a comprehensive 

information system making data available to all requiring it. This is likely 

to be by the use of different modules for the various interested groups.  It 

should be recognised here that n o information system is effective unl ess 

animals are identified uniquely on individual  basis by an appropriate 

identification system.  

24. To maintain the quality of implementation of breeding programme s, it is 

important to set minimum standards, put in place an evaluation 

mechanism and certify bulls, semen stations and AI service providers.  

25 Dissemination is the crucial element in the cost effectiveness of any 

breeding scheme. Where possible, a rtificial insemination provides the 

greatest dissemination of improved genotypes and is the p referred 

method, but there are situations where it cannot be successfully 

adopted.  In such situations, sons of the best males and females can be 

used. This affects the ôlag timeõ between the improved genotypes and 

the commercial level.  

24.  The improvemen t of local breeds is likely to be of greater significance 

given the effects of climate change. Whilst numbers may be low , it is 

important that schemes are developed to ensure that genotypes are 

available for the future ð whether to be used as purebreds or to provide 

the necessary genes for other less adapted breeds.  

25.  Cross breeding has been a major method of dairy improvement in Asia. 

While there are numerous reports providing clear evidence as to the 

most valuable levels of crossing, in general Asian c ountries have ignored 

such evidence s. Some have adopted individual strategies that commit 

the country to having its own i ndependent improvement programme  

which may or may not be effective in terms of genetic change and/or 

cost effectiveness . 

26.  In some a reas, it is quite possible to use purebred exotic breeds. While it 

is obviously easier to rely on improvements done elsewhere, it would be 
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advisable to compare local and imported bulls given that local 

conditions are almost certainly not precisely the same  as those under 

which the imported exotic genotype was selected.  

 

Research and Development  

27.  Initially efforts will be required to research the optimal manner in which 

a local breed can be improved - the strategies may well differ for 

different breeds.  

28.  Genome sequencing has developed rapidly and was initially used to 

identify SNP Markers for different traits. These can be used to supplement 

other data to improve accuracy for some desirable traits.  

28.  The use of genomics in dairy breeding has incre ased dramatically over 

recent years in many countries. This has not been the case in Asia.  

Undoubtedly  there will be clear benefits from increasing the potential 

genetic change by the use of genomics. However, it is essential that 

countries realize that genomic selection requires developing cost 

effective  SNP level genotyping chips for the specific breed b eing 

considered (to date SNP level genotyping chips have been developed 

only for exotic breeds; developing SNP level chips for local breeds may 

even require whole genome sequencing of a few animals of local 

breeds) and, more importantly, accurate and detai led phenotypic 

records of the breed.  

29.  Investment in future research into SNP level genotyping should carry with 

it the requirement for accompanying detailed phenotypic records.  

Understanding the population behavior of SNPs and their transmittance 

patte rn would also be equally important.  

30.  Monitoring of all asp ects of genetic change programme s is essential, but 

rarely undertaken in Asia. This is an area for immediate investigation.  

31. The use of Embryo Transfer (ET) and In Vitro Fertilization (IVF) has slowly 

evolved , but has been limited to specific aspects mainly due to cost 

effective considerations. Genomics increases the potential value of 

these techniques.  








































































































































