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1.0 TITLE:

Improving the reproductive performance of large and small ruminants in
Thailand.

(THA 05/031 - THA 85/003 - 054).

J.E. VERCOE

1.1 TERMS OF REFERENCE:

1.1.1 Assess current status of activities in animal reproduction under
this project.

1.1.2 Assess the degree of field application of technologies aimed at
improving reproductive efficiency of large ruminants, and the
impact of these methods on overall productivity at the village
level.

1.1.3 Advise counterparts on new physiological, nutritional and
managerial techniques which can be applied for improvement
of reproductive efficiency.

1.1.4 Advise the IAEA on specific areas which merit further
strengthening.

1.2 This project is in its final phase and a submission for a new project is
currently being developed by the participating groups and relevant RTG
departments.

The visit and the report should be viewed in this context.

2.0 SUMMARY:

Three weeks were spent in Thailand discussing the achievements and current
and future work of the groups in Chulalongkorn, Kasetsart, Chiang Mai and
Khon Kaen Universities (Veterinary and Animal Science Depts) aimed at
enhancing reproductive efficiency in cattle and buffaloes. In addition three
days were spent in Hat Yai assessing the potential for the introduction of
hormonal assays to increase productivity in goats.
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At each site visited the progress of the research was discussed in terms of the
techniques and methodologies used, the increase in understanding of the
reproductive status of the cattle and buffalo in the region, the impact of the
findings of the research on husbandry, breeding and management priorities, the
utility of the progesterone test and its value as perceived by farmers and
scientists and, finally, what additional research was required, not only to
improve the efficiency of reproduction and use of AI, but also to solve other
problems associated with reduced productivity.

Consultations were held with a range of academic staff, small farmers, large
commercial operators and relevant people at the various sites. A seminar was
given at Chiang Mai.

In my opinion the animal science component of the current UNDP/IAEA
project has been a great success, although additional inputs into the Chiang
Mai and Kasetsart sites would consolidate the project's achievements.

The concept of mobile laboratories (in essence mobile/extension/technology
transfer centres) should be explored.

The introduction of RIA technology to the Prince of Songkla University, Hat
Yai, to improve fertility and AI procedures in goats, should be a high priority
for any extension of the UNDP/IAEA project.

3.0 INTRODUCTION:

In a recent survey by "Asiamoney", an Asian based financial magazine,
Thailand was confirmed as t?.s region's fastest growing economy with a 10%
per annum increase in GDP, an increase of 0.4% on the 89/90 figure. Other
countries included in the study were Malaysia (7.9%), Korea (7.7%), Indonesia
(6.9%), Singapore (6.5%), Taiwan (5.7%), Philippines (4.3%), Japan (4.1%),
Hong Kong (3.5%), New Zealand (2.0%) and Australia (1.6%). Thailand is
second only to Indonesia in Corporate Earnings growth with a value of 24.3%.

The agricultural sector, which accounted for 17% of GDP in 1989/90 is
projected to expand by 2.4%, a figure lower than expected due to lower
commodity prices and reduced land cultivation. The manufacturing sector on
the other hand is expected to increase by a large 12% as a result of active
investment in products being manufactured for export.

Thailand is a country undergoing rapid economic development and social
change. Agricultural development and livestock in particular are significant
participants in this process.
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4.0 PERSONAL IMPRESSIONS:

Over the last 10 years, and specifically during the lifetime of this project, there
have been:

4.1 A marked increase in awareness of the "market economy" for agricultural
products by the small farmers with sale of milk and meat being at the forefront
of additional income generation. The Royal Thai Government (RTG) has been
a significant facilitator in this move through such organs as the Bank of
Agriculture and Agricultural Cooperatives (BAAC) and the provision of capital
and improved breeds of dairy and beef cattle to the small farmers with
technical support from the Universities and Department of Livestock
Development (DLD).

4.2 A pronounced change in institutional attitudes towards the establishment of a
dairy industry, particularly in the NE region.

4.3 Enhanced awareness of, and attention to, the quality of the product.
Processing plants pay on quality and their consumers are demanding a greater
variety of high quality dairy and beef products.

4.4 Starting from a very small knowledge base of animal husbandry and pasture
production there has been a rapid application of technology to generate milk
for sale to a centralised processing plant. This has been achieved through a
very active educational infrastructure for student training via Universities,
Agricultural Colleges/Dairy Development and Training Units and Dairy
Promotion organisations.

4.5 There has been a proliferation of a private sector suppliers to service these
active, market oriented producers; manufacturers of concentrate feed
formulations, mineral blocks and other feed additives, veterinary and animal
husbandry suppliers are common. These private firms run training courses,
seminars and field days for their clients, the small farmers. Of particular note
is the large number of private cattle AI Centres offering semen of various
breeds. At present the Indu-Brazil breed predominates this trend having
relatively recently supplanted the Brahman breed. These Centres charge
around Bht 2500 for a confirmed pregnancy and around Bht 1000 per dose -
surely a sign of a rapidly emerging commercially oriented cattle industry. This
activity needs to be harnessed and directed towards productive benefits for
Thailand without destroying the entrepreneurial spirit.



4.6 Although livestock trading is a traditional part of the life of the small fanner,
this activity is now much more commercially oriented as small farmers strive
to supply new genetic material to other small farmers. At a market at Khon
Kaen I saw a F, Murrah x Swamp bull, perhaps 3 y.o., change hands for Bht
9500. For a half Indu-Brazil bull 2vj y.o. the asking price was Bht 80,000.
Asking prices of Bht 15,000-30,000 for crossbreds of various ages and sizes
were not uncommon. Local cattle were selling for Bht 3500 for small males
in poor condition to Bht 5,000-10,000 for larger well fed cattle and buffaloes
(entire males). Breeding females were up to Bht 25,000 for inter-bred
crossbreds and Bht 4,000 - 8,000 for local and buffalo cows.

I also visited a small farmer near Chon Bun SE of Bangkok who had a total
of 5 cows, one of which was an imported Indu-Brazil female that cost US$
15,000. She had a bull calf at foot aged 7 months valued at US$ 5,000. This
fanner was negotiating an ET program to flush this imported cow and transfer
embryos into 2 purebred Friesian recipients (2 of the 5 cows he owned).

4.7 I talked with a consultant from the BAAC who had recently returned from
buying 20,000 Brahman heifers, 7/8 or better, in Australia, he said they would
want more and in addition they wanted 5,000 dairy cows next year. Up
grading from local and existing breeds was too slow!

4.8 In southern Thailand the energetic entrepreneurial atmosphere persists and the
attitudes in the N and NE relating to dairy and beef production were in
evidence in the emerging goat and sheep industries. There seems ample scope
for the transfer of technology from the northern dairy industries to the southern
provinces where dairying was much less evident but native cattle appeared
plentiful. However, the direct introduction of superior milking genotypes into
local breeds should be tried, rather than making a first cross with Brahman
prior to introducing the Holstein Friesian, as happened in the north.

4.9 These personal observations and impressions serve the purpose of highlighting
the fact that the livestock (cattle) industry, both beef and dairy, in Thailand is
a booming, thriving big business with large amounts of private and
Government money being invested. Thai farmers and entrepreneurs are
reacting strongly to this investment opportunity, but this enthusiasm and effort
needs to be channelled, and the potential benefits maximised, by strengthening
the research and extension networks of the educational and Government
institutions.
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5.0 ACTIVITIES:

An excellent summary of all work carried out under this project and other
related research has been published as "Ruminant Reproduction and
Parasitology" - Proceedings of the 1st Symposium. Edited by Professor
Maneewan Kamonpatana. My comments will not reiterate these findings.

5.1 Chiang Mai University, Department of Animal Science
(Mr Patai Pongpiacha)

Ms Tusanee Apichartsarangoon was not present during my visit to Chiang Mai
and as a consequence I did not get a first hand account of the current state of
results. She was in Bangkok preparing for an overseas fellowship. However
her immediate supervisor, Mr Patai, spoke enthusiastically about the
cooperation with village farmers that had occurred during the life of the project
and expressed concern that, with its termination, the collaboration with fanners
had finished. Both assays (H3 and I12s) were in use at Chiang Mai with the H3

preferred by Mr Patai because of the automated counter and the lack of
protection for the operator of the manual gamma set-up. I understand that Ms
Tusanee uses the lm assay but is unhappy with the amount of time wasted in
the counting.

With Ms Tusanee going overseas for higher degree training and Mr Patai's
interests focussing on vaccination procedures (antiidiorypes and somatostatin)
to promote growth and milk production in Koa Lutnpoon cattle (for which he
received some training in Japan) it seems unlikely that much more progress
will be made in improving reproductive efficiency until after Ms Tusanee
returns. Mr Patai needs to develop links and collaboration with practising
immunologists and protein/conjugation chemists if progress is to be made in
vaccination procedures at Chiang Mai.

There appears to be a good network of farmers with whom some useful
practical research should be possible, as well as good herds of local cattle (Koa
Lumpoon) and crossbred (Friesian) dairy cattle on the University MAE HIA
farm.

At a staff seminar and discussion session (Dr Thorddiai Vearasilp, Dr Choke
Mikled, Mr Nirandorm Potikamond, Dr Suwart Rattanaronchart and Mr Patai)
the following small farm related problems were identified.

High land prices around Chiang Mai are enticing farmers to sell (.5M
- ) 1 M Bht per Rai) and this contributes also to a chronic lack of land
for pasture and forage crops.
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Communication of technology to the small farmer is poor, farmers are
relatively poorly educated and extension methodology is not always
appropriate.

There is a lack of clean drinking water for dairy cattle and the effects
on production have not been assessed. (I noticed that only on one out
of 4 farms visited was water freely available, one farm allowed cows
access only twice per day and on another the drinking containers were
dry). Bean sprout water is used in some places and a reduction in
milkfat was ascribed to this practice.

There is a lack of definition of the role of the University relative to the
DLD in extension and small farm research. The University's main
roles are teaching and research; there needs to be people (Univ. or
DL'S?) in close contact with the village farmers to act as a conduit
between farmers and researchers.

Research into milk production and quality in relation to the rapidly
changing genotypes in the Chiang Mai environment and variety of
management systems needs to be strengthened.

The advent of Chiang Mai having its own post-graduate degrees and
students (instead of via Kasetsart) should strengthen its research base
and enable a wider range of activity.

The nutritive value of locally available feedstuffs and by-products is
well understood and documented through a Thai-German project.

Future size and viability of small farms in the Chiang Mai area.

Recommendation:

CMU is an important link in the Thai tertiary teaching and research
infrastructure and should be included in any project that aims to strengthen this
capability. Further activity in reproductive efficiency needs to be planned
around Ms Tusanee and her training timetable as well as identifying an
additional staff member in this field. Mr Pata: needs to become part of a
multi-disciplinary team if the research into immunological methods of
manipulating productive processes on which he has embarked is to have any
scientific impact or be of any benefit to the livestock industries of Thailand.
Appropriate water regimes and management need to be evaluated for crossbred
cattle in small scale commercial farms in the San Kam Pang area of Chiang
Mai.
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5.2 Kaen University, Department of Animal Science.

Dr Suchint.

My impression was of a highly successful project This may have been due,
in part, to the strong fanning systems framework in which it operated, but it
is also partly due to the quality, commitment and training of the staff involved
and their ability to see the utility of hormone measurements in perspective.

Both methods of assay are used and both are claimed to have advantages, i.e.
H3 method if difficulties in delivery or equipment failure, I12S for kit work; H3

is peixeived as "safer".

Training and staff development has been good and there will be good balance
in the group between laboratory and field skills when a Ph.D. student (Ms
Supon), who is currently in New Zealand, returns.

There is good collaboration between this group, the DLD, the processors and
the villagers. The success of the villagers is heavily dependent on the level of
equity they have in their farm; those who have borrowed too much to over-
capitalise on herd housing and facilities are struggling to pay off the debt.
Some are selling out as the land prices escalate and are moving to other
enterprises in the towns.

The use of milk and blood progesterone assays seems to have captured the
imagination of the dairy farmers and this tool has been used to good effect, not
only to study the reproductive cycle, increase the efficiency of AI and assess
embryonic mortality amongst the various crossbred types (50% of Holstein
Friesian to 75% and higher levels), but also as a vehicle to establish improved
record keeping, parasite control and better husbandry practices generally.

I believe the progress in the NE dairy industry in a success story to which this
project can claim to have contributed.

There are several communities operating and the oldest one is now
approaching self maintenance and improvement.

Recommendation:

Further inputs into the Khon Kaen Animal Science Department could foster
research on the interaction between nutrition and other environmental factors
on the fertility of the new crossbred genotypes which are currently in an
upgrading phase towards pure Holstein-Friesian - a process that needs to be
carefully monitored to ensure changes in management keep pace with the
improvement in genetic potential and the concomitant reduction in resistance
to environmental stresses. Khon Kaen would be an excellent location to trial
the concept of mobile laboratories (see Section 7.4).
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5.3 Kasetsart University

Dr Yanyong Intraraksa

Kasetsart has a functional laboratory but, despite assistance from
Chulalongkorn University, it has been plagued by staffing problems which
have reduced its operational level.

Although the technology is there, what KS University appears to lack, in
contrast to all the other centres, are the fanning communities with which to
form links. At an informal level, KSU have cooperated with DLD at various
research stations (Lumpyakiang, Surin) with beef cattle and buffalo, but there
was no evidence that this unit had any village network in which to operate.

There is a RTG policy to increase the number of veterinary students by
expanding the facilities (doubling the capacity at Chulalongkorn, Kasetsart and
Khon Kaen) and it is important that KSU receive further support to strengthen
its commitment to endocrine measurements directly related to improving
reproductive efficiency.

Dr Yanyong plans to operate the KSU laboratory with a KSU Research
Development Grant to service the developing Thai dairy industry in the
Bangkok area, by assisting small farmer cooperative ventures as well as larger
farms operated by the private sector that are using high grade Holstein-
Friesians. This assistance will focus on the use of progesterone measurements
to assess reproductive status, early pregnancy diagnosis, embryonic mortality,
and maximise the efficiency of AI.

Recommendation:

Further support is needed to firmly establish the useful application of the
technology to the dairy industry and to consolidate the role of KSU as a
premier teaching and research institution in Thailand. The role of the unit in
dairy producer networks of small or larger scale farmers must be enhanced.

5.4 Chulalongkorn University

Professor Maneewan Kamonpatana

The development of the group at Chulalongkorn over the past decade or so is
one of the real success stories of the IAEA programs. For several years
Chulalongkom was the only Thai University in which the RIA techniques were
developed and used routinely. This project has seen the techniques transferred
to another major university (KSU) and two regional universities Chiang Mai,
Khon Kaen, and a fledgling operation in Hat Yai at Prince of Songkla
University.
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The group at Chulalongkorn, identified some years ago as a "lead" group by
the IAEA, not only developed great proficiency with the technique but, more
importantly, spearheaded its use to identify the reproductive status of cattle and
buffalo in the villages and for the benefit of small fanners. A magnificant
achievement in a relatively short time.

I believe that the current high level of AI usage in the dairy and beef
industries in the villages is due in large pan to the trail blazing efforts of the
Chulalongkom group who demonstrated what was possible and the benefits to
be gained. Thailand must have one of the most comprehensive pictures of the
small farmer livestock industry of any comparable country and the data that
are still being accumulated by the CU (and other universities) will be an
invaluable reference set.

The Chulalongkorn group has the respect of other participating groups and all
spoke highly of the assistance, training and other support they have received
during the course of the project.

Although some concern has been expressed by the IAEA with the
promulgation of the H3 assay method for progesterone rather than the l12i

method for which the IAEA have developed kits, in my opinion this is a non-
issue. (See 7.5).

Recommendation:

That Chulalongkom be maintained as a "lead" group in Thailand by
encouraging and supporting it to be at the very forefront of the development
and application of the latest technology. They have demonstrated a track
record with RIA technology and could be confidently expected to perform
similarly, if, for example, the following technologies were introduced;
monoclonal antibody production, molecular genetics and advanced auto-
immunological techniques to improve livestock breeding and production.
However, this should not be at the expense of their expertise and commitment
to further application of RIA and ELISA technology to improve reproductive
performance where they should continue to play a major support and
consulting role to other capital city and regional based programs.

5.5 HAT-YAI. Prince ofSongkla University, Department of Anatomy,
Faculty of Science.

Dr Suree Chartwaingam

This region and this University were not part of the current UNDP project.
The new project includes this group.
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Improvement in the productivity of small ruminants is a prime target for the
RTG in southern Thailand to cater for the needs of a Muslim community in
the area bordering Malaysia.

Collection of data in the villages and some minor managerial interventions are
being practiced which have largely stemmed from a Bilaterial Assistance
project from Australia. There is consequently a sound basis on which to
strengthen research capability and staff training in areas related to improving
the economic benefit from small ruminants.

Previous work has occurred in the Department of Animal Science, Faculty of
Natural Resources. The Deans of both faculties are keen that the proposed
work should be a cooperative effort with the Department of Anatomy, Faculty
of Science, providing the necessary physiological, biochemical and analytical
inputs.

The Department of Anatomy is headed by Dr (Ms) Suree Chartwaingam, a
Ph.D. from the University of New England, Department of Physiology, and a
Veterinary Science degree from Chulalongkorn. She heads a young and
enthusiastic group of eleven staff who teach anatomy to medical, nursing and
science students. They have a high teaching load. The Dean is keen to
support this group in its quest for equipment and staff training to the Ph.D.
level. Both faculties see the proposal as mutually beneficial. The University
will benefit as well as the small ruminant industry.

Work would be done on the University farm, in nearby villages and by
commerical producers to better define sources of improved reproductive
performance and to stimulate the rate and efficiency of introduction of
improved meat breeds e.g. Anglo-Nubian, by AI.

As part of any project, work on the Government sponsored cooperative project
near Chana would be useful and the resources of Mr Vai Manee (both
intellectual and physical), a very progressive goat and sheep breeder nearby,
might also be employed.

The work plan, equipment, staff training, modus operandi, and management
structure need to be worked out in detail.

Recommendation:

That the inclusion of Dr Suree's Department in the Faculty of Science in the
proposed UNDP follow-up project be vigorously pursued and that its aims,
work plan and relationship to the larger goat project in the Department of
Natural Resources be clearly defined.
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6.0 SOME GENERAL ISSUES:

6.1 Development of the Livestock Sector

The dairy and meat industries (cattle and buffalo prevailing in the north and
small ruminants of increasing importance in the south) are participants in the
giant economic surge that is currently happening in Thailand. As an example
of this, the Nong Pho Dairy Cooperative 70 km west of Bangkok, that was
established in the early 1970's, has undergone an exponential increase in both
membership and milk throughput. In 1971, 439 tonnes of milk were
processed; in 1984, 8445; 1985, 13900; 1987, 24350; and this year, 1990,
42,000 tonnes will be processed. Apart from pasteurised, homogenised whole
milk, a range of flavoured milk and yoghurts are produced in competition with
multi-nationals and joint ventures. This type of exponential increase is true for
all or most of the 30 or so farmer cooperatives throughout Thailand.

Although I did not obtain data for beef production, goat meat or live animal
exports I understand that similar sorts of dramatic increases have occurred,
especially over the last 6-10 years.

Projects such as THA/05/031 have contributed to this increase, both directly
through the development and application of technology, and indirectly through
visiting farms and collecting data, applying technology in the village to cattle
and buffalo, having an identifiable presence at the cooperative processing
plants and generally just being closely identified with the problems of the
farmers and seeking solutions jointly. This project has had a high mutliplier
effect.

6.2 Future of "Small" Farms

Despite the exciting developments and bright future of the small industries the
present trends will undoubtedly be accompanied by restructuring and attendant
social changes. In the vicinity of major cities and towns I believe the trend
will be towards larger farms of perhaps 10-12 animals - the "small farmer"
either expanding or selling up - mixed in with larger enterprises of 50+ -
animals perhaps corporately owned. This trend will be accelerated by the
soaring (and some think unrealistic) land prices and credit and interest rates
being offered for rural investment.

[It is worth mentioning that during the time that I have been in Thailand there
have been two editorials in major newspapers expressing concern at the buying
up of agricultural land by developers for industrial, recreational and residential
developments, particularly on the central plains (the rice bowl of Thailand) but
also in the N and NE regions.]
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Livestock prices are high -1 saw progeny from one purebred Holstein Friesian
bull from USA, the semen of which allegedly cost 10,000 Bht (US$ 400) per
straw!.

Obviously these factors mitigate heavily against the stereo type "poor small
village farmer". However, I raise this issue in relation to the question - for
whom and for what types of production systems will Thai scientists be
working in the next decade and beyond? My proposition is that it is
completely unrealistic to encourage the view that research should be aimed at
the "small village farmers" for altruistic motives. They are an "endangered
species" caught in an evolutionary process that has been hastened by the work
that has already been done in the name of the "small farmer". Future research
should be aimed, I believe, at t'<e commercial operator rather than the semi-
subsistence farmer.

6.3 Importation of Livestock

Both the private and government sectors are very active in importing livestock.
Importations include Brahman, Indu-brazil, Holstein Friesian, F, Friesian x
Sahiwal, AFS, Brown Swiss, Simmental, Droughtmaster, Santa Gertrudis, and
a variety of other derived breeds, Murrah buffalo and Anglo-Nubian goats.
This list is by no means exhaustive.

The availability of this diverse genetic material needs to be rapidly evaluated
if it is to have maximum impact and benefit to the Thai dairy and meat
industries. In the regions at least, RTG policy on genetic improvement was
not clearly identified or widely known.

For example, why are local breeds first crossed to Brahman before crossing to
Holstein-Friesian (H-F)? Some of the best cattle I saw were Koa Lumpoon
crossed directly to Bos taurus exotic breeds and on theoretical grounds they
are most likely to be more productive than the three-way cross.

There appears to be a national target for the dairy industry of a 75% H-F
crossbred regardless of the environment or management system, with some
support for a 100% H-F animal. I saw imported H-F from USA, NZ and
Australia with respiration rates of 120+ per minute, tonguing, salivating
profusely, producing 10-20 I/day with leg/tendon problems appearing after 3rd
or 4th lactations. I saw F, H-F X (B x local) producing 18-28 I/day and 75%
H-F producing 15-20 I/day under various types of management, with fans and
sprinklers used in some situations, but oddly not with the imported 100% H-F.

The point is that there are very few data available on which a good policy can
be based. Such a policy needs to be nationally coordinated so that the
importance of genotype x environmental interactions can be assessed and
suitable breeding and management strategies developed to maximise calving
rate and milk production.



v >*-*w-*K;r T
14

Data collection systems are in place, largely as a result of the current UNDP
project and some data are available. This needs to be utilised in the next
phase.

6.4 Nutritional Limitations

Both the beef and dairy industries are "cut and carry" systems; animals may
have a very little grazing or are held under cover and all feed is brought to
them.

In all locations visited, one of the major problems raised was the chronic
shortage of roughage, i.e. green cut material from pastures or forages. Pasture
land is in short supply and grass pasture does not sit readily with any rice
rotation scheme. In some areas cassava is being used to good advantage and
in others (around Bangkok) there is a blossoming, fodder crop industry
(namely maize) to supply the dairy industry. Such feed is expensive; on an
energy basis probably almost as expensive as the concentrate supplements
which are widely fed to lactating cows and goats.

Treating rice straw using current technology (urea soaking) seems neither
popular nor particularly effective for lactating cows, although such treatments
have a role for working buffalo and for animals that require only maintenance
or near maintenance feeding.

Imported mineral blocks are widely used, purchased from cooperative stores
or from agricultural and veterinary supply shops. These blocks have no
composition information and are promoted as being good for horses and cattle!
With the use of stress susceptible potentially high producing cows now being
widely used, better definition of the requirements for, and the supply of,
minerals is needed.

Ad libitum supply of fresh water is not always evident. Water requirements
and watering regimes need to be clarified for the various breeds and classes
of livestock and environments.

The chronic shortage of green roughage of moderate digestibility needs to be
addressed. Economic factors (e.g. relative prices of rice and other cash crops)
and the price of land will affect and largely drive any changes that have to
occur. However, the various farm systems and cropping systems research units
could be involved in attempts to solve this problem.



15

7.0 SPECIFIC ISSUES:

7.1 Cooperation and Coordination

The animal science component of the UNDP program has been extremely
successful. The RIA technology has been established at three other major
centres in Thailand emanating from Chulalongkorn. Furthermore, the
techniques have been applied to problems confronting the small farmer with
varying levels of success.

It is important that having established the laboratories and the techniques under
the general guidance and oversight of Professor Kamonpatana's group at
Chulalongkom, under any new project, each location now be given the
opportunity to establish its own identity and reputation. To do this a greater
degree of autonomy, particularly with respect to the budget for each centre, is
desirable. All centres are aware of the benefits accruing from close
coordination of the technical aspects of the research planning but, having
established and agreed the collective and individual aims, the allocation of
finance to achieve these for each centre needs to be clearly established and
communicated to the project leaders at each location.

This applies particularly to the operating component of the RTG budget
allocation and I understand that mechanisms for the allocation and distribution
of RTG funds are currently being established.

Once a year the project leaders from the different institutions should meet to
finalise the next year's work plan and milestones, establish priorities and the
resources required. The results of these deliberations should then be
transmitted to the relevant RTG and UNDP authorities for approval and action.

The Chair of the group may rotate between the institutions; the main function
of the chairperson is to convene the meeting and communicate the outcome to
both the relevant authorities the participating groups.

7.2 The DLD and the Universities

There are inevitable problems and difficulties in achieving the optimum level
of cooperation and joint activity between a national body like the DLD and
other institutions that have a primary regional role and sphere of influence.
The lack of identifiable vigorous, genuine and productive cooperation between
the DLD and the universities involved in the present project are certainly not
unique to Thailand. Furthermore, in the long run, cooperation and goodwill,
even though voiced at the very highest level of the institutions concerned, only
works of the individuals involved at the field and day-to-day level are
convinced that there is something to be gained for their mutual benefit by such
a collaborative activity.
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Nevertheless there are mechanisms that could facilitate the type of cooperation
that is necessary. This occurs at three levels. One, the university rector and
the regional or national directors of the DLD agree on a policy of cooperation;
two, the department head and divisional heads of DLD meet twice per year to
identify areas of mutual interest that will benefit from a combined approach;
and three, staff from the two institutions are assigned to develop a proposal for
discussion and ratification by the department or divisional hf ads who agree on
the appropriate resource allocation by their respective institutions.

I believe that more national benefit could be obtained from the present project
if greater interest in the methods and results of the project can be generated in
the DLD.

7.3 Further Strengthening of the Universities

The provincial universities, Chiang Mai and Khon Kaen, will best be
strengthened by building on the achievements of this phase of the UNDP -
project. In the case of Chaing Mai this will depend to a large extent on the
training schedule of Ms Tusanee and in the meantime encouraging Mr Patai
to develop his interest in auto immunisation in conjunction with
Chulalongkom. He may obtain additional information on steroid immunisation
procedures being studied by Chulalongkom, and it is desirable that if he
pursues his investigations into somatostatin and anti-idiotypes that this be done
in association with conjugation chemists and immunologists, and on lactating
rather than growing animals. In this way he could contribute to the question
of whether somatotrophin has a role in the dairy industry in Thailand and, if
utilised, what are the possible penalties in terms of prolonged intercalving
intervals and increased nutritional requirements.

In the case of Khon Kaen I believe the strong systems approach should be
utilised as a testing group for a multi-purpose mobile laboratory in which
diagnosis of reproductive problems and their solutions is a part of the role (see
7.4).

Kasetsart's and Thai interests would best be served by the RIA laboratory
becoming more closely associated with other groups at KSU that are in regular
and/or contracted contact with farmer groups, large commercial farms or
cooperatives. Having established the laboratory it now needs to get into
harness with an AI or breed improvement group to give it a raison d'etre.

Chulalongkorn University has had a pivotal and essential role in the
development and application of RIA techniques in Thailand. It was developed
by the IAEA as a "lead" university in this field of technology about a decade
ago and that initial investment has paid off handsomely. With the successful
transfer of this technology the UNDP/IAEA could use this role model for the
introduction and application of more new technologies into their education and
agriculture.
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By vesting the responsibility for the development and application of new
technology with Chulalongkorn, the UNDP/IAEA would be using an institution
with a proven track record and acknowledging the contribution of Professor
Maneewan Kamonpatana, who commands great respect amongst her peers.
She has a major influence on Government policy and attitudes to livestock
production. Some suggestions appropriate to the mandate of the IAEA include
the production of monoclonal antibodies and the development of a molecular
genetics group as part of Professor Maneewan's unit, and possibly in
collaboration with other departments within the University or other institutions
such as the DLD. Time did not permit any investigation of these suggestions
but I believe that the group at Chulalongkorn presents an ideal opportunity to
introduce technologies that will become increasingly important to Thailand in
the next decade.

7.4 Mobile Laboratories

The proposal for a UNDP follow-up project includes the concept of mobile
laboratories. There is no doubt that one of the major problems confronting the
extension opportunities in Thailand is the lack of meaningful contact between
those with the technology to transfer to the farmers and the farmers.

The present project has clearly demonstrated that if contact can be made (in
this case largely through the collection of blood and milk samples for
progesterone analyses), the farmers are willing and quick to learn and actively
seek out new information and procedures. Mobile laboratories could generate
this contact.

The feasibility of mobile laboratories to achieve on a formal basis what this
project has achieved as a spin-off from its main activity, should be tested.

However, there are some principles that I think need to be included in the
establishment, running and future of mobile laboratories.

• They should not be just "talk and display" travelling circuses; they
must "do" something e.g. take a blood, milk or faecal sample, take a
measurement, e.g. weight or girth, a rectal temperature, administer a
vaccine or treatment - farmers are not interested only in talking and
being surveyed or looking at literature.

• They should incorporate videos relating to husbandry and management
and simple hand-outs.

• They should collect data on reproductive performance, milk yield,
feeding regimes and promote record keeping by the farmers.
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• They should give advice on breeding, feeding and parasite and disease
control.

• They must include representatives of the DLD, farmers and the dairy
cooperative processing plant on the management (advisory committee)
of the mobile laboratory.

• After the first 1-2 years of operation either the farmers pay a nominal
fee for the service or the dairy cooperative start to share the cost, with
the ultimate plan that the cooperatives own, run and control the mobile
laboratories using the universities and DLD in consultative roles.

On the basis of what I have seen during my assignment I suggest that two
mobiles be established in the first instance, one at Khon Kaen and one at Nong
Pho or in the Bangkok area. Consultation with all the parties likely to be
concerned is critical before any move to establish mobile laboratories is made.

After 3-4 years of operation (they may service farmers other than the dairy
farmers, although the infrastructure of the dairy farmers if most conducive to
success) the strengths and weaknesses of this feasibility study need to be
assessed.

Note: There is no need for mobile laboratories to perform analytical work in
the mobile; rather the regional laboratories already established should be used,
at least for the progesterone assays.

~l

7.5 Methodologies

In my view the selection of the assay used for the measurement of
progesterone (H3 vs II25) is a non-issue. Scientists should use the assay which
in their hands and with their resources gives them the most confidence in an
accurate and reliable result. There are usually good reasons for why one assay
is used in preference to another. This may be as simple as the presence of an
automatic counter for one and a manual counter for the other, or less
confidence with the safety issues associated with gamma vs beta emitters. In
remote areas some are wary of the loss of activity in I12S kits associated with
delivery snags or equipment failure. Economic considerations, whilst
important, are not always, or even usually, a determining factor in the choice.
Sometimes ingredients and chemicals can be available from indirect sources,
e.g. loaned, exchanged, borrowed.

The point I make is that the result and how it is utilised should be the prime
concern; why be concerned about methodology per se or become involved in
judgements about which is "best". The truth in such matters is elusive and
unimportant.
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7.6 Immunisation Procedures to Improve Productivity

There is no doubt that, based on research in Australia and elsewhere,
immunisation procedures aimed at neutralising naturally occurring steroids
have the potential to modify reproductive and possibly growth processes. Such
vaccines are already commercially available e.g. Fecundin. Vaxstrate is also
now available although that vaccine is not steroid targeted but neutralises
GnRH.

Active and passive immunisation against ACTH in sheep and rats has
stimulated growth in rats but has had variable effects in sheep.

Prepubertal immunisation against testosterone and androstenedione in bulls and
heifers has dramatic effects on the age of puberty and testicular and ovarian
development. The procedure has been most effective in genotypes with the
lowest production potential and highest resistance to environmental stresses,
i.e. the type found in most less developed countries.

Professor Kamonpatana is the leader in this approach in Thailand, particularly
in buffalo. She has expanded her research to include immunisation against a
variety of steroids. Although details of this work are commercial-in-
confidence, it is claimed that immunisation against one particular steroid
increased weight gain, increased carcase yield and reduced fat content in cattle
and buffalo.

If these results are substantiated they are of enormous importance to the
livestock industries, not only in Thailand but world-wide. Most of Professor
Kamonpatana's work has been in the villages and judging from the response
of buffalo owners that I saw in the village Thum Klang near Khon Kaen they
think it is beneficial.

As a scientist I would like to see hard, well analysed data as to the potential
benefit of the procedure before launching a widespread village program.
However, Professor Kamonpatana is sufficiently confident with the product and
its effectiveness to undertake relatively widespread trials.

In my opinion the principles of this technology are sufficiently promising from
this type of research to be promoted in one or two institutions in Thailand
because the potential benefits are large. In an industry where farmers pay
$1000 Bht per dose for Indu-Brazil semen and 10,000 Bht per dose for pure
H-F semen, a vaccine that might increase growth or milk production by 5 or
10% should be affordable and economic.
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Diseases

Although not within my terms of reference the National Animal Production
and Health Institute (NAPHI) was included in my itinerary and I raised the
issue of major diseases and animal health in my visits to the various centres
and their associated village cooperators. Japanese aid has assisted the disease
diagnosis and research arms of DLD, providing very grand facilities, excellent
equipment and training opportunities. They are well equipped for disease
diagnosis and research.

Khon Kaen monitored disease in their cooperator farms and considered that
there was no intercurrent diseases that may have biased their results or
significantly reduced production. Advice was provided by the Khon Kaen
regional diagnostic laboratory.

Disease monitoring and advice should be part of the function of any mobile
laboratories that might be established.

Thailand seems to be well served by surveys of disease incidence in the
various regions, certainly in the cattle, buffalo and goat industries.

T

8.0 CONCLUSIONS:

The animal science component THA-05/031 (THA 85/003) - 054 is
highly successful. RIA technology has been transferred from
Chulalongkom university to three other major universities and applied
to village livestock production systems for varying periods of time and
varying levels of intensity.

Cattle productivity is improving rapidly, particularly the dairy industry,
and the project has contributed to the components of that improvement.
Although nubmers are declining the productivity of village buffalo has
increased.

Progress by both Chulalongkorn and Khon Kaen groups has been
outstanding, with both groups having established good links with rural
communities on a continuing basis, with sound and extensive data
collection, particularly on reproductive efficiency of the small farmers'
cattle and buffalo.

Laboratories at Chiang Mai and Kasetsart are functional and
operational, and although Chiang Mai has collected some excellent data
in the villages, this has not been on any continuing basis. Kasetsart is
beginning to form links with villages, cooperatives, larger commercial
producers and AI centres in order to more fully exploit the utility of
the progesterone assay. Staffing of these groups has been problematic.
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Prince of Songlda University at Hat Yai is ready to develop and
usefully employ RIA techr iques for progesterone assay as part of large
scale multi-disciplinary research on small ruminants, which is a top
priority of the RTG in the southern region.

Benefits of the project are far greater than just the transfer and
application of the RIA technique and identifying methods of improving
reproductive efficiency in cattle and buffalo, important though this is.
Of equal importance is the fact that the project has encouraged and
facilitated meaningful dialogue and interaction between senior
university staff and the livestock producers (small and large). This has
resulted in valuable data sets being collected from and >vith the villages
and strengthened the appreciation of Thai scientists of the real
problems of their livestock production system and producers. This is
reflected in their attitudes to research and teaching.

Thailand's economy and standard of living is increasing at the most
rapid rate of the ASEAN region. Livestock production is an important
part of this process and there is plenty of evidence to give confidence
in its future prospects. However, changes in attitudes, skills and scales
of operation are important side effects of this rapidly evolving industry
and future research must try to anticipate the likely "new face" of the
Thai livestock producer.

The new RTG/UNDP/IAEA initiatives for a follow-up project in animal
science should seek to capitalise on the sound base that now exists and
consider:

(i) provision of 2 mobile laboratories along the lines indicated in
7.4;

(ii) facilitating links between Kasetsart University group and
industry cooperators;

(iii) ensuring that the Chiang Mai group maintains a strong interest
in reproductive research on the University Farm and with
cooperating farmers whilst Ms Tusanee is receiving training;

(iv) introducing new and advanced technology at the Chulalongkom
group, e.g. monoclonal antibody production, molecular genetics,
using the RIA technology development and transfer as a model.
In another decade or less this new technology may be
transferred to other universities;

(iv) including Prince of Songlda in the project to add to the existing
strong producer research oriented goat and sheep projects.
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The large data sets that have been collected in the villages, particularly
by Chulalongkom and Khon Kaen, potentially provides the basis for
future research as well as the answers to problems relating to genotypes
and environments. It needs to be reviewed now and if necessary
modified or expanded to include data generated in the next phase.

The RTGAJNDP/IAEA alliance can feel justly proud of the stimulus
this project has provided and will continue to provide to the Thai
livestock industry. In my opinion the RTG has at its disposal one of
the best understandings of what is happening to livestock production
in its villages and possible avenues of improvement Furthermore, it
has a core of dedicated, informed and sympathetic group of animal
scientists and veterinarians with the knowledge and technological skills
to participate in and guide the rapid changes that are occurring in the
villages.

OMM^
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9.0 RECOMMENDATIONS:

RECOMMENDATIONS - INSTITUTIONS IN THAILAND

• Kasetsart University

Dr Yanyong should be assisted to form strong links with villages,
cooperatives or large commercial milk producers where the newly
acquired techniques can be applied to improve the breeding efficiency
of the herds. Technical staff for his laboratory are required if his
laboratory is to have a strong research, teaching and service role within
the Universities program. (He could perhaps avail himself of the
Kasetsart links with nong Pho Dairy Cooperative in association with
Chulalongkorn as a first step).

• Chiang Mai University

Ms Tusanee should be found a suitable overseas location to pursue a
higher degree in reproductive physiology and endocrinology and
encouraged to write up the results of her village studies to date.

Mr Patai should be given the opportunity for collaboration with protein
chemists and immunologists to pursue his interest in growth hormone
with emphasis on the manipulation of growth hormone and die effects
on milk production and reproduction in Thai production systems.

Continuing links between the University group and the farmers is
important when Ms Tusanee returns so that the reproductive work has
a well-defined practical focus.

• Khon Kaen University

The strong farm systems research influence in this group of enthusiastic
staff make this a strong candidate site for trialing the mobile laboratory
concept. The group will be strengthened by the return of the Ph.D.
student from New Zealand in the near future and would be further
strengthened by training for the younger staff members in applied
reproductive physiology as AI, oestrus synchronisation and ovarian
manipulation.

Some equipment would be required, e.g. microscopes, freezers,
micromanipulators, to enable this necessary expansion, but with these
inputs the group would be well balanced for field and laboratory
techniques and could continue its leadership in that region to improve
the reproductive efficiency in the booming dairy industry.
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When the Ph.D. student returns collaborative studies with Dr Metha
Warrapat in the nutrition group using lactating cows would be
desirable.

Chulalongkorn University

Chulalongkorn should be maintained as the "lead" university in
Thailand for the introduction of new techniques into animal science
research. They have an excellent reputation amongst their peers and
a network of contacts, both scientific and industrial, that is second to
none.

Serious consideration as to what technology to establish as part of the
Chulalongkom groups research effort needs careful consideration. With
the strong background in reproductive improvement a case could be
made to harness that expertise towards the genetic improvement of the
breeding stock and hence the national dairy and beef herds, using the
latest techniques in molecular biology to develop expertise in molecular
genetics. Greater advancement in genetic improvement may be
possible in countries like Thailand through the use of molecular
genetics to identify particular genes or gene clusters associated with
adaptive or productive traits than by traditional quantitative methods.
The group seems keen to develop the technology to produce
monoclonal antibodies. A good case can be made for Thailand to
become self-reliant in this technology also.

Provided it can be demonstrated that the technology to be introduced
is likely to have long term benefits to the Thai livestock industries, the
research should be supported because of the likelihood that it will be
successfully transferred by the Chulalongkorn group to where it is
needed.

Chulalongkom should be closely involved initially with any mobile
laboratory that is established in die Bangkok regions.

Prince ofSongkla University

This university should have a group well trained in RIA techniques
which should be aimed initially at supporting the blossoming goat
industry by improving the reproductive performance of native and
crossbred goats. The Deans of the participating faculties agree on this
and the need is for equipment, training and moral support for an initial
period of 3 or 4 years.
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RECOMMENDATIONS - ROYAL THAI GOVERNMENT

It is desirable thaf mechanisms be defined and established to enhance
the transfer of technology from the universities to the DLD and to
encourage collaborative research, with both operating as equal partners.

The status of the regional/provincial universities would be enhanced by
accelerating their autonomy for the awarding of post-graduate degrees,
encouraging study leave for academic; staff to enhance their
qualifications, and accelerating the promotion of appropriate staff to
senior academic levels.

The development and administration of multi-institutional projects is
not easy and the RTG is to be applauded for its efforts in harnessing
the resources of the various bodies. Ways should be investigated
whereby each institution can readily identify its share of the allocation
for specified joint activities and be responsible for its management.

The support for the activities initiated by this project should be
continued and expanded to facilitate the carrying out of relevant,
problem oriented research by the universities and DLD. Other, similar
task forces could be formed to investigate other problems independent
of UNDP participation.
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10.00 ITINERARY AND CONTACTS

Wednesday, 5 September, 1990.

Briefing at Central Unit Mrs Patoon
Project documentation
Revised work plans
Review original and modified activities in animal science
Itinerary
Airline tickets, schedules and contacts.

Thursday, 6th September. 1990.

a.m. Kasetsart University
Department of Physiology
Reproductive physiology
Dr Yanyong Intraraksa (reproductive physiology)
Dr Sootaranee Tongyai (mineral nutrition)
Efficiency of AI for beef and dairy cattle.
Effect of management, particularly alleviation of heat stress on

effectiveness of AI.

p.m. NAHPIDLD
Department of Parasitology
Dr Vichitr Sukhapesna (fascioliasis, GI helminths)
Mr Nopporn Sarataphan (theileriosis)
Dr Yusuke Tada, JICA.
Fascioliasis, theileriosis, importance of parasites, functions of NAHPI,
JICA cooperation

Friday, 7th September. 1990.

a.tn./ Professor Maneewan Kamonpatana, Rangsun, Chunpen
p.m. Chulalongkorn University

Department of Biochemistry
Professor Maneewan Kamonpatana, Pangsun Chunpen.

Saturday, 8th September. 1990.

a.m./ Chun Bun. Navy Farms
p.m. Mr Malin-Sunpetch Sophon's work

Mr Sarun Suwanna - cattle breeder
Steroid immunisation, embryo-transfer
Small farm cooperation.

._ w » _
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Sunday, 9th September, 1990.

Free

Monday, 10th September, 1990.

Khon Kaen University
Department of Animal Science

Dr Suchint Simaraks (Reproduction, FSR)
Dr Pongchan Na Lampang (Animal breeding and animal behaviour)
Mr Thevin Vongpralub (Reproductive Physiology)
Mr Adisr Dtang Paibool (Reproductive Physiology)
Dr Narong Nutainuwatr (Animal Nutrition)
Ms Ratchanee Lhonowkhro (Agricultural Economics)
Dr Niphon Chanrapho (Department Head)

a.m. Briefing on project progress.
Inspection of labs and equipment.
Structure of group.

p.m. Ban Khwao village
Dairy Colony (with Thevin).

Tuesday. 11th September, 1990.

a.m. Visited 3 farms near Khon Kaen.
Dairy farms/one an older colony in a resettlement area, two relatively

new ones in establishment phase, latter two still in debt.

p.m. Visited KKU farms, beef, dairy, poultry, pig units and model small
farms for farmer instruction.

Wednesday, 12th September. 1990.

a.m. Thum Klang village.
Udon Thani province.
Chulalongkom University site.
Vaccination, data collection from this village on buffalo.

p.m. Village Industry Project
Sponsored by Thai Royal Family
Dr Sornthep Tumwasorn, Bank Agric. & Agric. Coop. (BAAC)
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Thursday, 13th September. 1990.

a.m. Final discussion with reproduction and nutrition groups (Dr Mehta
Wanapat) at Khon Kaen University.

p.m. Review notes and start report.

Friday, 14th September. 1990.

a.m. Fly to Chiang Mai.

p.m. Meet with Mr Patai Pongpiachan.
Current work of the group and the Department.
Ms Tusanee Apichartsarangoon (absent)
Dr Suwat Ratana Roonachart.

Saturday, 15th September, 1990.

a.m. Visited Mae Hia - Chiang Mai University Farm and Training Centre.

p.m. Inspected Koa Lumpoon purebred herd, dairy unit and crossbred dairy
herd, nutritional experiments, pastures and management systems.
Visited Son Kuem Phang area. Four small dairy farmers using various
degrees of crossbreeding 4-IS cow herds. Ban Chae Chang village.

Sunday. 16th September. 1990.

Village Industries Centre near Son Kuem Phang.
Report writing.

Monday. 17th September. 1990.

a.m. University of Chiang Mai.
Department of Animal Science.
Seminar on "New approaches to improvement of reproductive

efficiency in cattle".
Discussions with nutrition, genetics/breeding and reproduction groups.

p.m. Travel to Hat Yai.

Tuesday, 18th September, 1990.



f T
29

a.m. Department of Anatomy
Faculty of Science
Dr Suree Chartwaingan, Mrs Tawepora Pralomkarn and other
department staff.
Dr Methi Sunbhanich, Dean, Faculty of Science

p.m. Dr Prasert Chitapong, Dean, Faculty of Natural Resources
Discussion of proposed projects on goat reproduction, inter-faculty
cooperation, laboratory, space, library resources etc.

Wednesday. 19th September. 1990.

a.m./ Visit to commercial goat and sheep farm of Mr Vai Manee, at Chana,
p.m. Songkla (other interests include, rubber, pineapples, cashew

nuts^ighting rams, dove breeding - a "self-made man"), visited
Government sponsored cooperative, goat farm near Chana (50 fanners
involved); discuss possibilities for University participation in these two
extreme management systems.

Thursday, 20th September, 1990.

a.m. Visited University goat farm; discussions with Dr Parnich Tinnimit,
Associate Dean, faculty of Natural Resources, and Dr Somkiat
Saikhanoo, Department of Animal Science, the status of current goat
project (Thai-Australian) and inspected research investigations on
puberty and semen quality in native and crossbred goats. Discussed the
forthcoming International Seminar on Goat Production n the Asian
Humid Tropics, 28-30 May, 1991, to be held at Hat Yai.

p.m. Travelled to Bangkok.

Friday. 21st September. 1990.

Chulalongkorn University.
Discussion of project and broader issues with Prof. Maneewan.
Commenced Report.

Saturday. 22nd September. 1990,

With Professor Maneewan, Mrs Patoon, Mr Sunpetch, visited Nong Pho dairy
cooperative, a small (8 cows) and a large (60 + cows) dairy farm, and the
UDOM Dairy Farm of Mr Udom Vangtak, an importer of cattle, semen and
embryos and an adviser to Nong Pho cooperative.
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Sunday. 23rd September, 1990.

Report writing.

Monday. 24th September. 1990.

Final discussions on report with Mrs Patoon.
Addressed meeting of Chulalongkom reproductive group.
Finalised report content
Visited Buffalo and Beef Production Development Institute (BRDC), Kasetsart

University.
Prof. C. Chantalakana
Mrs Pakapun Bunyavejchewin

Depart for Brisbane 21.15 hr.
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SUBJECT.

Comment, s on Final Report by Mr. 0. Pert-ra, Project Technical Officer

The objectives of this mission were to review the activities in the
animal science components of the UNDP/IAEA project, and to identify new areas
which merit support in a follow-up project. During the three weeks of his
mission Dr. Vercoe has met most of the scientists involved, inspected the
laboratories at all four participating Universities, and visited several
state and private livestock farms.

The initial part of the report contains a review of the role of the
livestock sector in Thailand, and outlines some recent developments towards a
market-oriented enterprise. In the overall assessment of the project
activities in animal science Dr. Vercoe highly commends the initiative and
resourcefulness of the chief counterpart, Prof. Maneewan Kamonpatana, and
concludes that the project has achieved its objectives of transferring the
RIA technology to regional Universities, and in promoting greater interaction
with the farming community to solve the important problems causing poor
reproductive efficiency in large ruminants.

The expert also states that the UNDP/IAEA project has been highly
successsful in its animal science components, and that the inputs over the
past several years have paid major dividends to Thailand.

While agreeing with many of his conclusions and sentiments, I wish
to emphasise that it would be naive to assume that the UNDP/IAEA project had
been instrumental, or even a major factor, in the recent developments of the
Thai livestock industry. Clearly, the project activities have served to
expand the expertise with regard to hormone assay and its applications for
studies on reproduction from Chulalongkorn to three other Universities (Khon
Kaen, Chiang Mai and Kasetsart), and has brought the researchers closer to
the farmers in several village regions. However, the contributions of other
programmes, such as those of the Department of Livestock Development of the
Royal Thai Government, should be acknowledged as being at least as (if not
more:) important in bringing about the recent developments.

I wish to make the following comments with regard to specific
statements:

P 12? 6.2: Future of small farms - I do not agree with the statement that
future research should be aimed at the commercial operator,
because the small farmer appears to be an "endangered species".
In fact this enhances the need for research aimed at making the
life of the small farmer more tolerable. The commercial sector
does not need the help of International Agencies to look after
itself - a point clearly exemplified in Dr. Vercoe's report by the
inputs being made by private AI and feed manufacturing companies.
Nevertheless, the University at Khon Kaen needs support to assist
farmers involved in the dairy development programmes in N.E.
Thailand, and to provide, through graduating students, skilled
technical know-how. The same comments apply to the emerging
goat/sheep industries in the south of the country. The
Universities must respond to the challenge of assisting these
sectors. This can only be done through a strong research base,
working closely with the local farmers and at the same time
utilising the resources available from other sources such as
the DLD.



P 15. 7.1: I fully agree vith the comment that "having established the
laboratories ... , each location should now be given the
opportunity to establish its own identity and reputation". Any
new project should bear this in mind.

P 17. 7.3: I do not agree entirely with the suggestion that IAEA should
support the establishment of a molecular genetics group at
Chulalongkorn. This University has the resources to undertake
this with other funding sources. I would recommend that future
IAEA support be preferentially channelled to the less developed
Universities, in accordance with the above recommendation, to
enable them to consolidate the activities initiated under the
current project. Subject to availability of funds, the work at
Chulalongkorn could then be expanded.

P 19. 7.6: Regarding immunisation against steroids to reduce calving
intervals in cattle and buffaloes, the statement "I would like to
see hard, well analysed data as to the potential benefit of the
procedure before launching a widespread village program" reflects
the concerns of previous experts as well (Frisch, Mackinnon).
Further support to this activity should be based on scientifically
valid results. In any case, I am somewhat skeptical that this
approach to livestock management will best serve the needs of the
industry in Thailand.

P 26: Recommendations to IAEA : I agree with the recommendations,
subject to the above reservations. In particular, items 1, 2, 3
and 7 are fully acceptable, and should be considered in any
continuation or new project. Items 4, 5 and 6 should be discussed
in detail with counterparts during a planning mission by IAEA

Technical Officers before a decision is taken. In particular, the
idea of mobile laboratories will require careful consideration.
Such an approach will need to have disease control as a
significant component and will therefore require active
collaboration of the DLD.

The report is exceptionally well prepared and thorough, and
Dr. Vercoe should be congratulated for his efforts. All the objectives of
the mission have been accomplished. The report may be submitted in full, in
its present form, to the Government and the counterparts.


