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EXECUTIVE SUMMARY 

The stated objective of the 1982-1986 Five-Year Plan of the Royal Thai 
Government is lito reduce absolute poverty and accelerate rural development 
in backward areas." Farmers in the rainfed areas of the ~lortheast (about 9~ 

percent of arable land in that region) comprise approximately one-half of 
the 14 million Thais considered to live in absolute poverty. These farmers, 
as well as their relatively more well-to-do neighbors, largely depend on 
1i vestock as a sourc e of food, cash income, sa vi ngs (a "1; vi ng bank ") motive 
pO\'1er (traction and transportation), as \'Iell as fuel, fertilizer, fiber, 
and wide variety of by-products, making livestock an integral part of 
farming operations. In essence it forms a major part of every farmer's 
economic base. Because livestock are so important in all Northeast farm. . 
families lives, programs to reduce absolute poverty or, alternatively, to 
improve their \'1ell-bei ng, requ i ~s consi derati on of ali vestock program. 

Government has a mandate to service small farmers both by providing 
services and developing opportunities for this and associated private sector 
initiative. But, there is growing recognition that government sponsored 
programs need to be reexamined, ~oriented and refocused in the area of 
livestock development to effectively reach the sQa11 farmer client. As a 
consequence, the livestock project in the Rainfed Agricultural 
Intensification (RAI) program has as its basic purpose providing support to 
the Department of Livestock Develop~ent (DOLO), the agency which ~611 

provide the leadership, services and educational assistance in the area of 
livestock production to traditional of small farm families in the 
Northeast. 

Thailand has already made investMents in public sector infrastructure 
for livestock development. Because of this, the strategy.cf the livestock 

" 

project is to build on, and improve previous projects and improve current 
infrastructure. Recognizing that livestock production is an integrated 

operation comprising management, breeding, nutrition, and animal health, 
sub-projects have been developed in these four areas. Overall, there are 14 
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activities. milny of ~'1hich are interrelated into programs. The main thrusts 
of these programs are: (l) village 1~ve1 on-farm research and extension; 
(2) improvement of livestock station ~ctivities; (3) development of farmer 
and subject matter specia1i l ;t (Sf1S) training; and (4) animal health 
improvement. 

There are two DOLO institutional focal points in the Northeast: The Tha 
Phra livestock headquarters and associated parts of what has been known as 
the Northeast Li vestock Development Project (NElDP 1. and the Tha Phra 
Diagnostic Laboratcry and sub-regional clinics. The diagnostic laboratory 

and veterinary clinics will be strengthened to enah1e them to target their 
efforts at disease i denti fication. Animal heal th trai ni ng of SHS and 
farmers will be coordinated hv the reaional livestock headquaters at Tha 
Phra. 

The Tha Phra regional headquarters will be administered by Thai and an 
ftmerican co-manager. They will direct activiti~s of the 16 Livestock 
Development Unit (lOU) and 80 livestock Development Center (lOC) personnel. 
At the village level. Lnc personnel will work more closely with Y.aset Tambon 
agents (extension agents from the Department of Extension). The 
headquarters will also help initiate and coordinate. with universities and 
other groups, village level studies aimed at improving integrated livestock 
production. They will also emphasize improvement of livestock station 
effectiveness and development of ne\', cor:nnunicati on aids for extensi on use. 

The breed improvement strategy is to (l) improve the effectiveness of 
artificial insemination service to villagers and (2) expand and improve 
sources of high quality cattle and buffalo. The nutrition improvement 

strategy is to: increase forage production, (2) improve utilization of 
agricultural by-products and Hastes and, (3) increase the efficiency of feed 
utilization through mineral supplementation. The animal ~ea1th strategy is 
aimed at determining priorities for disease control, improving the 
diagnostic infrastructure and carrying out animal health training programs. 

The 14 activities and their proposed funding levels are: 

ix 



Institutional Support
 

1.	 Improvement of the Extension and Technology Role 
of the Original Northeast Livestock nevelopment
Project 

2.	 Support for the National Buffalo Research and 
Development Center 

Breedi ng 

1.	 Expansion of Improved Crosshred Bovine Breeding
Stock via performance testing 

~.	 Performance Testing and Management Training for 
Cattle in Villages 

3.	 Improving th~ Cro~sbreeding of Buffalo and
 
Cattle .through Artificial Insemination
 

4.	 Expansion of Native Thai Breeding Stock
 
vi a Performance Testi ng.
 

Nutrition 

1.	 Improving Village Level Forage Production 

2.	 Mineral Studies on Bovine Animals 

3.	 Studies on Growing/Finishing Bovine animals on grass 

4.	 Finishing Bovine Animals on Rations Containing 
Agricultural By-products and Local Feeds 

5.	 Improving Agricultural By-products and Wastes for 
Use in Bovine Feeding 

Health 

1.	 Improvement of Animal Disease Monitoring and 
Development of a Permanent Oisease Surveillance 
System 

2.	 Strengthening Field Clinics for their Role in 
Di sea se Co ntro1 

.3. Improvement of IJovine Reproduction 

$1,545,000 

$450,000 

$456,000 

$562,000 

$530,000 

$754,000 

$180,000 

$195,000 

$150,000 

$140,000 . 

$105,000 

$558,000 

$291,500 

$407,000 

Total, 1982 constant dollars $5 , 3?3 , !i00 

x 



The total project cost, including 10 percent for inflation and 5 percent 
for contingencies, is estimatp.o at $q.O million. Of this, 17 percent is for 
the project manager and consultants, 5 percent for vehicles, 40 percent for 
commodity purchase, 14 percent for participant training, and ?4 percent for 
other items including working capital for the breeding projects. 
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IMPROVING THE LIVESTOCK INDUSTRY OF NORTHEAST THAILAND: 

SECTOR ASSESSr~ENT, STRATEGI ES, AND PROJ ECT DESIGN 

PART I. AGRICULTURAL SECTOR OF THAILAND 

Economic Development Trends 

The a9ricu1tura1 sector of Thailand has displayed as much real grOl'/th as 

any country in the world since, in Thailand, agricultural production (in 

terms of gross domestic pronuct (GOP) at constant prices) grew at an annual 

rate of 5 percent during 1960-80 (Table 1.1). As of 1980, a~ricu1ture 

contributed about 26 percent of GOP (co~pared to 40 percent in 1960) and 58 

percent of the value of all exports (Table 1.2). Also more than 70 percent 

of the nation's labor force '-laS consic1ered to be in the agricu1tl/l"a1 

sector. Because population growth rate has continued to decline, real 

agri cul tura1 GOP per capita has grOl'ln at 2.8 percent annually over the past 

20 years. 

Table 1.1. Agricultural growth rate in Thailand, 1960-1980 

with targets for 1982-1986 

Annual GOP growth in constant prices 
5th P1 an ta rget 

Suh-Sector 1960-70 1970-75 1975-80 1982-86 
(X) (X) (%) (% ) 

Crops 4.7 5.2 3.3 4.7 
Livestock 3.5 7.6 5.5 4.2 

Fi sheri es 20.7 4.7 - 3.1 5.4 

Forestry 4.1 2.9 0.3 0.3 

Agri cu1 ture ~.5 5.1 3.5 4.5 

Source: World Bank, June 3, 1982, Vol. I, p. 1 
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Table 1.2. Agriculture's role in GOP and exports 

1960-1980 

GDP (current pr1ces) Exports
 
~lhol e Agr1. Whole
 

Aqri. econnmv share A rio economy
 
11 1i on Baht r~111 i on Baht
 

1960 21. 5 54.0 40 7.n 8.4 91 

1970 38.5 130.1 ?8 10.4 14.8 70 

1975 94.1 298.8 31 29.5 45.0 66 

1980 176.3 673.7 ?n 77.6 133.0 50 

Source: l~or' d Bank, Jun e 3, 1982, Vo 1• II, p. 3. 

The 20 year average gro~·'th rate in agri cul ture is impressi v~, hut masks 

a decline in the rate in later years. In the 1975-80 period, only ~ 3.5 

percent rate \'/aS obtained, primarily because l)f the need to hrin~ :".,rginal 

lands into production since virtually all of the potentially higher 

productive land has now been hrought under c~ltivation. 

The most rapid period of growth in Thailand's agriculture occurred from 

1970-75 at \·,hich time real value of agricultural production increased at a 

phenomenal rate of 10 percent per year. nuring this period there was a 

global cOmr:lodity boom \'Ihich lead to high demand for Thai agricultural 

products~ and prices that were significantly higher than any other period. 

The Royal Thai Government (RTG) Fifth Development Plan~covering 1~a?-8n 

projects an annual agricultural growth rate of 4.5 percent. In contrast, 

the' \'Jhole econor:1Y is targeted to grol'l at 6.6 percent annually. It is 

appa rent that meeti ng agri cu1 tura1 gr()\'/th targets wi 11 requi re consi derab1 e 
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intensification in production methods, especially in some areas such as the 
Northeast \'Ihi ch have 1agged hehi nd the country as a "'hal e. A recent Warl d 
Rank report (June 3, 1982) indicates that it is doubtful \'1hether the RTG 
target of 4.5 percent annual grOl'lth can he achieveri. Rather, th~y project a 
rate of 4.1 percent in the first half of the 1980's, and 4.3 percent in the 
last half of the decade. The Bank notes that in the rainfed area diffusion 
of research results will be one of the major factors in achieving the 
targets. 

A principal factor in Thailanri's rapid agricultural gro",th has been the 
availability of export markets although, as shown in Table 1.2, agricultural 
exports declinen from 91 percent of the economy's exports in 1960, to 5R 
percent in 1980. In reality, this is a healthy change which is part of 
Tha i1and •s Move to\'1a rd i ndu stri al i zat ion. 

Afurther striking trend is the diversification that has taken place in 
agricultural exports. For example, the two traditional export products, 
rice and rubber, accounted for only 46 percent of agricultural exports in 
1979 compared \'1ith 66 percent in 1962 (Tahle 1.3). The crops \·,hich expanned 
most in the 1960's and early 1970's were maize, cassava, and sugar. In the 
early 1970's exports of shrimp and canned pineapple also increased 
dramatically. 

By the late 1970's 'rice exports had increased sharply, recording an 
annual growth rate of about 22 percent largely due to increased production 
on i rri gated 1and duri ng the dry season. But, ",hi 1e ri ce exports were 
increasing, the earlier high gro\'1th crops such as maize and sugarcane began 
to decline. It appears that in the early 1980's cassava exports ~ay decline 

" 
due to reduced demand in the EEC, Thailand's principal market. Currently, 
rice, ruhber and cassava account for over fiO perc Ant of agricultural exports. 
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Table 1.3. Thai1and 1 s agricultural exports 
1962-1969 

Commodity 

Annual rate of growth in 
export voluMe 

196?-70 1970-75 197fl-79 
{% I (% ) (% ) 

1963 
(% ) 

Share of total 
agricultural exports 

1970 1975 1979 
(% ) (% ) (%) 

Rice -5.1 -7.6 ?1 •6 4.0 24 19 26 

Rubber 4.8 4;' 11.3 26 21 " 20 

Maize 12.4 6.5 -2. q 6 18 18 9 

Cassava 12.7 17.? 16.6 5 11 15 16 

Sugar -8. ? 50.1 -?.9 ? 1 18 8 

Tobacco 15.1 7.4 20.3 2 ? ? 

Mungbeans n.a. 6.7 23.6 2 1 2 

Shrimp 19.9 6.8 2 3 4 

Canned 
Pi ne-app1 es 48.7 ~4.0 1 2 

OthC!r n.a. n.a. n.a. 21 19 12 11 

Source: World Bank, June 3, 1902, Vol. II, p. 6 

Employment data are difficult to compare due to differences in 
definitions and seasonal coverage. Nevertheless, available data indicate 
that ''Ihi1e agricultural employment gre\'l at an annual rate of 1.7 percent 
from 1960 to 1970, and 1.9 percent from 1970 to 1977/7R, non-agricultural 
employment grew much faster, 3.9 and 6.5 percent respectively, for these two 
periods (Tah1e 1.4). It also appears that the expansion.of agriculture to

" 

new lands probably provided the greatest new source of agricultural 
employment in the 1960 l s ann through the early 1970's since total fanm land 
douhled from about 9.9 million hectares in 1959/60, to 1R.4 million hectares 
in 1977178. The average increase of about 4QO,00() hectares annually dllri n9 
this early period probably absorbed about 80,000 new families per year, thus 
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accounting for virtually all of the increased employment. By the 1970's. 
ne\', lands were only opened up at the rate of about 450.000 hectare5 
annually. Furthermore. because the added farming took place in remote areas 
or on marginal lands. it is estimated that only about 60.000 new farm 
families were added per year. 

The data in Table 1.4 refer to the main agricultural season (July 
September) rather than the January - f1arch off-season. and thus ignore 
seasonal "unempl oyment". They al so tend to exagerat~ the importance of 
agriculture as a provider of full time jobs. Uevertheless. it appears that 
agricultural employment was better distributed in the late 1970's than at 
the decade's beginning as one study shows the off-season rate of under
employment to be 44 percent in 1970 compared with ~5 percent in 1977/78 
(World Bank. June 3.1982. Vol. II. pp. 11). This is reasonable. however. 
considering the increase in double cropping of rice and multiple cropping in 
the maize areas. 

Table 1.4. Thailand's agricultural and non-agricultural employment. 
1960 - 1977/1978 

Total employment Averaqe annual growth 
1960 1970 1977 /78 1960-70 1970-78 

(mi 11 ion) (%) (%) 

Agri cul ture 11.3 13.4 15.4 1.7 
Non-Agri cu1 ture 2.4 3.5 5.6 3.9

Total 13.7 16.9 21.0 2.1 

Agri cu1 ture' s
 
Share of Total 79~ 73%
 

Source: World Rank. June 3. 198~. Vol. II. p. 6
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Political and Private Sector Trends 

Private sector initiatives have largely been responsible for the 
spectacular agricultural growth of Thailand. Most successful ventures have 
come about as a result of an outward looking private trading subsector \·thich 
recognized potential export possibilities when they have arisen. For 
example, in the 1960's, the private sector recognized the export 
possibilities for maize and kenaf and promoted their production. In the 
1970's the private sector qUickly s\litched to cassava from kenaf. The world 
sugar boom of 1973-75 was also correctly anticipated. The private sector 
initiatives have been succe~sful because Thailand has a relatively free 

i 
economy. Ironically, an element of success has been due to Government's 
relatively inefficient enforc~ent of numerous existing regulations such as 
those governing expansion of cassava and sugar processing. 

By all measures, the private sector has played the dominant role in 
expansion of export rel ated crops. tJaturally, there has generally been a 
strong interde~endence of the private sector and Govern~ent in providing the 
prerequisite for yield improvements and technology transfer. Unfortunately, 
the comp1 ementari ty has been rather unp1 anned due, 1argely, to mi strust of 
each party with the other. This is especially unfortunate for domestic 
oriented agricultural co~odities, as a delicate balance exists hetween 
supply and demand. Thus, for example, if a Government thrust program is 
especially successful in yield improvement and rapid adoption takes place, 
prices can plu~et thus causing a disaster in the industry. This problem is 
especially \·torthy of note as Thailand is forced to r.'IOve to\'1ard a r.Jore 
intensified agriculture as a result of severely limited opportunities for 
lanrtholding expansion. The net result is that the private sector will 
i ncreasi ngly look to\·tard government for i nfomation dnci e.(perience about 
relevant technologies. This service \Jill be expensive, and it is not likely 
to be provided to any great degree by the private sector. This is 
especi ally true for the rai nfed areas of the Uortheast, a regi on that is 
characteri zed by hi gh \'lea ther ri sk s, 10\'t fertil i ty soil s, and a subsi stence 
agricultural orientation of its farmers. 
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A recent \~or1d Bank report (June 3, 198?, Vol. II, p. 24) gives a 
synopsis of the cri tical initiatives ''Ihich \,';11 be necessary frar.J a 
political vie~~ointt i.e., one involving a coordinated role of government 
and private sector: 

(a)	 The reversal' of policies which hamper the expansion of yield 
improving/intensific~tionactivities. This requires a focus on 
(1) pricing, marketing and regulation policies affecting hoth 
output and inputs; and (2) land tenure and land development 
policies affecting the incentives for land improver.Jent; and 

(b)	 The improvement, in a coordinated manner, of priority support 
servi ces and prograrns \'/hi ch can hri nq about increased 
intensification and yields. This requires a focus on the 
deve1op~ent and implementation of an input package (improved 
seeds, fertilizer, pesticides, improved cropping techniqup.s) 
for food, feed and fiher which r.Jaximize the complementary 
impact of the private and public sectors. 

It appears that radical changes are taking place in the government/ 
private sector roles, with increased emphasis being placed on private sector 
inv(.~vr::lnent. This trend is \'/ide1y expoused by top Government officials but, 
as us~a11y happens, changes are rather slow in coming about due to a we11
entrenched middle level bureaucracy which resists changes in roles and 
responsibilities. Oespite these obstacles Government, in its Fifth 
Development Plan (1982-86), recognized the need for increased stimulation of 
the agricultural sector, especially in the Northeast, and has identified a 
numher of programs to meet the target of 4.5 percent annual output increase 
\-/hi ch is desi gned to pravi de both economi c gro\'/th ami inc teased equity. In 
effect, si nce agri cIJ1 tura1 poverty areas of the Northeast tend to be 
inadequately served hy the private sector, they will require more 
concentrated government assistance in services, inputs, and planning. 
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Potential of the Agricultural S~ctor 

Agricultural Product Demand 

The domestic and export market prospects for Thailand's major 
agricultural products is generally considered good except for sugar and, 
possihly, rice. The prospect for cassava is uncertain due to the effects of 
the worldwide recession; ~nd decreased demand fo~ it as an animal feed in 
the EEC. However, due to Thailanrl's comparative advantage compared with 
ma~ other exporting countries, and its type of products, export market 
outlets should not be a major impediment to sustained agricultural gro\1th. 
Apart from sugar and rice, supply rather than demand is likely to be the 
limiting factor for agricultural crops. 

Agricultural Product Supply 

It appears that future grouth in agricultural commodity output will have 
to come about mainly from increased yields brought about through 
intensification of agricultural activities and shifts between activities and 
commodities, as the era of rapid agricultural growth hased on expansion of 
fa~ holdings is virtually over. The net result is market forces will place 
increasing pressure on fa~ners to use more yield-improving technology which 
implies greater use of purchased inputs such as fertilizer and biocides, as 
well as longer-term investments in mechanized farm implements such as 
tractors. Furthermore, there \~ill be pressure by Government to increase 
yields in an effort to meet low price food and fiber policies for domestic 
consumers, and ever greater exports to provide foreign exchange. 

Agricultural growth will continue to he essential for improvements in 
employment and incomes for the forseeable future. Because of Thailand's 
rapid industrialization and urban growth, agriculture will contribute 
proportionately less to total employment than in the past although 
agricultural production growth rates will be approximately equal to 1970's. 
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This is because of some parts of agriculture being more intensified and thus 
being more capital intensive, \o!hile other segments such as those moving to 
double cropping will require more full time labor. Underemployment of 
adults ,.,ill decline through this process. Also, nO\'/ that education ·:5 
compulsory through the sixth grade, and considerable emphasis is being 
placed by even the poorest farm families on high schonl education if 
possible, there will continue to be a dramatic decline in the 
underemployment of children. Despite these beneficial factors, it is 
unlikely the non-agricultural sector will be able to absorb all agricultural 
s(~ctor related surplus 1ahor. This surplus 1ahor, plus the lack of new land 
for agricultural expansion means increased pressure to fragment existing 
land holdings. 

The 19aO's '-lill ,'/itness a greater burden on Thai'land's agriculture than 
in memorable history as income expectations continue to grow rapidly, land 
scarcity develops, and prices of agricultural car.r.:lOrfities come under 
i ncreasi ng pressure in both domesti c and "/or1 d markets. The net resu1 tis 
alleviation of poverty in the 370 districts designated by Government for 
programs will have to take place throu~h increased productivity. 

Government has moved toward a policy of restraining its investment 
activities with emphasis being placed on improving the quality of resources 
already co~itted to the agricultural sector as well as management of those 
resources. The expectation is thus that new 1arge programs such as 
irrigation ,.,i11 not be forthcoo;ng, hut rather that measures ,'/hich \'1i11 
allow the sector to function more efficiently and effectively will be 
needed. A nl~ber of policy chang~s have taken place, but some pricing and 
regulatory policies are still in force which serve to depress farm level 
prices, or increase input and marketing costs. For example, export taxes 
for rice and rubber are still equivalent to a taxation rate of 2S percent 
and ?? percent respectively of on-fanil pri ces. Fertil ; zer costs are unduly 
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high because domestic fertilizer companies are protected and only limited 
~ixes are available, even at controlled prices. Use of fertilizers by Thai 
farmers is among the lowest in Asia. 

Another constraint to increased productivity through intensification is 
inadequate security of tenure due to a very confused tenure situation. This 
is because only ahout 6 percent of all privately held land (ahout ~2 percent 
of all larld in Thailand) is covered by full titfe deeds, and about 20 
percent by permanent possession rights. These rights are not universally 
accepted as loan collateral for medium and long-term loans by co~ercial 

banks, and have limiterl legal standing. Furthermore, ahout 1fi percent of 
privately held land is either undocumented or covered by certificates that 
are not transferable (except hy inheritance) and thus are not shown on 
official cadastral records. Finally, at least 10 percent of Thailand's 
total area is in illegal settlements or is classified as rorest reserves. 

It can be concluded that adequate to abundant labor will be available 
for agricultural output expansion, that p.connmic resour'Cp.s will he a 
limiting but not severely constraining factor, and that unavailability of 
land for further expansion \'Iill lead to the need for greater intensification 
of production methods. This means institutional resources will have to be 
more efficiently utilized to provide missing links in the entire package 
necessary for effective production. Without such support services for 
technology and input transfer, future per unit output improvements are not 
likely to take place on a sustained basis, especially in the rainfed areas 
of the Northeast. As the 1982 Worl d Bank report (Vol. I, p. 11) states lithe 
extensive transfer of yield-improving technology is hampered by (a) 
uncoordinated support services \'Ihich fail to provide \'/e11' integrated input 
packages; and (b) the lack of agricultural research and development efforts 
which are pointed at typical rainfed farming conditions, i.e., relatively 
high weather risks, low fertility soils, and limited availability of cash 
and family 1ahor. II 



PART II. LIVESTOCK sun-SECTOR OF THAILANO 

Livestock Production 

Cattle, s\·tamp buffalo, poultry, and swine are the main farm animals 
found in Thailand. Chickens predominate in all general small farm 
production syster:ls but: there are some ducks, a fe\'t geese (interest is 
grO\'ting) and turkeys. The production system for chickens is dualistic \'lith 
strong commercial broiler and egg laying flocks on the one hand, and a 
primitive backYard system on the other. Commercial poultry production 
outsi de the Bangkok area is still 1imited in both numher of producers and 
scale of production. 

The large cornnercial units are highly integrated, modern and highly 
efficient industries. They are si~ilar to the vcrtically integrated system 
Nhich is found in the United StatF~s and el sel·there. The prorlucing units are 
usually tied closely with the formula feed companies which have promotional 
priviledges and can provide integrated service5 to their client farmers 
including housing, health, feeds, management information, markets for the 
finished product and credit. The system is highly capital and labor 
intensive. In fact, the Thai poultry systems are so sophisticated and 
efficient that they compete Hith the United States for the ,Japanese market. 

The backYard poultry industry is as primitive as any found in the 
world. The breeds of chickens are predo~inately the domesticated jungle 
fowl which are found allover Southeast Asia. Feeds consist of table 

scraps, SOr.1e broken rice and whatever the chickens can ohtain as they act as 
scavengers over the village--insects, feed particles in bovine manure, rice 
grains, etc. 

S"line production also appcars to be dualistic. HO\/ever, the progress 
toward dominance by large-scale commercial units has been slower than in the 
case of poultry as it is esti~aterl that AO percent or more of the pork in 
Thailand is still produced by smallholders. 
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The slaughter age traditionally has been about 11-12 months with the 
carcass bei ng quite fat, \'/hich formerly \'/aS in hi gh demand for Thai 

cooking. However, at the present time, pork fat is not in demand and the 
price now is less than ~O percent that of lean pork meat. When scientists 

at the Universities and RTG 1ivestock stations demonstrated that the \'1estern 
hreeds of s\-line (Large Hhite, Landrace, Ouroc Jersey and others) Here 

genetically superior to the native pigs for many economic parameters, a fe\-I 

commercially-oriented entrepreneurs quickly began upgrading programs for the 

native pigs using imported boars of the above breeds. These commercial 

units are no\'l essenti ally vertically integrated in both the commerci al 
production units as \'Iell as in the breeding units. 

An interesting purebrert operation is one in \'/hich the large purehred 

owner contracts fa rmers to produce pureb red gil ts. In general, a farmer 

will have a herd of 40 SOl'IS producing ahout tHO 1itters of purebred pigs per 

year. The lal-ge breeder guarantees to purchase all of the gilts \-/hile the 

males usually go into the trarte. It is reported thJt there is one extension 

agent for each 30-40 farmer producers connected to a 1arge contractor \',ho is 

pro',iding ser"ices on health, feeding, husbanrtry and marketing. This, like 
poultry, is a very efficient industry which is highly capital intensive. 

There is a grO\·';ng tendency to\-tard larger swine prortuction units, putting 

more economic pressure on traditional smallholder units. This type of 

operation is described in detail in Part IV. Inventory data for 1905-1979 

are given in Tab1 e 2.1. 

Buffalo and cattle production systems are descrihed in Part IV. There 

are relatively minor difference from other areas of Thailand so no attempt 

is made to descrihe the systems here. 
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Table 2.1. Buffalo, cattle and swine inventory in Thailand 
1965-1979 

Year Buffalo Cattle Swine 

H1i 11 i on head} 

1965 fi.3 3.9 3.7 
19(;1) 5.4 4.0 4.0 
1967 5.5 4.2 4.2 
1908 fi.5 4.3 4.5 
1969 5.6 4.fi 4.8 
1970 5.7 4.7 fi. 1 
1971 5.6 4.5 3.9 
1972 5.4 4.5 4.0 
1973 5.l) 4.1 4.fi 
1974 5.6 ~ .1 3.13 

1975 5.6 4.1 3.~ 

1976 5.9 4.3 3.4 
1977 5.8 4.3 3.3 
1970 6.0 4.4 5.1 
1979 6.0 4.3 3.4 

SouY'Cp.: AqricultlJral Statistics of Thailanrl. Office of Agricultural 
Economics, t·1OAC, Bangkok, 1980. 
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The Feed Industry 

The present feed industry is an integrated part of a modern, 
sophisticated, efficient, and highly competitive private sector enterprise. 
The initial developnents began in the late 1960's, apparently as an integral 
part of the rapid expansion of the commercial broiler,egg, and pig 
production enterprises. These develop~ents began in the areas surrounding 
Bangkok and have no\'/ spread to other parts of the country. 

The export of feedstuffs has expanded during the 1970's (Table ~.2) 

reaching a value of over 1.5 billion Baht ($6~ million) in 1980. Corn and 
cassava have heen the 1argest cont,'; hU1:ors to the export trade in feed 
i ngredi ents. 

In 1980, there \~ere a total of RO feed mills in operation in Thailand. 
Thirty-five mills are r:lOdern installations \~hich are capable of producing 
about t\'/o million tons per year, \'/hile the remaining smaller mills can 
produce about 500,000 tons annually. The larger mills produce about 80 
percent of the fonnul ated feeds \·lith most of thi s accounted for by the 8 
largest mills. Competition in the feed sector is intense and is increasing 
as the industry matures. In 1965, there \'las a' production of about 65,000 
tons of commercial feeds. This increased to 110,000 tons in 1970, and then 
to 490,000 tons in 1975. By 1979, the production rose to 1.2 million tons 
and the industry is still growing. A small a~ount of the formulated feed is 
exported (about 1 to 3 percent) but thi sis expected to groN in the future. 
It is estimated that the feed mills operate at an average of about 60 
percent of capacity. 

The larger mills have many econo~ic advantaqes over the smaller ones 

such as: 

1. r~any have prol10tioni1l privileriqes; 

2. All have cheaper bulk purchases of feed ingredients; 
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3.	 All have sophisticated storage and handling facilities for feed 
i ngredi ents; 

4.	 All have sophisticaten computers for computing least cost rations 
on a continuing basis; 

5.	 Nearly all can provide integrated service (vertical integration) to 
their customers--housing, health, feeds, extension, marketing of 
the finished product ann crenit; 

6.	 All can provide better sales promotion and cheaper transport. 

The small mills llSIJally use ThAi copies of American or European mills 
,..,hile the larger mills use imported engineering designs. In the case of the 
Charoen Pokphand Group, there is an engi neeri ng consul ti ng group hi red to 
build their new mills. 

Tahle 2.2. Export of feedstuffs from 1971 to 1900 

Year Quantity Value 
(1,000 kg) (1,000 Baht) 

1971 57,315	 94 ,910 

1972 56,187	 125,479 

197J 1l1,9?3	 300,1 ?o. 

1974 69,579	 229,364 

1975 77,192	 23~,790 

1976 104,401	 366,590 

1977 145,~!)~	 700 , 7?5 

1978 186,119	 904,09S 

197Q n1 ,1)43	 1, 3R7 ,B?1i 

1980 266,005	 1,592,636 

Source: Office of Agricultural Econor.1ics
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Feed sources consi st of fish meal, \"heat bran, coconut cake, peanut 
cake, sorghum cake, other bean cake, cottonseed cake, kapok seed cake, 
palmnut and kernal cake, oil cake and residues, beet pulp, bagasse tlregs and 
waste, vegetahle products, foragp., and other animal feeds. 

The supply of local feeds exceeds the demand, thus the surplus is 
exported (Table 2.2). The important energy feeds are corn, broken rice, 
rice bran, sorghum, and cassava chips. The protein ingredients include fish 
mea1, animal slaughter hyproducts, poultry sl illJghter hyproducts, sorghum, 
peanut, cotton seed, kapok, lencaena leaves, cassava leaves, and mungbeans. 

Sorghum ~p.al or cake is import~d. So~e minp.rals are availanle in 
Thailand; however, trace minerals ann vitamin supple~ents are all imported. 
Corn is now the cheaper energy suppl~ment, hut this could change as the 
overseas market for cassava chips tightens. 

The large mills produce, in addition to complete formulated feeds for 
chickens and s\'/ine, a protein-mineral-vitamin supplement which the fanner 
can mix which local energy fends to provide a co~plete ration. The 
producers provide excellent instructions, and good results are obtained when 
these supplements are mixed \'/ith corn, rice bran, and broken rice. If 
demand develops, these mills can easily produce protein-mineral supplements 
to feed bovi ne animal s recei vi ng 1O\'I-qual i ty forages. 

Antibiotics and other feed additives are monitored by the RTG through 
two agencies, the Food and Drug Administration (FDA) in the r~inistry of 
Public Health, and the Division of Feed Quality Control in the DOLO. The 

" 

FDA is concerned ahout effects on humans, whil e DOLO concentrates on effects 
on animal s. In the e~ It of deliquency or non-compliance, both of these 

agencies are empo\'lered \'lith legal authority for enforcement of regulations. 
In addition, a private group of citizens called the Consu~er Protection 
Associ ati on moni tors the i nrlustry ann has been knO\'In to apply prn ssure on 
offenders. 
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Live Animal Marketing 

Virtually all livestock and poultry are marketed privately. Apart from 
a half dozen holding yards in the North, there are no central mark~ts for 
livestock. Cattle and buffalo are purchased from farmers by local traders. 
Animals to be slaughtered in nearby municipalities are usually sold to 
retailers \'tho have the animals hutchered and then sell the meat through 
their retail outlets. 

The marketing of cattle and buffalo is more complicated \'/hen they are 
destined for Bangkok. In this case, the local trader resells the animal to 
a reqional or national trader who has a license for interprovince shipment. 
That person either sells the animals to a person specializing in draft 
animals for use in the Central Plains, or a wholesaler at one of the Bangkok 
slaughterhouses. ~/holesa1ers then resell the animal s to carcass wholesalers 
(called butchers) \"ho have the animals slaughtered and then sell sand 
delivers the fresh meat to retailers. 

Swine marketing is simi1iar to cattle and buffalo except that large 
scale producers \'/ill sell directly to the \'/ho1esa1ers. Despite their size, 
even large-scale s\·/ine producers have little market pO\'ler due to the iron 
hold of wholesalers. 

Village level poultry producers \'Iil1 usually sell directly to a trader 
who then sells them to retailers Who, in turn, have them processed. Some 
small produGers take their O\'m poultry to tol''" \'there they may \'/holesale or 
retail them. Commercial egg producers sell their eggs directly to city 
\'/holesalers \'/ho distrihllte them to retailers. Comnercial' "roiler producers 
ship their birds either to city wholesale markets, or to public or private 

sla~ghterhouses. 
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Processing and Slaughter
 

There are municipal abattoirs in all provinces. These facilities, which 
are operated through the Ministry of Interior, are generally old facilities 
",ith just a slaughter floor, roof and \'/ater facilities. They have low 
hygenic standards and lack adequate meat inspection. 

It appears that the butchers, i.e. the person \1ho purchases live animals 
and has them slaughtered, are relatively few in number and have at least 
moderate oligopolistic market power. All provinces also have numerous 
unregistered slaughter facilities. 

Livestock slaughter in the greater Bangkok area changed greatly in 1955 
when the Livestock Trading Corporation was established and given ~onopoly 

rights. They then took over the management of the two existing municipal 
slaughterhouses and, in 1961, a modern well-equipped facility was added. 
The Corporation made suhstantial profits until 19F;8 \-,hen irreHularities led 
to a change in trading regulations. Throughout the 1970's their activities 
have been confined to slaughtering. Today, there are five municipal 
abattoirs in the greater Bangkok area, three of \'Ihich are used for cattle, 
buffalo and swine, and two for poultry. Only one of the plants for bovines 
and swine has modern facilities and it is under utilized. In all 
facilities, the butchering and hygenic standards are very 10\'1 with little 
difference between them and illegal operations (World Bank, June 3, 1982 
(Vol. IV, p. 13~). 

There are four modern pri vate facil i ti es for paul try sl aughter. These 
operations, \',hich have been developed by vertically integrated poultry 
producers since 197~, are of modern design, and operate qyite efficiently. 
Their products are sold both domestically and exported. These processing 
pl~nts accept birds from independent producers as well as their own contract 
growers. Because these plants control a substantial percentage of broiler 
processi ng, the market pO\'Ier of ...,hol esal e deal ers in the ci ty ...,hol esal e 
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markets and public sector abattoirs is much less than it is for cattle, 
buffalo and swine. 

The major constraints to improved live animal slaughter and processing 
are of a structural nature, with the greatest difficulty being in (a) 
Government's unwillingness to promote private slaughterhouses and (h) 
control of slaughterhouses by the Ministry of Interior rater than the 
Department of Livestock Development (DOLO), a situation which precludes 
improved conduct and performance because there is no way to regulate trading 
practices and control health measures. Because of the unsatisfactory 
policy, unregistered slaughter in the Bangkok area, as well as the country 
as a whole, remains unabated. ~ll types of livestock are involved in these 
backyard or specialty designed buildings which, because they are illegal, 
have no inspection of facilities or carcasses. It is estimated that between 
50 and 70 percent of all slaughtering is illegal. 

Overall, it appears that the greatest constraint to improved livestock 
marketing is at the slaughter plant level, and that this constraint can only 
be overc orne by government ma!< i ng changes. If the 01 i gopo1i st ic pO\',er of 
meat wholesalers were removed, or at least severely restricted, there would 
be substantial improver:1ent in live animal marketing \'l1th resultant reduced 
marketing costs. 

It seems that the live-animal trade is relatively competitive even 
through hi gh profi ts are reported by \'/hol esal ers at the sl aughter pl ant 
level, and retailers. It is still not generally kno\'ln, for exar:1ple, that as 
of OCtober, 1980, meat price control s \-'ere removed ...lith the resul t that 
manipulation can and does take place of retail prices.* Also, it is not 
generally known that as of August, 1980, the restriction \'(as lifted that 
carcasses and meat could not be transported accross provinces. 

*On ,June 27, 1979 a mlnlsterla1 regulabon (Uo. 271979) was passea by the 
Ministry of Commerce to control the wholesale and retail price of meat (in
Bangkok only). On October 1, 1980, this law was rescinded (tlo. 36/1980) 
but, meat markets (in Bangkok only) are required to post the price they 
charge for meat. 
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Livestock Prices and Meat Consumption 

Average ~holesale prices' of livestock and livestock products, given in 
Table 2.3, show considerable differences in tenns of changes for the various 
commodities frOl:'l 1960-198;. The price of beef carcasses has increased nOB 
percent and buffalo carcasses 493 percent, whil e pork carcasses have only 
gone up 274 percent. Chicken prices have increased just 79 percent and eggs 
144 percent. Some specialists feel that the differences are due to eroding 
buffalo and beef populations but, prohably more important is the amount of 
technological change that has taken place in each commodity's production and 
processing. This is reinforced by camparison \'lith other countries "'here 
simi liar price cha nges ha ve taken p'l ace. The greatest technol ogi cal 
advances have taken pl ace in pou1 try and seconrlly in Sl''; nee 

It is estimated that as of the late 1970's about 1~.7 kg. of fish and 
10.0 kg. of por~ \'lP.re consunlerl per capita. In contrast, only 4.9 kg. of , 
poultry were consumed and 4.0 kg. of cattle and buffalo. These estimates 
are based on Government1s assumptions that ahout ~n per~ent of all 
slaughterings were unregistered. Regardless of the figure's accuracy, they 
do show sharp differences that are due to consumer eating habits, cultural 
customs, and relative price differences. In all likelihood, poultry 
consumption will continue to expand dramatically because of its price 
advantages and ease of handling. 

Livestock products in Thailand have a high inco~e elasticity of demand, 
which means that relatively small increases in income bring about relatively 
large increases in consumption. Given that the \,tho1e econony is expected to 
continue its rapid growth in the 1980's, the domestic market will provide a 
strong demanrl for 1ivestock products. Pork and poultry consumpti on \'Iill 
probably grow fastest because of prohab1e continued large improve~ents in 
all aspects of production anrl marketing. Dovine meat prices will likely 
increase the most as significant technological change is unlikely in the 
production and marketing of this co~odity. 
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Tah1 e 2.3. Average uho1esale prices of livestock 
and 1 ivestock products, Bangkok, 1960-1980 

live Live Live Buffalo Beef Pork Duck Salted Hen 
::-ar huffa10 Catt1 e hog carcass carcass Carcass Ouck Chicken Capon Geese eggs duck eggs eggs 

(head) (head) (kg) O:g) (kg) (kg) (head) (kg) (kg) (head) (100) (100) (100 ) 

---------------------------------------------- Baht -----------------------------------------------------------------

~50 1,175.00 1,125.00 6.30 5.50 5.50 7.~4 9.95 11.42 14.18 1?.1;0 50.00 1i~.88 52.88 
': -51 1,199.60 l,150.1i9 6.66 6.10 1i.53 8.12 11.44 9.5R 16.66 12.46 46.45 52.31 52.50 
~~2 1,145.42 l,189.:W 6.33 6.75 7.25 8.82 9.55 9.64 17.35 12.~0 >'7.77 65.72 
:-,1 1 , 120.95 1,183.55 6.04 5.75 7.19 8.64 9.77 10.91 17.94 13.09 52.1i9 f55.2lJ 56.2~ 

~54 1,142.00 7.28 6.69 7.27 8.91) 9.40 10.94 14.58 23.78 40.85 51.28 45.98 
::-55 1,266.?8 1,101).44 8.08 6.75 7 .45 9.7~ 11.95 11. 10 13.82 27.99 40.10 45.17 45.4? 
':--56 1,381.67 1,259.41 7 .07 7.09 8.08 8.38 10.08 11.04 13.31 24.39 54.16 61.00 55.78 

. '? &>7 1,667.5? 1,432.13 7.99 7.72 9.07 9.99 12.57 11.81i 14.33 32.10 >'f5.99 68.70 .,3.32 
::-58 1,701.10 1,500.95 9.61 7.81 9.30 11.17 11.04 14.09 15.1? 36.87 52.28 64.16 4;.Q7 
:'~'1 1 .734.45 1,717.67 9.73 7.99 9.59 11.1)2 9.89 12.38 12.68 31.48 50.00 #)0.20 45.14 
~70 2,504.10 7.58 8.20 10.00 9.3? 9.85 12.75 13.49 35.83 46.15 1)6.32 45.11 . 
~ 71 2,464.19 7.53 8.20 10.00 9.0n 8.79 11.1)6 12.61 30.~0 42.29 53.82 43.10 

';72 2,039.40 2,014.32 9.78 8.78 10.06 10.72 8.38 12.31 13 .85 30.45 45.15 51.17 47.29 
. =73 2,742.10 2,3fi2.3fi 10.63 10.03 11 • 71 11.52 12.06 13.00 15.38 38.7Q 68.54 79.29 Ii ~ • 51 
:::74 4,217.40 3,748.36 17.11 15.43 17.52 19.51 19.90 15.98 19.53 57.31 101.73 119.79 89.11 
:: 75 4,3')1.05 ~.,453.68 15.37 18.01 22.72 18.15 20.97 16.19 20.45 58.83 92.00 114.84 79.99 
=76 4,306.50 4, 26?. 72 15.54 17.57 23.77 17.69 17 .10 16.44 20.51 50.nO 94.20 127.57 96.116 
'='77 4,410.4'l 4,090.24 18.58 16.75 20.96 20.50 16.15 18.70 21 •. 76 73.06 97.48 128.85 91.05 
':78 4,539.15 4,077.92 14.25 16.89 19.96 17.50 18.43 18.33 21.85 Ii:L 20 111.17 140.46 102.57 
?79 4,979.70 4,795.56. 18.68 18.67 21 .54 21 .41 ?0.47 20.~4 25.99 85.82 121.05 151 .68 11;.14 
~30 5,940.00 5,500.8S 21.97 20.49 23.73 25.24 20.91 25.00 26.38 94.67 133.42 165.49 123.81 
::~1 7,325.00 Ii, 616.00 22.61 32.f5] 38.9'!· 27.45 24.91 20.45 23.91 11 O. 00 138.00 llil .63 128.83 

."':e: Office of Agricultural Economics, ~'inistry of Agriculture and Cooperatives. 
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Livestock and r1eat Exports 

r.att1e and buffalo have traditionally been exported to Hong Kong and 
Singapore, primarily by ship from the disease free zone· of Southern 
Thailand. They reached their peak in the late 1960·s and have declined ever 
since, dropping dO\-1n to less than 1,000 head in 1981 (Table 2.4). The 
export quota pennits ~1 ,800 head of cattle and 18,000 head of huffa10 to be 
exported annually. Live pigs, primarily suckling pigs, have been exported 
for a long time to Hong Kong ,-lith great annual variations depending on the 
amount of competition from the Peoples of Republic of China. A joint 
venture comercia1 pig fann has been estahlished in Southern Thailand for 
export to Singapore. 

Frozen chicken meat has recently hegun to be exported in considerable 
quantity, primarily to Japan. Exports from the three main finns reached 
4,270 tons in 1977, 13,500 tons in 1979, 16,800 tons in 1980. The extent to 
which this expansion will continue is questionable since Japan is 
investing heavily in poultry operations. 

Considerable debate has taken place about the export market potential 
for beef from Thailand, assuming a satisfactory method could be developed 
for producing it. An analysis of export markets (Simpson and Farris, 1982) 
indicates that only a very limited potential exists due to strong 
competition from the United States for high quality beef, and from a host of 
countries such as Australia, Ne'-I Zealand, Argentina and Uruguay for 10l-/er 
quality product. Occasional selected opportunities will exist in Hong Kong, 
Kuala Lumper, Singapore, and some r·1irld1e Eastern countries, but it is 
unlikely that sufficient volume can be developed to cover· export promotion 

~ 

costs as the other countries are much more efficient in their production and 
have lower marketing costs. 
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Table 2.4. Thailand's exports of cattle and buffalo 

1967 - 1982
 

Numher Percent of Agri. 
Year Cattle Buffalo export value 

(l,OOO head) (percent) 

1960 0.3 100.1 

1961 0.1 68.9 

1962 0.0 61.11 

1963 2.8 40.9 

1964 16.6 fiO.4 

1965 9.8 48.4 

1966 9.0 4fi.5 

1967 10.6 39.1 0.8 

1968 8.0 23.3 o.n 
1969 9.2 25.8 0.6 

1970 9.0 26.0 0.7 

1971 11.8 24.8 0.7 

19n 18.~ 25.? o.? 
1973 25.7 20. !i 0.6 

1974 17.9 11. ~ 0.3 

1975 10.9 11.8 0.4 

1976 12.8 16. 1 0.3 

1977 24.~ 17.4 0.4 

1978 27.7 2~.8 

1979 24.7 18.4 

1980 R.f) 5.0 

1981 0.1 

Source: Office of Agricultural Economics, AqriclJltl/rill Statistics of 
Thailand (various issues) r10AC, l3angkok. 
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National Livestock Development 

The RTG has set a target of 4.2 percent annual gro\'lth in 1ivestock 
related GOP during the Fifth Five Year Plan (FY 82-86). This is compared 
with 5.4 percent annually during 1975-80. Specifically, they project cattle 
and buffalo GOP to grOl" at 1.8 percent, pigs at 2.2 percent, poultry at 4.6 
percent and eggs at 7.4 percent. A recent World Bank mission (Vol. 4, June 
3, 1982) was more optimistic, projecting an overall growth rate of ;.0 
percent annually, and ?.5, 4.9, ~.O, and 7.4 percent for the above 
commodities. They state (pp. 149) "bovine production grot·/th (2.5% p.a.) 
will be suhstantially beloH that achieved in the latter half of the 1070s 
(3.7% p.a.) with the feed base and long-tenn nature of improved breedi ng· 
constituting thp. primary constraints." They also believe that \'/hile poultry 
production will grow at a relatively slow rate due to saturation of foreign 
markets, ~ith recently passed liberalization of slaughterhouse regulations 
to permit private sector slaughter and processing, that pork and pork 
products export will grow rapidly. 

Government's livestock development policy is based on (a) expansion of 
efficient commercial production and (b) programs in support of poverty 
alleviation programs. The effort is aimed at expansion and improvement of 
traditional livestock production on small holdings. It is recognized that, 
since bovines cannot he produced on large co~ercial units as there is 
basically no land available for ranching development, strategies will have 
to concentrate on the snall hol der. Because the prortllcti on 1evel 
opportuni ties are 1imited, beef prices can be expected to remai n strong and 
thus provide an opportunity for increased use of more costly technology in 
bovine hushandry by small size fanners. The 198~ \~orld Rank Report 
(Vol. IV, pp. 141\) states: 



II -15 

"Smallholder cattle and buffalo development will still need to 
depend on public sector support. The institutional structure as 
well as the arrangements for farm level support need 
strengthening..... Hence, a minilTlum inputs package approach 
combining the distribution of ll:.~'Faded animals (loan-bUll
program), vaccine distribution, and extension support to improve
feed forage availability will have a significant impact on the 
smallholder if organizen and implemented properly. OLD (DOLD)
should be responsible for package fonmulation and evaluation and 
the trai ni ng of suhject matter speci al i sts" • 



PART III. NORTHEAST FARf·1S," FARt·1ERS ANn SOCIAL ASPECTS 

Introduction 

Thailand is a typical developing and agricultural country in which a 
great majority of its population live in rural areas. Among the 4 major 
regions in the country, the Northeastern region is the poorest and most 
populous. The region is well ~nown for its having the highest rate of 
fertility, mortality and out~migration. This makes it the most strategic 
region in terms of national social, economic and demographic development. 

Northeast Thailand has an area of about 170,?40 square kilometers, or 33 
percent af the nati ona1 area. The r·1ekong Ri ver on the North and East, the 
Phanom Oongrak escarp~ent on the South, and the Phetchabun ridge on the 
West. The area has an average density of 92.8 persons per square 

kilometer. The 1m'/est density is found in the mountainous north\lestern part 
of the region, Changwat Loei, \-/here it is about 38.6 persons per square 

kilometer (Figure 3.2). The highest density is in the central part of the 
region, on the Itln - Chee river basin. (Table 3.1). 

Within the 16 provinces (Changwats) of the Northeast, there are a total 
of 193 districts (Amphoes), 3 sub-districts (King-Amphoes), 1,981 counties 
(Tambons) and ?O,828 villages (Mubans) (NESnB, 1980). The average village 
in the region is comprised of 710 people and 105 families, most of whom live 
in a nuclear famil.). 
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Figure 3.1. Map of Thailand showing the Northeast
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Figure 3.2. Population density by province in 
the Northeast reqion of Thailand, 19B? 
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Table 3.1. Northeast Thailand population, percent of the municipal 
population, and population density, by provinces, 1979. 

Share of 
Northeast Provinces Population r~uni ci pal Population 

Population nensity 
(% ) (per square km) 

Northeast region 15,792,825 4.3 92.8 

Kalasin 741,Q69 2.9 100.8 

Khan Kaen 1,328,835 7.6 122.1 

Chaiyaphum 839,3Atl ?.4 05.7 

Nakhon Phanom 745,390 3.8 75~7 

Nakhon Ratchasima 1,8Rn ,192 5.9 92.0 

Buri Rar.J 1,107,818 2.2 107.3 

t·1aha Sarakham 751,nS7 4.3 14?.0 

Yasothon 451,901 4.1 108.6 

Roi Et 1,044,411 2.9 121'.8 

Loei 441 ,l~7 3.3 38.6 

Si Sa Ket 1,066,287 1.8 120.6 

Sakon Nakhon 765,620 3.2 79.7 

Sur; n 1,001 ,075 3.3 123.2 

Nong Khai 661,090 3.7 90.?
 

Udon Thani 1,429,128 5.6 ~l. 7
 

. Ubon Ratcha thani 1,530,941 6.0 81.1
 

SOUl"ce: r~i ni stry of Interior, Population Re9istration nata, 1979 

q\f
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Population 

Approximately 85 percent of the population live in rural areas where 
agriculture provides the major source of income and constitutes about 75 
percent of employment (Bank of Thailand, 1979). In 1971, when the 
population of Thailand vas 36.2 million, the Northeast ranked second to the 
Central region in terms of percentage share of the country's population. 
But by 1972 rapid population growth in the Northeast had brought the region 
to 33.9 percent of the total population, while the Central region had 32.5 
percent. The percentage share of the t10rtheast increased to 34.3 percent in 
1980 (Tahle 3.2). Ho\tever, it is estimated that the percentage share will 
be reduced by the end of the Fifth Five Year Plan due to the Northeastern 
region's high rate of out-migration. (Prasith-Rat~sint, et. al., 1981). 

Population Growth Rate 

Among the country's four regions, significant differences in demographic 
trends have emerged with regional rates of natural increase diverging 
suhstantially from the fairly uniform rate of 3.3 percent per year in the 
mid 1960's. The crude birth rate has apparently not fallen over the past 
decade, and the rate of natural increase is high. The structure of the 
population is beginning to differ among the regions, with the dependency 
ratio remaining constant or rising in areas such as the Northeast, and 
falling sharply in the Horth (Table 3.3). 

The population groltth rate as of 198? in Thailand was reported by the 
Institute of Population Studies to be 1.8 percent annually. In contrast, 
the rate of grol1th in the Northeast is 1.7 percent. Much 6f this decline 
has. probably been due to a variety of social and cultural conditions that 

seem highly conducive to the adoption of birth control methods. 
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Table 3.2. Percentage distribution of population by region 
1971-1980 

Cal end a r Yea r 
Region 1971 1972 1973 1974 1975 

(%) . (%) (% ) (%) (%) 

North 21 .71 21 .15 21 .17 ?1 •2? ?0.83 
Uortheast 32.55 33.87 34.26 34.29 34.28 
Central 33.17 3~. 51 3?.23 32.17 32.86 

South 12.57 12.47 12.34 12.32 12.53 

Total 10n.f)0 100.00 10n.f)0 100.00 100.00 

Ho. of Population 311,193 38,359 39,950 41,334 42,570 
(l,ono) 

Reqion 1976 
(% ) 

r. 
1977 
(% ) 

a 1 enrlar 
1978 
(% ) 

Yea r 
1979 
(%) 

1980 
(% ) 

.Jorth 

.Iortheast 
Central 
South 

20.81 
34.23 

32.30 

12.33 

20.78 

34.27 

32.67 

12.34 

20.68 

34.27 

32.70 
1?.3!) 

20.59 
34.2!) 

23.76 
12.39 

20.42 

34.26 

32.92 
12.40 

Total 100.00 100.00 100.00 100.00 100.00 

Ho. of population 4:1,21tl 

n,OOO) 

Source: Oepartment of Local 

4tl,?fl2 

Government, 

4~,?2? 4fi,134 46,9fi1 

Statistical Yearbook (s). Banqkok. 
f1inistry of Interior, 1972-1981. \;{\ 
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Table 3.3. Crude birth rate by region, 1972-1980
 

Year Central North 
Reqi on 

Northeast South Total 

1972 2.92 2.59 3.47 3.73 3.10 

1973 2.67 2.43 3.37 3.17 2.92 

1974 2.70 ?.40 3.18 3.25 2.87 

1975 2.57 2.18 2.96 2.97 2.67 

1976 2.62 2.21 2.97 2.90 2.70 

1977 2.30 2.02 2.78 2.57 2.44 

1978 2.21> 1. 91 ~.fi5 ?.37 2.30 

1979 2.24 1.95 2.58 2.53 2.33 

1980 ?.14 1.89 2.54 2.54 2.29 

Source: Health Statistics Division, Ministry of Public Health, 
"Bi rth Stati sti cs ", (r.1i meoqraph) 
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The Poverty Problem 

Poverty in Northeastern Thailand has been defined in a number of 
di'ffel~ent \'/ays. For instance, the World Bank has defined it \-/ith reference 
to the total household income from all sources \·,ith a particular figure 
being taken as the threshold of poverty. Government officials often equate 
poverty with remoteness of a segment of a populace from centers of services 
and marketing. There is something to be said for this definition: those 
who cannot avail themselves of access of markets, to secondary schools, to 
adequate public health services, to electricity, and so on do live lives 
that are deprived when co~parerl with people who do have access to these 
services or markets, no matter what other characteristics they may have. 
Another cause of poverty that is commonly pointed to in the Northeast is 
inadequate water for both productive and consumption purposes. Those who 
live in rainferl areas, outside of irrigation districts. and particularly 
those who are continually subject either to excessive flooding or drought 
are again deprived relative to those who have assured access to water. 
Regardless hO\'I the prob1er:1 is defined. the tJortheast is a poverty area. 

Analysis of the poverty proh1em over time shows that the incidence of 
poverty in rural areas has declined substantially since the early 1960's 
from fj1 percent in 1962/63 to 35 percent in 1975/76. (Table 3.4). Three 
reasons have been given for this decline: (1) the increase in total 
cultivated area; (2) the increase in agricultural prices accompanied by the 
ability of some of the previously poor groups to switch into more profitable 
crops; and (3) increasing reliance on off-farm income opportunities. 
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Table 3.4. Incidence of absolute poverty*
 
By region and location, 1968-76
 

Poverty as 
1962/63 

(%) 

percent of population 
1968/69 1975176 

(e.t) (%) 

%of poverty group 
1975176 

(% ) 

Kingc:iol:1 57 39 ~1 100 

Ut'ban 
Rural 

38 
61 

16 
43 

14 
35 

10 
90 

tlortheast 74 65 44 50 

Urban 
Rural 

44 
77 

?4 
67 

?O 
45 

1 
49 

North 6~ 30 311 ~3 

Urban 
Rural 

~6 

66 
19 
37 

18 
34 

1 
22 

Center 40 16 14 9 

Urban 
Rural 

40 
40 

14 
16 

1? 
15 

1 
8 

South 44 38 31 12 

Urban 
Rural 

35 
46 

24 
40 

22 
33 

1 
11 

Banqkok 28 11 12 6 

*The ahso1ute poverty line is defined as S100/year/person in rural areas 
and $150/year/person in urban areas (1975176 pri ces). 

Source:	 "Income, Consul:1ption and Poverty in Thailand", World Bank Staff 
Working Paper Ho. 364, November 1979. 
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General View of Villages in the Northeast 

The typical Northeaste~n village is clustered with home sites and fields 
surrounding them. Some villages have houses scattered along the road \'Ihi1e 
other are in blocks. Houses are built of modified Thai design, 1.50-2.50 
meters above ground, and have one room or more, a kitchen and a large open 
area. The size of the house and ho~esite depend on the economic status of 
the o\'lners. Some have well-defined homesites enclosed with a fence and 
planted with fruit trees. Most houses of lower income families are built of 
bamboo leaves, using dried grass for the walls and roofs. The better off 
villagers can afford houses which are built of \'lOod and concrete block. 
Livestock are tied under the house. r-1ost homes \'lill have a bed under the 
house for added comfort. 

Only so~e households have vegetable gardens. There is no public market 
in the village, except a small store where household necessities and food 
are sold. r~ost of the villagers go to to\'In or district centers for their 
supplies. The social centers in the village are the local temple, school, 
and village hall. Some sMall villages have no local temple or school, 
having to share with other larger villages. 

Agriculture is the most important sector (91.0 percent) in the Northeast 
in terms of occupation (Table 3.S). ~lon-agricu1tural labor is in services, 
commerce, and manufacturing activities; 3.7, 2.3 and 1.4 percent, 
re spect i ve1y • 

Glutinous rice cultivation occupies most of the northeastern farmland, 
" 

with only a small amount used for non-glutinous rice production. Almost 
half of the famers now gro\'1 cash crops such as, cassava, corn, tomatoes, 
sugarcane, peanuts and tobacco. They are also involved in livestock 
raising, silk-wonn raising and silk weaving. 
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Many villagers still make many of their 0\,," utensils out of bamboo and 
rattan, weave some of their own clothes, and produce their own charcoal. 
Throughout the region, there are some villagers who are also able to 
supplement family income by producing such craft items as silk, rattan mats, 
and other utensils such as pots. There are also a growing number of 
villagers who are skilled mechanics, radio repair persons, carpenters, etc., 
al though fe\', such vi 11 agers make their pri mary income from the exerci se of 
these skills. Amajor source of supplementary income for many farm 
famlies--perhaps most in the lover Northeast--are the jobs found in Bangkok 
and other places outside the region by villagers \'!ho become temporary 
migrants. 

Table 3.5. Distribution of Northeast and 
whole Kingdom occupation in 1970 

Occupa ti on Whole Kingdom Northeast 

(%) (%) 

Agriculture 77.8 91.0 
Mining 0.5 0.05 
r~anufacturi ng 4.3 1.4 
Construction 1.2 0.3 
Electricity 0.2 0.04 
Comerce 5.6 ?.3 
Transportation 1.8 0.8 

Services 7.7 3.7 

Others 0.0 0.4 

100.0Total 100.0 

Source: Population and Housing Census, 1970.
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SUb-Regions and Fanner Profiles 

The Northeast has been divi ded into three sub-regi ons; Upper-Uortheast, 
Mid-Northeast and Lower-Northeast. 

The Upper Northeast consists of Udon Thani, Nong Khai, Sakon Nakhon and 
Nakhon Phanom. 

The Mid-Northeast consists of Nakhon Ratchasima, Chaiyaphum, Khon Kaen, 
Kalasin, Maha Sarakham and Roi Et. 

The Lower Northeast consists of Buri Ram, Surin, Si Sa Ket, and Ubon 
Ratchathani. 

In the Upper Northeast, a tfpical fann household is a nuclear family in 
which four of the six household members will be engaged in agricultural 
work. Most holdings are about 25 rai with the main occupation growing 
glutinous rice for the family's O\'m consumption. In the rainy season lo\"er 
pad~ies are flooded and planted first. Cultivation of paddies further up 
the slopes proceeds steadi 1y c~s the rai ny season conti nues, wi th the upper 
bunded fields often not being cultivated because of inadequate rainfall. 

The tJortheastern fanner keeps some chi ckens for the family's consumption 
and sale and has one or two huffa10 which are used primarily for farm work, 
such as ploughing. Planting a~d harvesting rice uses family and exchange 
1abor. Hardly any cash inputs are Ilsed, production techni ques rer:1ai n 
unchanged wi th the famer using animal rather than mechanical pm'/er (except 
on irrigated land which is only 5 percent of the Northeast(s arable land 
area), and the household continues to rely on family and exchange labor. 

In the slack agricutural season there is an increase in non-agricutural 
activities such as house building, wood chopping, road construction, 
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charcoal making, fishing, etc., all of which are important sources of cash 
income. The Upper-~lortheast has the 1argest porparti on of fanners growi ng 
nothing but rice, although in the Northeast as a whole about half the farm 
households are in a similar situation. They also have an absence of 
adequate services, and the long distances to main markets are the major 
reasons for their being unable to break out of what is basically subsistence 
environment, at least in terms of their farming operations. 

In the f1i d-Northeast, over hal f of the farmers no\'l grO\'1 an upl and cash 
crop such as cassava. However, the typical farmer still plants enough rice 
for the household's own consumption and, indeed, will continue to forego 
other employment and income opportunities in order to plant and harvest this 
rice crop. They make a net income which is about 45 percent higher than the 
corresponding income of a typical farmer in the Upper-Northeast mostly due 
to additional earnings from upland crops. Some of this is from non-farm 
employment. Contractors frequently carry out tractor ploughing of the 
upland areas. Credit from merchants and other middlemen, as well as from 
banks is frequently used. 

In the LO\'ter-tlortheast, ...there much of the popul ati on is of Cambodi an 
origin, households have been subject to much the same forces that have 
determined agricultural development in the rest of the region. To a large 
extent they have been able to diversify into upland crops (kenaf) and 
produce rice surpluses and market livestock. Most of the roads were built 
for military purposes, but they have also assisted upland crop development. 

In addition to farming, other occupations bring in small amounts of 
income. These include gathering plants, boiling and drying salt, gathering 

''load, making charcoal, raising silk "torms, fishing, making leaf torches, 
catching frogs, making lime from the ashes of snails and shellfish shells, 
etc. Normally, the household is involved in only one or two of these 
occupations. The Lower-tlorth!ast has a long tradition of seasonal 
migration, and at least one memh~r of the household is likely to he away in 
the off-season, most probably in Aangkok. /

k'?2) 
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Land Utilization 

Apart from small amounts of land used as people's residences, temples, 
schools, and roarls, most of the village's land is used for agriculture. 
Typically, the 10\-' lying land \·,ill be used for glutinous rice farming, 
~ainly for family consumption. If there is some surplus it will be kept for 
the next year or sold. The upper land will be used for crops such as 
cassava, kenaf, maize, sugarcane, peanuts, and tobacco. 'These crops are the 
most important sources of cash inco~e for villagers. 

Rural-Urban Distribution 

Since 1960, urhan population has been gro\ting at nearly 5 percent 
annually. The proportion of the country's population in urban areas 
increased from 12 percent in 1960 to 18 percent in 1976. Despite the 
apparently large percentage increase, because of its small absolute size, 
the rap; d gro\'lth of urban popu1 ati on has had 1i ttl e ;~pact on the si ze of 
rural population, and the majority of people in Thailand continue to live 
and work in rural areas. 

The Thai population can be drawn as three large groups (Figure 3.3). 
The urban household, the smallest group, \',as 1? percent and 18 percen~ of 
the total in 1960 and 1976, respectively. The largest group, rural 
agricultural, was more than half of all households, 75 percent in 1960 and 
SA percent in 1970. 

The Northeast still remains overwhelmingly rural particularly \-/hen 
compared with the country as a whole. In 1976, 95.7 percent of the 

" 

population of the ~lortheast resided in rural areas, and the agricultural 
households of the region accounted for 40 percent of all agricultural 
households in kingdom (World Bank, 1900). 
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Figure 3.3. Distribution of households 
1960 and 1976 
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Sub-groups 

Most of the Northeasterners speak the Northeast dialect and consider 
themselves to be culturally distinct from the rest of the countrY. The 
majority of the population belong to the Pha\'l-Thai (Thai-Isan) ,,,ho r.tigrated 
from Laos and the 1eft bank of the r~ekong River over the past fe\'/ hundred 
years (KKU-Ford Cropping Systems Project, 1980). The Thai-Isan point to a 
variety of cultural practices which separates them from the rest of 
Thailand. They have, for instance, a distinctive language, a diet based on 
glutinous or sticky rice, minced meat, green papaya salad, and fermented 
fish. Their musical tradition includes use of the polyphonic mouth organ 
called the Khaen, and a type of singing as molam (Keyes and Thandee, 1980). 

The Northeastern area is made up of five distinct sub-groups, the 
largest being the Lao-Wieng who live in the center and the Northeast of the 
region. The second largest group are the Thai Korat \'/ho constitute at least 
half of the population of lJakhon natchasima province. Furthermore, the 
region has nearly half a million Kh~ers in the southern part of the region, 
and 85-100,000 recent Vietnill~ese migrants who have settled in the towns or 
large villages. Lastly, there are Chinese merchants and Indian businessmen 
who are in most of the towns and large villages. 

Mizuno (1968) in descrihing the inheritance pattern among 
northeasterners, stated that as a rule sons do not inherit farm land. 
Instead, they get bethrothal money and one or blo buffalo or cattl e. Sons 
marry out and daughters remain at horne after marriage. The young men 
usually acquire land by marrying or by opening up forest area. The youngest 
daughter and her husband are expected to stay in the parerts' home and look 
after them until they die. In turn, they then inherit the "'house and paddy 
land. However, if the amount of farm land available is large enough other 
sons may inherit shares as well. 
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The family system of the Northeast traditionally emphasizes both 
matrilocality and matri1inea1ity. With this pattern, women become the 
predominant force in the control of property in all activities. The 
division of labor between sexes is relatively minimal since either sex can 
do any job if necessary. Thai \,/omen have been regarded as hard \'/orkers 
because they \'lOrk both in the family and outside. Apart fror.1 hOJJsework and 
farm work, they also feed and look after livestock. Within the household, 
women participate in making all ir '~rtant economic decisions and often 
actually control the cash available to a family. However, most important 
deci sions are shared by both husband and \'/ife, and men tend to dominate 
outside the family. In summary, the role is at least equally inportant, and 
possibly more importance, than that of r.1en, as women tend to monopolize 
marketing of fruits and vegetables produced on the family farm, and of fish 
that are caught by the men. 

Mi gration 

The out migration rate from the Northeast is much higher than the 
inmigration rates. Piampiti (1979), for example, mentioned that during 
1950-1970 the Northeast had a net loss of about 111,000 people most of whom 
are young and economically active. Thus, their destination, Bangkok and 
other hig cities, have gained this economically active population at almost 
no cost of human investment. Besides, Northeasterners can initially be 
hired at a relatively low wage rate. The large amount of out-migration from 
the Uortheast will be an important demographi c issue faci ng Thail and over 
the next decade. It is likely that the mOt'e predominant pattern of 
intra-rural migration, especially in settling new areas, may be offset by 
rapid increase in rural-urban migration especially in seasonal and other 
forns of back-and-forth movement to regional cities. Such "movements should 
increasingly involve Northeastern Thais (Goldstein, 1977). 
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Education 

Al~st every adult person in the rural Northeast has completed primary 
school (4 years), but less than 'ten percent have studi ed beyond the first 
four years. Usually the register head of household (the hushand) has a 
slightly higher education than his \·life. In 1977, a la,., on education was 
passed that requires at least 6 years of study. Informal discussions with 
villagers indicates that considerably more emphasis is being placed on 
advanced education today than just a few years ago. 

From data of National Statistical Office (1981) it is indicated that the 
Northeast regional population in 1981 was 16,9Q3,400 and the school age 
population (aqe 4-24) for the Northeast was 8,350,800. The percentage of 
school age population to the whole population ~as 40.9 perr.ent for the 
Northeast in 1981 cOi.lpared wi th 40.7 percent for the \·,hol e Ki ngdom. 
Ho~ever, ,·,l1ile most villages have their OI'In primary school, other villages 
have to share one "lith nearby villages. There are 1,053 se':ondary school s, 
mostly in the province or district centers. The institutes of higher 
education are shown in Table 3.6. 

Table 3.6. Institutes of higher education in the Northeast 

Institutes Oeqree offered Number 
1- University Bachelor and higher ? 

2.	 Teacher Training Call eqe B.S. and higher
teaching certifir.ate n 

3. Teacher Training College	 Higher teaching certificate 2 

4. Physical Education College	 Higher vocational cettificate 3 

5.	 College of Technology Seconrlary erlllcation certificate 
and Vocational E1ucation &higher vocational certificate 4 

6. Vocational College	 Hiqher vocational certificate 17 

7. Agricultural College	 High vocational certificate 8 

Source:	 Ky.U/Form Cropping System Pro,ject. 1981. "An Agroecosystci.I Analysis
of Northeast of Thailand", KKU, Khon Kaen. 
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Income 

Be si des, groNi ng ri ce for family consumpti on famers in the Northeast 
cl ear some forest or use some other 1and to grO\'/ up1 and cash crops if it is 
available. Income froM the new upland cash crops, usually kenaf and 
cassava, has raised the income of the typical farmer about one-third to a 
half. But, nonetheless, per capita income in 1977 in Northeast was only 
$112 as compared to the national average of $226. In addition, some 
villagers living near rivers and other hodies of water catch fish to sell 
and trade. There is also a surprising amount of wild plants, insects, 
snails, frogs, gekha, etc. collected to use as food or trade. 

Buffalo and cattle serve as a savings bank for farmers. Therefore, the 
numher of catt1 e and huffa 10 can he vi e\led as an i ndi cator of farmer 
capability to cope with their socia-economic setting. 

Health and ~utrition 

The health status of Uortheasterners can be evaluated by studying death 
rates in co~parison to other regions. The Report of Health Statistics 
(1975) shows a hi9her death rate in the "ortheast than other regions prior 
to 197], hut since then its rate has been the same as other regions. 

Health in the tlortheast is served by t,'/o major hospitals; IJakhon 
Ratchasima and Khan Kaen. Each province also has a hospital and at the 
sub-district level there are public health stations. t10st villages, 
hOl'lever, are only served by volunteer medical-care villag~rs, and by f1edica1 
Service Mobile Units. They also get some medicine from drug stores. 
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f.1a1nutrition among Thais continues to be a health problem arising from 
10\'/ levels of income, lack of nutritional education, high birth rates, 
certain taboos, and customs resulting in their food habits (Kieatviboon, 
1981). The degree of malnutrition varies fro~ place to place but, overall, 
most affected groups are the peopl e in the rura1 area. In rural Uortheast, 
the main source of protein and other vitamins is from vegetables and other 
non-animal protein sources such as fresh, fermented, and dried fish. 

Hass Comunication 

Hortheasterners lack continuing access to relevant printed media. To a 
considerah1e extent, infonnation that might be channeled throuqh 
pUb1i cati ons reaches vi 11 agers th rough the medi Ur.1 of radi o. Even the 
poorest hOllseholds have one. No\" that electircity has reached r.1any rural 
communities, television is ·a1so beginning to find a rural aUdience, but only 
to a very small group \"ho can afford a set. A lot of infomation flOl'/s in, 
out, ann \'/ithin the villages by \'/ord of mouth, being transmitted by 
officials, traders, and people who have worked outside the villages. 
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Target Beneficiary 

The typical target client is a rainfed agriculture farmer \-/ho O\'lnS 25 
rai (4.0 ha~) of land of which about 20 rai will he in paddy land. There 
\'/ill be ahout 6-7 family memhers i nc1 udi ng one or t\'lO grandparents. They 
will have one rai on \'Ihich the home and a garden is located. Fanners on 
areas with upland \'Ii11 also have some cassava and/or kenaf. 

Beneficiaries are located throughout the tJortheast. The majority of 
family heads will have at least four years of schooling in the Thai 
educational system. Average household income is about $800-900, about half 
of which is from rice \~hile the rest is r.lainly frOM handicrafts, off-farm 
wages and cash crops. Family planning is no\'l practiced by over 40 percent 
of the households. The vast majority of vi11aqes do not have electricity, 
but over 90 percent of the households have a radio. 

Most households are \'Iithin 3 or 4 kilor.leters of an all-weather (at least 
gravel) road. Formal organizations exist within the villages (temple, 
school, develop~ent co~ittep.s, farmer's organizations, and cooperatives). 
Over 40 percent of the household head's belong to at least one of these 
fonna1 groups. '·1any househol ds have al so participated at one time or 
another in IIdevelopment ll efforts, often under the "tambon council" fund 
program in huiiding village roads, repairing hridges, etc. 

The farming enterprise is risky both for crops and animals. Drought or 
1ess than sati sfactory "/eather often reduce proc1ucti on, and di sease causes 
widespread mortality in livestock. Because most farmers often have only one 
buffalo, and thi sis the excl us ive source of draft pO\'fer, loss of thi s 
animal can spell disaster for the family. 



PART IV. THE NORTHEAST LIVESTOCK INDUSTRY 

The purpose of this section is providing a comprehensive study and 
profile of the livestock industry in the Northeast. Because of the detail 
presented in Part II, macro level aspects are not discussed. Rather, a 
description of feedstuffs availability is first presented after which the 
focus turns directly to describing the various production systems. This 
section is then finalized by providing a summary of constraints which affect 

.a potential livestock development project. Four village case studies are 
presented as Appendices 4.1, 4.2, and 4.3. 

Commercial Feedstuffs Availability 

There appears to be an adequate variety supply of comercia1 feedst.uffs 
in the tlortheast as there are man.Y feedstores 5ell i n9 feeds, and mi nera1 
vitamin supple~ents which farmers can purchase and mix with 10~a1 feed 
sources such as corn, cassava, rice bran, cracked rice, etc., to make 
complete rations. These feedstores also sell various vaccines and drugs for 
animal health. The number of these outlets is inJicative that a third 
production phase based on a cash economy is grOl·!ing in villages and areas in 
close proximity to urban centers. 

Production Systems--An Overall View 

It \'1ou1 d be inaccurate to depict husbandry practices and perfonnance as 
being uniform across the whole Northeast, or as being unifonn even within a 
village. The variability of both terrain and monsoonal rainfall, as well as 
management practices dictate considerable p1ace-to-place and year-to~year 

variation. Another factor is that village farmers vary considerably in 
their kno\tledge about husbandry methods, labor availability, and access to 
feedstuffs and improved inputs. 
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Farmers in the Northeast of Thailand, who are generally smallholders,' 
have traditionally integrated their livestock and cro~ production, as in 
other parts of the countr,y. Buffalo and cattle provide the main source of 
draft power for paddy rice production under prevailing rainfed conditions. 
Swine and poultry are raised to utilize rice by-products, such as rice bran 
and broken rice, as well as other home wastes, crop wastes, and weeds such 
as banana stems, sweet potato vines and tUbers, papaya leaves, water 
hyacinth, etc. Pigs are generally sold for cash at six-month intervals, 
while chickens provide for current cash needs. Buffalo and cattle, on the 
other hand, provide a long-term saving for special occasions; for instance, 
wedding ceremonies, a son entering monkhood, or severe drought or flood. 
Livestock contributes between 25 and 30 percent of household agricultural 
gross income. This, however, does not include the values for draft, manure, 
or social value. 

Poultry Production 

The 1982 inventory shows there are about 16.5 million chickens in the 
North~ast (Table 4.1). Therefore, in one year t the total number raised 
would be at least 50 million chickens in the region (taking an average of 4 
hatchings per hen per year). These chickens are generally produced from a 
backyard system in villages. About 80-90 percent of households raise some 
indigenous chickens, ranging from 5 up to 50 birds per household. The 1978 
census indicates that approximately 77 percent of the total holdings had 1 
to 19 chickens, while another 23 percent of the total holdings had 20 to 99 
chickens. Therefore, it can be said that practically all (99.61%) chicken 
production in the Northeast in 1978 was in the hands of the smallholders. 
Since the census was carried out, conmercia1 poultry production of both 

broilers and layers has slo\~ly developed in the Northeast but, even today, 
the number of large producers and their scale of production is still quite 
limited. 
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Table 4.1 Livestock inventory ;n the Northeast by province,
 
May, 1982
 

Prov; nce Hogs Chicken nuck Cattle Buffalo 

(Number) 

Yasothaon 

Korat 

Cha;yaphum 

Buri Ram 

Sur;n 

Si Sa Ket 

Ubon 

Kalas;n 

Udon 

Nongkhai 

Loei 

Sakon Nakhon 

Nakhon Phanom 

Khon Kaen 

r~aha Sarakham 

Roi Et 

59,215 

157,416 

58,211 

134,339 

94,3?0 

164,974 

46,964 

70,738 

15,070 

23,335 

53,049 

74,692 

73,915 

146,167 

582,386 

2,249,210 

590,752 

1,233,416 

1 , 057 ,455 

2,748,084 

5R8,910 

1,497,763 

388,583 

211,424 

1,462,480 

1,253,089 

1,066,982 

1,';/iR,3A7 

143,017 

323,074 

123,395 

271 ,4~ 

331,8fJO 

515,780 

199,085 

550,711 

127,074 

135,817 

257,590 

427,065 

302,034 

790,~71 

67,745 

?30,4~9 

107,963 

77,075 

91,720 

220,010 

93,822 

116,347 

30,453 

33,967 

187,310 

154,129 

167,629 

114,520 

120,487 

~84,178 

151,320 

318,~03 

225,7?1 

368,200 

208,583 

353,726 

159,899 

67,111 

175,427 

289,202 

208,182 

237,757 

N.E. Total 1,172,405 16,498,921 4,498,591 1,693,149 3,168,296 

Source: Agricultural Statistics of Thailand, Office of Agricultural 

Economics f MOAC, July 1982. 
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Chickens in the villages, almost all of which are of indigenous stock, 
are generally raised for both cash incoMe and home meat consumption. 
Certain imported (exotic) breeds have been raised on an experimental basis 
by some villagers, but they have not been \'1idely accepted because of a 10\'1 
survival rate, or poor production under village conditions. They have also 

been found to be more susceptible to predators and diseases than indigenous 
bir~s. The indigenous chickens are generally "Doh" or "Tapao" strains, but 
some are "Chae". The first t\'10 strains are larger, \'1hile the latter is a 
small type raised mainly as a pet and is not so economically important. 

Villagers pe~it their chickens roam freely all day looking for feed. 
These feeds generally consist of fallen paddy grains, worms and insects 
found in cattle or pig manure, table scraps, as well as local weeds and 
gra~ses. One of the popular feeding places for chickens is in the cattle or 
pig pen. Sometimes they may be fed small amounts of broken rice or rice 
bran, especially during routine rice pounding. Some villagers buy some 
broken rice from small rice millers. 

Vi11aqe chicken raising normally requires very little or no cash inputs 
for breeding stock, feeds, medical supplies, etc. Breeding stock are 
available from home hatching, while most feeds can be found around the 
household areas by chicken scavengers. Medical treatment or vaccination 
against diseases is rarely practiced by villagers. The most popular place 
for chicken housing is under the house or under the rice storage bUilding, 
with a piece of banboo rail as a roost during the night. Sone villagers let 
their chickens roost on trees. 

Mating between chickens takes place naturally and randon1y because of 
both sexes and all ages bei ng all OI'Ied to roam freely. Generally, the hens 

are bred by a flock rooster. The age at which a hen first begins layi'ng is 
190 to 250 days of age. Hens lay eggs in clutches with about 8-16 eggs per 
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clutch. After laying, the hen will brood for a period of 21 days. Then,. 
after hatching, the chicks are rearerl by their mothers for about 40-60 days 
until they can look after themselves. The hen then will commence laying in 
another clutch, continuing in this sequence throughout the year. A nest is 
located in a relatively safe place from cats, dogs, snakes, or thieves, anrl 
is made from a wooden box or bamboo basket laid with paper or straw. Hens 
normally lay eggs in the morning or late morning. The ratio of roosters to 
hens in villages averages from 1:7 up to 1:18, with the more common ratio 
being 1:13. 

Farmers raise chickens mainly for sale when needed, as well as for home 
meat consumption. Hence, breeding roasters and hens are normally maintained 
for chick production as villagers generally do not consume chicken eggs, but 
rather duck eggs. The main reason is to better keep chicken eggs for 
hatching, and raise the chicks for household meat rather than for egg 
consumption. 

Survival rates of chicks without disease outbreak ranges from 7?-87 
percent. The survival rate in the rainy season is generally lower because 
of high humidity, strong wind, and fluctuating temperatures which make 
chicks susceptible to respiratory disorder and other infectious diseases. 
Outbreaks of Newcastle disease are more frequent in the rainy period than in 
other seasons. In contrast, outbreaks offo\~l cholera, a disease that 
mainly affects mature birds, is most frequent in the summer (February 
April). 

At six months of age, the male chicken weighs from 1.5 to 2.0 kg. and 
the female 1.1 to 1.4 kg. At one year the ranges are 2.4 ~o 3.3, and 1.5 tc 
2.4 kg. for the male and the female, respectively (Tah1e 4.1). Village 
chickens reach maturity at about 1-3 years of age at which time tneir 
weights range from 3.~ to ~.3 kg. and 2.1 to 3.2 kg. for the male and the 
female, respectively. 
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In general, village chickens are sold to local buyers \'/ho visit 
households on motorcycles equipped with a hamhoo cage. Most chickens for 
sale are young, with an average weight of about 1 kg., or old culled 
roasters or hens. The main reason for selling is the need for cash rather 
than the culling of excessive stock. 

Price determination is based primarily on chicken body weight. Once the 
priGe is agreed on by both parties, chickens will be weighed by the Chinese
type scale. The local buyers will sell these chicken to the Amphoe 
merchants, who in turn take them to provincial markets where they are then 
generally sold at a 2fi-50 percent higher price than regular commercial 
broilers produced locally or from the Bangkok area. The sale of chickens 
takes place any time of the year, hut most sales occur from llanuary through 
f1arch, especially during February on the Chinese New Year Festival. At this 
time, village chickens are in their prime condition due to abundant feed 
supply as this is just after the rice harvest season. 

Village chicken production faces two major problems, (1) high mortality 
due to i nfecti ous di seases such as tJe't/castl e di sease, fowl chol era, fO\'/l 

pox, infectious bronchitis, etc., and (2) 10\'1 productivity. A 1980 study on 
30 villages (Pa1ara, et.al.) reveals that not over 6 percent of village 
chickens have ever been vaccinated against infectious diseases ~/ith vaccines 
obtained from a government agency. Also, most village chickens have never 
been vaccinated with vaccine from any source. As a consequence, it is 
estimated that about 50-70 percent of village chickens are lost each year 
due to infectious diseases. 
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Apart from the heavy losses due to i nfecti ous di seases. the productivity 
of village chickens. as compared to those in commercial production 
(Table 4.2). is relatively very low. although their adaptability to village 
cJnditions is quite favorable. especially their survival instinct, ability 
to search for feeds. broodiness, and rearing of chicks, etc. Their egg 
production is only 24 to 80 eggs per year as compared to 280-300 eggs per 
year from commercial 1ayers. Their gro\'/th rate is a1 so much slO\'/er than 
that of commercial broilers. Crossbreeding of village chickens can improve 
many of these characteristics, but the surviving ability of the crossbreds 
under village conditions is yet to be examined. It should also be noted 
that chicken feed availability under the eXisting system of village poultry 
production could be a limiting factor if village chicken productivity is to 
be drastically increased. 
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Table 4.2. Production coefficients for chickens in 
the Northeast of Thailand 

Item Un; t Traditional Corrmercial 

Age at ,.,hi ch hen first begi ns 1ayi ng Days 190-250 165-180 

Hen/rooster ratio 7-18 12-15 

. Repl acement age of hens Yr 3.5 1.5-2 

Eg gs per cl utch Eggs 8-16 

Average clutches per year 3-5 

Eg gs per yea r 24-80 250-300 

Survivability of chicks to 60 days 

of age (no disease) % 72-87 95 

f10rtality of hens % 10-15 ? 

Ha tch ab i1i ty % 58-94 80-95 

Weight of chickens (60 days) kg. .030-.043 .035-.040 

Weight at six months 

Male kg. 1.5-2.0 

Femal e kg. 1.1-1.4 1.5-1.8 

(crossbred) 

Weight at marketing (56 days) 

~1ale kg. 1.5-2.0 

Female kg 1.5-2.0 

Weight at 1 year 

r~a 1e kg. 2.4-3.3 

Female kg. 1.5-2.4 2.0-2.5 

Weight at maturity 

Male kg. 3.2-4.3 

Female kg. 2.1-3.2·' 2.5 

Gain per day, 60-180 days 

Male kg. .012-.016 

Femal e kg. .C09-.011 

Broil er, ga i n per r1a~' kq. .O?6-.036 

Source: Village level from C~antala~hana, 1981 and Palarak, et.a1., 1979; 
COr.r.1ercial Broilers fran '·ir. A!1unong f.hench~r·n·,i1.iit; f.omercial layers f,~om .J\.\ 
Animal Science Department, Kasetsart Uni'lersity. _ \ 
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Swine Production 

The 1978 National Agricultural Census indicated that there were a total 
of 1.3 million pigs in the "ortheast, approximately 22 to 25 percent of the 
total pig population in Thailand. Ahout 26 percent of the total number of 
holdings in the Uortheast raised some numher of pigs. Among them, about 8~ 

percent have 1 to 4 pigs, while another 14 percent have ~-19 pigs. It is 
clear then that at that time at least 90 percent of pig production in the 
Northeast was in the hands of smallholders. 

Pig production in the Ilortheast can be classified into two general 
types: weaner piqs and fattening operations. These enterprises are almost 
exclusively operated by smallholders, especially those in villages and 
around suburban areas as there are only a very few larger commercial pig 
farms in the Northe~st at present time. Commercial farms generally 
concentrate on fattening operations. 

Pig production is traditionally associated "lith rice prorluction, where 
rice bran and broken rice are sometimes used by small farmers as feed 
supplement for pigs. Thi5 is usually purchased from a village miller. 
Village pigs are generally fed with locally available weeds and crop wastes 

such as water hyacinth, morning glory, banana stems, grasses, sweet potato 
vines and tUbers, papaya leaves or fruits, etc. They are fed only minimum 

amounts of rice bran or broken rice, and these are usually boiled or mixed 
with garbage. In some areas pigs are allowed to scavenge around the 
household, or cropping areas near the villages riuring the day, and then 
given supplemental feeds in the evening. SO\'lS \'/i11 be fed.·t\'/ice a day. 
~leaner pigs may he fed \'lith pig starter ration ,·,hen "leaner pig price is 
gooa, but most farmers (60-70 percent) do not purchase any commercial feeds 

for either growing or hreerl;~~ animals. 
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In general, the pigs raised by smallholders are mainly crossbreds of 
Large White, Landrace, and Duroc Jersey. These crossbreds originally 
resulted from crossbreeding between these exotic breeds with the Thai 
indigenous pigs, known as "K\'Iai ll pig and IIRaad ll pig by the local people, 
about 20 years ago. Today, virtually all pigs throughout the Northeast are 
crossbreds of some exotic breed with less than 5 percent having tra~es of 
indigenous strains. At the same time, very few farmers in villages raise 
purebred exotic pigs. 

Average age of gilts at first breeding on village fanns is 14 to 20 
months (Table 4.3). When a gilt comes in heat the owner will hire a 
breeding boar from a boar operator available in the same village or in a 
nearby one. Mating takes place either at the gilt's or boar's pen, 
according to an agreement on service charge, ~/ith guarantee for conception. 
The average sow to boar ratio in villages is around 65 to 85, with the 
preference for Large White and Landrace hoarse Thp. charge for boar service 
is generally paid in cash, ranging from 50-150 Baht per conception. r1any 
fanners, ho\,/ever, pay in kind such as three chickp.ns, a certain amount of 
sugarcane, or one weaner pig. 

The -average village SO\'I produces about b/o litters a year, ~/;th 9 to 12 
live pigs at birth. About 7.5 pigs are weaned per litter at an age of 8 
weeks. Death loss of pigs from birth to weaning is around 21 to 35 
percent. Average \"lei ght of pi gs at \/eani ng (8 \'leek s) is approximately 8 to 
12 kg. rr10st SO\'lS \'Ii11 be kept for fi to 10 farro\'/ings, or up to 5 to 1i.5 
years of age before di sposa1. Some sows tha t sti 11 produce \-/ell \'Ii 11 be 
kept for a longer time. On average, village raised SO\'IS prOduce about 12 to 
19 weaner pigs per year (Table 4.3). 

Housing for pigs is usually nane of locally available materials such as 
bamboo and nipa-pa1m or tree-leaf for roofing. ~eneral1Yt no cash inputs 
are required for housin(J co%truction, ~xr.r;pt t~()~i: for medium-scale 
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production \"here cheap construction materials are sometimes required. 50\'/s 

are usually tied by a cord from their neck to the tree or house post, and 
kept on a dirt floor. Only 15 to 30 percp.nt of Northeast pig raisers have 
pens with cement floors and permanent roofing. Other facilities for pig 
raising such as feed troughs, water troughs, etc. are usually made of 
locally available materials. For example, feed troughs could be made of 
wood, split car tires, or old utensils. 

Pigs in villages are often not vaccinated against the common infectious 
diseases such as foot-and-mounth disease, hog cholera, etc., and are usually 
not treated for parasitic diseases. Free government health care service is 
generally available from the District Livestock Offices, but remote villages 
usually are not reached. 

Fattening of barrol'ls or gilts in villages is considered by most farmers 
as a means of savings, \'/hile more market-type operations are usually 
concentrated around Changwat and J1r.Iphoe suhurban arr:as, where fattening 
operations are usually related to rice milling or ~tilization of food-store 
and restaurant garbage. Barrows or gilts in villages are usually raised 
until they attain a body weight of 120-130 kg. with an average slaughter age 
of around 270 to 300 days. Pigs are raised to heavier market weight ~han in 
commercial operations because transportation and slaughter costs are charged 
on a per pig basis. These barrows and gilts yield dressed carcasses around 
55 to 60 percent of slaughter weight. 

The sale of pigs commonly takes place at the fanmer's household. Buyers 
and farmers negotiate, with price set on a per head basis. Young pigs are 
frequently sold at about 10 days of age for roasted pigs in"large city 
restaurants. Weaner pigs are sold at about 8 weeks of age with a weight of 
8 to 12 kg. The price rangp.s from 120 to 500 Baht per pig, depending on 
market price of live pigs. $lauqhter pigs, sold in the same manner, are 
collected from different vi11:lCJp.s ct'1d hrOllfjht t'l it r.~i1tra1 roadside area. 
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They are then placed in fndividua1 rattan baskets and transported by truck 
to either city slaughterhouses or to central livestock markets. Culled sows 

•and boars are also sold for city slaughter. Village slaughter of pigs is 
very rare, occuring only during certain traditional ceremonies. 

Co~ercia1-sca1e pig production in the Northeast is very limited, ~'ith 

only a few farms of 100-300 fatteners found around Khon Kaen, Korai: or 
other large cities in the Northeast. (For more details on commercial pig 
production coefficients see Table 4.3). Feeds are usually mixed en the farm 
using comnercia1 premix sold in bags, with corn, rice bran, and broken 
rice. Vaccination against hog cholera is conmon on these farms. Because 
the largest pork market is in Bangkok, and because many large commercial pig 
farms with breeding and fattening operations have developed near Bangkok, 
such as those in Nakhon Phathom area, the Northeast is at a disadvantage due 
to the long distance and consequent high transportation charges. If pigs 
could be slaughtered in the Northeast and shipped in refrigerated trucks, 
this could be conducive to expansion of co~ercial pig production in the 
region. But, at present time, there is no modern slaughterhouse in the 
Northeast. Also, there is no limitation on pig fattening an~~here in 
Thailand as far as feed supply is cOllcerned. Rather the m.ajor limiting 
factor is the demand for .pork. 

{ 
.1\':7 
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Table 4.3. Production coefficients for swine in Thailand
 

Item Units Traditional Cor.t!lercia1 

Farrowings per sow per year No. ?.o 2.2 

Pi g per 11 tter, 1he No. 9-12 9-10 

Pigs weaned per litter Uo. 7.5 
(8 ''leek s) 

8.5 
(4 ''leek s) 

Death loss, birth to weaning % 21-55 10 

Average weight per pig at weaning Kg. 8-12 
(8 week s) 

6-8 
(4 week s) 

Pigs weaned per sow per year No. 1?-19 18-19 

No. of farrowings prior 
to SO\" di sposa1 No. 6-10 4-8 

Age of gilt at first farrowing 
Age of sow at disposal 

f10. 
Yr. 

18-24 
5-6.5 

11.8-12.8 
2-2.5 

Sow/boar rati 0 50'" 65-85 20 

Average wei ght of barro\'ls and 
gilts at slaughter Kg. 120-130 90-110 

Average age at slaughter Days 270-300 180 

Net gain, weaning to 
slaughter ''lei ght Kg. 110-120 8?-104 

Average daily post-weaning gain Kg. 0.36-0.44 0.55-0.69 

Average age at first breeding Ho. 14-20 8-9 

Dressing percent q

." 55-60 60-6~ 

Source:	 Village level esti n"l1tes fral' 1/3ri nus ~()UI·CP.S by Charan 
Chanta1akhana; cor:!r.1er~;al fror.1 IIr. ,inunoll'1 (:Ilcochernviljit (S,.,ine 
prorlucer 1n Ibkhon rathol'l). 
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Buffalo and Cattle Production 

A1nost 65 percent of Thailand's water huffa10 are found in the 
Uortheast, "/hi 1e more than 40 percent of catt1 e are produced in thi s 
region. The 1978 National Agricultural Census revealed that 3.6 million 
buffaloes and 1.7 million cattle are also found in the Northeast. About 74 
percent of the total numher of farm holdings raised sone buffalo, while 
about 21 percent have at least one head of cattle. In many villages almost 
every household has some huffa10 and/or cattle \'/hi1e in others only a few 
have cattle. Among buffalo holders, about 8? percent have 1 to 4 head, 
while only 18 percent have 5 to 19 head. Henc~, it can he said that 
practically all buffalo are in the hands of smallholders. For cattle 
production, around 70 percent of farmers \'/ho o\'ln cattle have 1 to 4 head 
while about 28 percent have ~ to 19 head. Similar to other species it can 
also be concluded that over 90 percent of cattle ovners are smallholders. 
However, it shou1 d be noted that a 1arger percentage (28 ~ercent) of catt1 p. 

raisers have relatively large numhers of animals (5-19 head) as compared to 
buffalo raisers (18 percent). 

Land cultivation in Hortheast villages depends almost entirely on 
buffalo pm'ler. f10re than 60 percent of all village buffalo, or virtually 
all mature animals of hoth sexes, are trained and utilized for draft 
purposes. Draft buffalo are used for tillage (of both paddy and kenaf) at 
about 60 to l?O days per year duri ng \·,hi ch time they prepare an average of 
about 1.6 ha. per animal per year. Average years of work for buffalo is 12, 
after which the animals will be sold for slaughter. 

r10st rice production in the ~lortheast depends on the use of buffalo and 
cattle for land preparation, transportation, etc. The use of aninals for 
draft is quite suitable ec~nomica11y and socially since most farmers live in 
remote areas and 0\'10 only spall parcels of lanrl, \'/hile family lahor is 
available \'/henever needed. lluffal0 anti c·]ttle fl";H1uction is not regarded as 
a distinct enterpri~~; rathor, it is In int~Qrnl p~rt af the crop production 
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system and many characteristics of these systems are reflected in the 
patterns of bovine use and production. In adrlition to providing the main 
source of draft power to crop farming in the Northeast. cattle and buffalo 
also represent long-term savings as well as security of fanmers in case of 
crop fai 1ure. 

Northeast farmers usually set aside small plots of land. 1 to 4 raft for 
buffalo and cattle grazing to supplement other sources of grazing areas 
available in the villagp. such as paddy fields. scrub forests on upland 
areas. highway shoulders. rice bunds. co~unal grazing lands. etc. In 
general. buffalo and cattle depend mainly on rice straw and stubble. while 
other crop residues such as corn stalks. cassava and kenaf leaves. etc •• 
also provide substantial sOl/rces of rou!Jhilr1e, especially during the dry 
season. Rovine breeding stock are generally produced in the individua1's 
o~m herd with only infrequent purchases of breeding stock from outside 
sources. An exception would be efforts at improving their livestock's 
genetic base. 

From Decemher through Fehruary, i.e. the post-harvest season, all 
buffalo and cattle are allowed to graze in the paddy fields where breeding 
will also take place. During r1arch through r4ay (the dry season). feed in 
the paddy fields becomes so scarce that some farmers have to graze their 
buffalo and cattle in upland scrub forests or on high\1ay shoulders, etc. At 
thi s time they suppl ement them wi th ri ce stra\'1 or other green fodder \'Ihen 
animals return home in the evening. 

From r4ay to November, the croppi ng season \'1hen paddy fi e1 ds are all 
under rice and the upland areas are under upland crops such 

." 
as kenaf. 

sugarcane. groundnuts, corn, etc., animals \'Iill be grazed in fallO\I fields 
and the plots set aside for th~m. They are also occasionally tied around 
the household and fed ,",it., ri::e stia'",. SOF"!e famers r.lilY cut-and-carry green 
grasses from upland cr~p are~s or bac~Yilrrl fi~lds Fryr their buffalo and 

cattl e. tlo concentra te or j1; nt?t"nl sllpol r:11~"~S Jrc qi',~n to ther.r. TI~ere are 
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virtually no cash inputs used and most tending is done by family labor. 
Animals are generally kept under the house during the night where they are 
more safe from thieves. 

Practically all village huffalo are the indigenous swamp type. They can 
be found in two colors, black or grey, and white. Only about 3 to 15 

percent of them are white even though tnere is no scientific evidence so far 
to discriminate against them as far as production and work abilities are 
concerned. There do exist, however, some traditional beliefs against white 
buffalo as, for instance, some villagers believe that white buffalo meat 
produces an allergic reaction in pregnant women, some believe that white 
animals belong to some mythical spirit, and others contend that white 
buffalo are not as resi5tcii:t to sunliqht as grey ones, etc. In 
contradistinction, some villagers take white buffalo as good luck. 

Buffalo breeding generally takes place through random natural mating 
with no color discrimination. Artificial insemination in buffalo has been 
offered by qnlfernr:lent only duri ng the 1ast 2 to 3 years, and then only in 
limited areas. Within-breed breeding is commonly practiced in buffalo, with 
limited interest for crossbreeding \'lith r1urrah buffalo (milk type). Only 
limited nUr:lbers of the first generation crossbreds can be found in the 
Northeast. Some farmers complain about the difficulty in handling crossbred 
buffalo at work, but this could be attributed to the training of them. 

The average weaned buffalo cal f crop for the Northeast as a "/ho1 e is 
35-40 percent per year and the average cal vi ng interval of cm'/s ,·Ii th cal ves 
is one and a half years (Tah1e ~.4). Pre-weaning death loss is estir:lated to 
be as high as 10-30 percent, but post-weaning deat:l loss is"usually 10\'1 (2-3 
percent). Age of buffalo cows at first calving rang!::) fror:l 4.5 to 'l.5 

years, which indicates that their age at first breeding is around 3.5 to 4.5 

years. 
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Duffa10 calves at birth weigh around 24 to 32 kg. and at weaning (8 
months) 90 to 120 kg. The post-weaning gain ranges between 0.24 to 0.30 kg. 
per day ",hen they are fed mai n1y on grass. The wei ght of buffalo cm-/s 
averages 350 to 440 kg, while mature castrated males average 500 to 550 kg. 
Mature animals dress out at 45 to 50 percent. 

~'ost of the. Northeast's 1.7 million cattle are still the Thai indigenous 
breed even though Brahman crossbreds can be found in many areas due to 
introduction of Brahman bulls into villages by the Department of livestock 
Development during the last 30 years. The Brahman crossbreds adapt well 
under village conditions and are quite well accepted by the villagers. Some 
raise high grade or even purebred Brahmans. Brahman and crossbred cattle 
comJ:1and a Much higher price per kg. than that paid for buffalo or indigenous 
cattle. Production of crossbred calves is either through natural mating via 
the DOLO's bull loan program, by usi ng privately O\med bull s, or through the 
artificial insemination service offered by the nOLO. A.I. service,' hm'lever, 
is generally limited to farmers who live near the A.I. stations or within 
20 km. radius from the Livestock Development Centers (lOC's), ther'e are only 
80 lOCs. The demand for BrahJ:1an bulls by farmers continues to be high in 
the Hortheast and throughout the country as a \'Ihol e. 

Duri ng the 1ast 3 to 4 years fanners have become i ncreasi ng1y interested 
in crossing Brahman crossbred cows to Holstein-Fresians (with frozen semen) 
in order to produce crossbred dairy heifers to be sold at a government 
guaranteed price of 40 Baht per kg. ($0.79 per lb.) for females and 20 Baht 
per kg. ($0.40 per lb.) for males at auction markets in Ban Phai and Maha 

Sarakham. 

In general, cattle ;n villages produce about a 40 to 45 percent calf 
crop per year, with a calving interval of one und a half years. Calf death 
loss from birth to weaning is 5 to 1~ percent, ,·'hile tllP. estimate after 
\'Ieani ng is as 10\" as ? to :l percent. Tile ;Herc1g~ \'/Eilni ng wei ghts of 
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indigenous cattle, Brahman ha1fbreds, and purebred Brahmans are 80-100, 
100-150, and 130-180 kg., respectively. Under village conditions, cows 
commonly produce their first calf at 4.5 to 5 years of age. By the time 
they have been replaced at 15-16 years of age they will have produced only ~ 

or 6 cal ves. Acompari son of tJortheast coeffi ci ents wi th those under 
si~i1iar c1i~atic condition5 in Florida, U.S.A., is given in Table 4.5 to 
place the Northeast data in perspective. 

Steers fro~ the indigenous Thai breed, Brahman-cross, and Brahman 
breeds, cOQrnon1y gain 0.20-0.24, 0.30-0.35, and 0.35-0.40 kg. per day, 
respectively, when fed on grass or natural grazing areas. Ho\'/ever, if they 
are raised on improved pasture with reasonable supplement, these three 
breeds can gain 0.30-0.40, 0.35-0.60, and 0.80-1.00 kg. per day. The mature 
wieghts of indigenous and crossbred steers averages 375 to 425 kg., and 500 
to 550 kg., respectively, with average dressing percentages of 4~ to 55 
percent. 

About 30 percent of the total cattle herd are for working i.e. draft. 
Cattle bullocks are generally preferred for cartage because they move at a 
faster speed as compared to buffalo. Villagers generally select bigger 
animals, both cattle and buffalo, to be castrated for work, since the 
castrated animals will become tamer and easier to handle. 

Health care for buffalo and cattle is very minimal. Some of them may be 
vaccinated against certain infectious diseases, but most are not. Farmers 
usually have little interest in bovine vaccination, except after a disease 
outbreak takes place. One common infectious diseases in bovine animals is 
foot-and-mouth disease of Types A, 0, and Asia-l while Hemo~hagic Septicemia 
is very seri ous in buffa 10. Anth rax in both bllffa10 and cattl e ; s comon. 
A small percentage of villaae COHS are found to be positive for 
brucellosis. In addition, int~rn~' r.ar~sites s~ch a~ ~trongeloides and 
neoascaris are also cO!~monly fO!JIld In bnth bllffaln. IV"! ':attle. In general, 
fanners do not huy Jny !1Qdidn~ to tre"t sick :inii~ills, oreferring to use 
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traditional curing methods practiced since ancestral times. Some herbs and 
medicinal plants are also available in villages, but there is some question 
about their effectiveness. 

Farmers rarely sell their buffalo or cattle, except during exceptional 
occasions. When they do, sale of buffalo and cattle in the Northeast 
generally occurs at the farmer's household. The buyer and the farmer will 
bargain on the price which is determined by eye and experience as no 
weighing is conduct~d since animal scales are unavailable. The sale of 
buffalo and cattle generally takes place more often during July to October 
i.e. after rice planting. So~e farmers may purchase a work animal or a 
breeding cow to replace some old stock if they have sufficient cash i.ncome 
from rice selling; this is considered to he a source of savinq rather than 
using banks. 
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Table 4.4. Production coefficients for buffalo 
in the Northeast of Thailand 

I t e m Un; ts Coefficient 

Calf crop (weaned) %/yr. 35-40 
Calving interval Yr. 1.5 
Death loss (weaned calves &older) % 2-3 
Death loss (birth to weaning) % 10-30 
Replacement rate (cow herd) % 6-7 
Age of co,., at rep1 acement Yr. 16-17 
Land use per A.U. Ha. 0.15-0.20 
Animals per family no. 1-4 
\~ei ght at birth Kg. 24-32 
Weight at weaning (8 mo.) Kg. 90-120 
Wei ght of cows Kg. 350-440 
~/ei qht of btlll ock sat maturi ty Y.g. 500-550 
Age at first calving Yr. 4.5-5.5 
Dressing percent (bullocks) % 45-50 
Post weaning daily guin, grassfed bulls Kg. 0.24-0.30 
Finishing phase dai1y gain, feedlot steers Kg. 0.40-0.70* 
Area of 1and p1 ow~d per day Ha. 0.14-0.15 
Days worked per yedr Day fiO-1?0 
Area of land p1 oHed pet~ buffalo per year Ha. 1.6 
Average age of bullocks at slaughter Yr. Hi 

Average years of \lori< by buffalo Yr. 12 

Source: Chantalakhan~, ~t.al .• lq7Qa and 197Qb. 

*Same ration as cattl,~ 
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Table 4.5. Production coefficients for beef cattle in the
 
Northeast Thailand compared with Florida in the U.S.A.
 

I t e m	 Units Northeast Florida, USA 

Calf crop (weaned) 

Calving interval 

Death loss (weaned calves &older) 

Death loss (birth to weaning) 

Replacement rate 

Age	 of cow at replacement 

land use per Animal Unit 

Animals per family 

Wei ght at \'/eani ng (8 mo.) 
Na tive 
Crossbred, native/Brahman 
Brahman 

\~ei ght of cow 
Na tive 
Crossbred, native/Brahman 
Brahman 

Age	 at first calving 
Na tive 
Crossbred, native/Brahman
Brahman 

Weight of steers at maturity
Na tive 
Crossbred, native/Brahman
BralJrnan 

1,/yr. 

Yr. 

% 

% 

% 

Yr. 

Ha. 

No 

Kg.
Kg. 
Kg. 

Kg.
Kg. 
Kg. 

Yr. 
.Yr. 
Yr. 

Kg. 
kg.
kg. 

40-45 75-80 

1.5 1.0-1.2 

2-3 2 

5-15 3 

6-7 11 

15-16 1? 

0.15-0.20 1.2-1.5 

1-4 25-300 

80-100 
100-150 
130-180 190-210 

175-?50 
300-425 
450-550 450-550 

4.5-5.0 
4.5-5.0 3-3.5 
4.5-5.0 3-3.5 

375-4?~* 
500-550 

-** 400-500 

Source: Chanta1akhalla, et.al •• l~nr,rl and 197(')',. 

* Bulls castraterl ~~ 3 y~ars cf age 
**~)Ot usually casttat:1d. 
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Table 4.5 (cant.) 

I t e m Units Northeast Flori rla, USA 

Dressing percent, steers or bulls 
(hot \'1ei ght)

Ha tive 45-S5 
Crossbred, native/Brahman SO-55 
Brahman 60-65 

Post-weaning daily gain,
grassferl steers 

Native 
Crossbred, native/Brahman 

kg.
kg. 

0.20-0.24 
0.30-0.35 

Brahman kg. 0.35-0.40 

Finishing phase daily gain, 
feedlot steers 

Native kg. 0.30-0.40*** 
Crossbred, native/Brahman
Brahr.tan 

kg.
kg. 

0.35-0.60*** 
0.80-1.00*** 1.10-1.20 

Source: Chanta1akhana, et.a1, 1979 and Simpson, Baker and Eason, 1981. 

***60-70% cassava chips, 10% corn, molasses ann cottonseed meal. 
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SlII.l1"ary I' Constrai nts. Concl usi ons 

The purpose of this section has primarily been to describe the livestock 
production systems found in the Uortheast. The analysis indicates that all 
systems are rudimentary. Animals are raised in a manner which involves the 
least use of cash 1nputs, a practice which results in animal husbandrY 
management which is ~sually well helow the economic optimum, i.e. the point 
where marginal cost equals marginal revenue. The practices are perfectly 
rational from the villager's view point, one which prioritizes risk 
aversion. Thus, the human factor is probably the greatest constraint, with 
technical factors subservient to it. Our reason why Northeast farmers act 
as risk minimizers is the continually decreasing size of holdings as well as 
grazing lands for bovines becoming scarcer. Also, connunal lands are 
constantly overgrazed to the point that land and forage programs are 
virtually impossible to instigate. Puhlic lands are becoming less fertile 
as nutrients are leeched out. 

The constraints to animal production in the Northeast run from feeding 
to manager;;ent, and health to governr.1ent policies. Animals gro\'1 and thrive 
because they are hardy. In a "/ord, animal s survi ve because of thei r i nheri t 
abilities and not because of good or even moderate management practices, at 
least in an advanced hushandry sense. This is not to say that animals are 
not well taken care of--they are, but within the context of constraints 
imposed by villane conditions on their O\'mers. The net result is periodic 
large-scale losses due to disease, drought and economic conditions. 

It is concluded that village chickens cannot compete \'/ith large scale 
egg and broiler producers even though there are specialized 

" 

premium price 
local markets for native chickens. With the exception of improving animal 
health and providing ir.folmatinn about improved management. little can be 
done to stir.lUlate pro rf'lr. ti on. Thus, very little emnt!i\sis \·Jill be placed on 
poul try in the subprojer: ts r1e'/cll)!>~'i i 11 Pilrt 'jJ L 
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Comnerci a1 s\'line production is equally as modern and efficient as in 
co~ercia1 poultry operijtions. Improved crossbred hogs are commonly found 
in villages and, even though their feeding and management may not equal that 
on 1arge farms, they do util i ze local agri cu1 tura1 by-products, and produce 
feeder pigs for larger farms. If they have sufficient feed, weaners are fed 
to market size. Swine production in Thailand easily meets domestic 
consumption needs. Without an export market, any great increase in 
production would result in economic loss to producers. Therefore, within 
this project there is little need for a s\'/ine project activity. Rather, 
just as with poultry, assistance to swine will be channeled through the 
animal health and management programs. 

Beef and buffalo are a source of food and power as well as being a form 
of savings for farm families. About 77 percent of Northeast fa·rmers 0\'In 

buffalo and abolJt 25 percent o\'ln cattle. Well over half of these O\·mers 
have less than 10 head. Farmers in rainfed areas of the Northeast could 
benefi t frol':l improved breedi IJ stock; animal heal th survi ces; better forage 
for animals (forage crops also fit into farming systems nicely cump1ementing 
soi 1 conservation efforts) and improved marketi ng. Thi s project \-,; 11 
primarily focus on these areas of assistance. 

Analyzing the neeos of Northeast fanners indicates they would benefit 
most from improving their calf production operations, and moving into 
producing dairy crosses for dairy farm5 around Bangkok. There is also 
considerable potential for them to grow-out calves for sale as breeding 
stock, and to fatte'J them to slaughter "/eights. Also, as commercial feed 
lots develop in areas of agriculutra1 waste products, they can supply feeder 
cattle and buffalo calves or yearlings to these operations~ 

'Reproductive efficiency in Doth cattle and buffalo is rather 10\" with a 
calving interval of 1.~ years Jnd high calf mortality (10-20 percent). 
Improved heal th care for the femal e5 1';eu10 res lJl tin I-i gh concepti on rates 
from both AI and natural fJ1atirtgs. These 31'eil5 np,ed to he concentrat~d on in 
only 1ivestock ir~lD!'rl."e'!Ip.nt iJroj~ct. netail~d ohservation animal heaith are 
presented in A~pJr.dix 4.4 



PART v. INSTITUTIONJ\l 1\~!AlYSIS 

This section is comprised of 5 parts; the Department of Livestock 
Development (DOLO). other government agdncies. external assistance. a 
summary of the Northeast Livestock Development Project. and constraints. 

Department of Livestock Development 

The Department of Livestock Development (OOlO) in the Ministry of 
Agriculture and Cooperatives has all-encompassing responsibil~ties on 
matters of animal agriculture. These ar2 to: 

Control animal diseases; 

Initiate and co~rdinate programs in livestock improvement; 

Conduct research on animal breeding. nutrition and diseases; 

Produce vaccines. sera and antigens for hoth domestic and foreign 
use; 

Provide animal diagnostic services; 

Register and control veterinary practitioners and livestock 
traders; and 

Regj ster producers of animal feeds and control feed qual i ty. 

These duties are designed to be carried out through an administrative 
structure approximati ng that shO\'In in Fi gure 5.1. 

The Director General (OG) is assisted by a secretariat 
.'
and Divisions of 

Finance and Personnel. Four divisions relating to animal health are under 
one .Deputy DG \'/hile five divisions related to animal production are under a 
second Deputy DG. Fil?ld \lork on 5'1Me 40 stations throughout the country is 
directed by the technical diot;s10:1S in [!rlnr'Jko~. 



--------

Fi gure 5.1. Organization of the Deoartment of Livestock Development, as of Auqust 1982 
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There are 9 regional offices in the field, but these have only had an 
inspection and reporting function until no\'l. HO\'lever, they may be 
strengthened in the future to have a broader role in coordination and 
direction of Department services. Provincial and District livestock 
Officers are responsible to both the DOLO ann to their local administrators 
in the Ministry of Interior. 

The recently terminated World Bank project (described later), based at 
Tha Phra, was administered as a separate agency which reported directly to 
the OG. Activities and personnel in the livestock Development Project (lOP) 
are still functioning, pending reorganization by the DOlD. 

Staff levels of the various DOln divisions are shOl'ln in Table 5.1. In 
the just-completed fiscal year, there were 684 people involved in 
veterinary-related work and 1,025 people in animal producton-related 
activities. Twenty percent of the funded positions were vacant. In 
addition to the total of 3,651 positions in the nOLO, a further 581 
positions have been approved but are not yet funded. Also, in addition to 
the personnel listen in Table 5.1, the Department employs some 2,000 
full-time laborers plus additional temporary workers on its numerous 
facil ities. 

Tahles ~.2 and 5.3 provide further information on staffing of the DOLO. 
If the personnel numbers are stacked according to Civil Service Commission 
levels, they would form a sharply peaked and broadly based pyramid. 
Virtually all M.S. and Ph.D. trained personnel are sited in Bangkok, hut 
many of them have responsibility for field activities. 

One important point is that the data in Tables 5.2 and 5.3 are somewhat 

misleading for, while they S~~W ahout two thirns of the personnel as located 
in the Central office, in r2i1litj' at 1etlst half of them actually \'/ork most 
of their time outsidp. of Bangl.:r)l~. 
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Table 5.1. Staff levels within DOLO. FY 1982 

Personnel Hu~hers 

Ii. tual Total Funded 
Division of Authority Staff Vacanci es Positions 

Administration 4 4 
Secretari at 33 3 36 
Fi nance 49 1 50 
Personnel 40 3 43 

Veteri nary Service 114 20 134 
I 

Veterinary Biologics 87 15 10? 
Di sease Control 351 128 479 
Veterinary Research 135 21 Hi6 

J\nir:ta1 Husbandry 376 90 461> 

Artificial Insemination 150 40 198 
Animal tlutrition + Pastures 183 45 228 

Feerl Quality Control 25 2'1 
Livestock Extension 23 3 26 
NE Livestock Developr:tent Project 260 40 300 

Regional offices 25 3 28
 

Provincial offices 1.039 327 1,37n
 

Total s 615 2.912 739 3.651 

Source: nOLO Personnel Division
 



Table 5.3. Educati onal status by location of DOLO personnel 

Degree He1 d Central Regional Total 

Ph.D. 4 4 

M. S. 31 31 

B.S. 138 400 538 

Vocational 1,138 810 1t 954 

Other 940 184 1t124 

Total ~ t2~1 11'l'lO 3.0!il 

$" Jt'ce: DOLO P~r$anm~ 1 Divi'iion 
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The DOlD has numerous in-house training programs for their personnel. 
The Training Division conducts study sessions year-round for entering and 
existing staff. There is also a curriculum to prepare village volunteers to 
assist field \'1orkers in disease control work, and a b/o-year curriculum to 
train paravets to vork as assistants to nistrict livestock Officers. The 
latter program has a total of about nOO students at three teaching sites: 
Bangkok, Chiang nai and Khon Kaen. 

There are numerous DOLO personnel abroad in various short-term study 
tours and seminars although only 6 staffers are currently on leave for 
graduate studies abroad. Four of these are in veterinary-related studies 
and two are in animal science curricula. An additional two women staffers 
on educational leave will apparently not return to their posts; this is 
reportedly a fairly common hazard. 

Tahl e fi.4 presents data on the current nOLO hlldget. The foll 0\''; ng 
points can be made: 

1.	 The funrls directly bUd9p.ted for relief of welfare work ~re a 
small proportion of the total; 

2.	 More is spent on veterinary research than on production-related 
research, but livestock development receives considerably more 
funds than does disease prevention; and 

3.	 Cattle and buffalo receive far greater attention than do the 
other livestock species. 

·Appendix fi.l contains a description of the major functions and physical 

facilities of the DOLO divisions engaged in Northeast activities. 
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Table 5.4. DOLO budget by activities or areas of work, FY 1983 

Item Budget Percent 
(Baht) (US$) 

1- General Administration 21,317,700 926,826 03 

Admi ni stra ti on 17 ,~n5,300 

Feed Quality Control 3,475,200 
Animal Treatnent Section 477 ,200 

2. Field Administration	 118,843,000 5,167,087 

Administration 100,110,400 
Livestock development in 

sensi tive areas 5,000,000 
Drought relief in Tung Gula 

area of the Northeast 7,124,300 
Livestock development in the South 
NERAD counterpart fund 

3,500,000 
3,100,300 

3. Poverty Relief Work 37,532,800 1,631 ,861 Of) 

Buffalo banI< 
Small animal 

projects
projects in villages 

?4,OOO,OOO 
1],532,800 

4. Research 2q , :l?l ,900 , , ?7~ ,865 O~ 

Veterinary research on animal heal th 20,709,900 
Animal science research 8,612,000 

5. Livestock Oevelopment	 268,426,700 11 ,670.726 44 

Cattle and Buffalo ?33,4?6,700 
Swine 2?,27fJ,300 
Poul try l?,07fi,200 
Other species 927,000 

6.	 Disease prevention lVI,qn,lOO .. 6,085,744 23 

Biologics production 43,830,800 
Disease prevention 96 •141 ,JOO 

Total 5Pi /;9'; ,70O 26,781,117 100 

Source: rmAr. 

l\~
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Other Public Institutions 

The National Securitv Command (NSC) directs livestock extensi~n 
• v 

activities similar to those of the DOLO, but only in several border areas 
that are p~litically sensitive and therefore dangerous for normal 
operations. At the Sakon Nakhon NSC unit, AI services produced 13,000 
"confinned ll calves last year using semen of seve.ral European beef hreeds as 
well as Brahman, Sindhi, and buffalo. Crossbred calves are purchased from 
fanners at ahove-market prices, grO\'In-out on station land, slaughtered, and 
the meat shipped to Bangkok in refrigerated trucks and sold at a premium to 
restaurants. The numher of animal s marketed tlli s way is stil 1 small--ahout 
20 head per month. The program has obviously received strong and enduring 
support through the military ann of the RTG. Relations bet\'leen the NSC and 
DOLO personnel appear to be amicable and perhaps complementary. 

Another institution with possihly important effects on Northeast 
livestock is the Faculty of Agriculture at Khan Kaen University. This 
instituti~n is thoroughly described in a separate RAI study and so will not 
be reviewed here. 

Acomplete description of the func~ions and facilities of RTG 
institutions related to the northeastern livestock industry is given in 
Appendix 5.1. In addition, remarks are provided as explanation ahout their 
involvement. 
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External Assistance 

The ~'inistry of Agriculture, 1n general, and the nOLO, have had a long 
history of cooperation with international donors, research and development 
agencies, and foreign governments on agricultural research and development 
projects. Some of these international cooperation programs are described in 
the following sections. 

The World Bank has funded the largest program in livestock Development 
in Thailand, one which ended in June, 1982. It had as its main objective 
the promotion of cattle and buffalo production in the Northeast. It· is felt 
that the project was partia1ly successful as it, with the help of scientists 
from New Zealand, estahlisherl procedures for gro\1ing more forage on public 
land (highways and forests) and on communal grazing lands. HO\'1ever, 
over-grazing and ahuse of these lands has minimized the project·s impact. 
The project also established an organizational change in the DOLO by 
establ i shi ng the lnU· sand lnC· s \',hi ch caul d fonn the basi s for a strong 
future extension function in the DOLO. One accomplishment of the project 
was estahlishing techniques for pasturp. i~prove~ent on private farm lands 
and backyards of villagers. These accomplishments \'lill likely grO\'1 and make 
a future impact upon bovinp. production in the Northeast. netail about the 
livestock project is given later. 

The Wor1 d Bank has proposed a second (perhaps foll ow-up project) \'1hich 
would have, if approved by the Bank and the RTG, t\'10 major objectives: 

1.	 To strengthen the DOLO to fullfi1l its responsibilities to the 
livestock sector in general, and to enable small "olders to use 
the opportunities for developing co~ercial livestock 

production ~ystems; and 
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2.	 to provide credit which would support commercial production by 
small ho1 ners. 

The initial project han a hudget of $14.6 million (U.S.), of which there 
\"as a Ilor1d Rank loan of $5 million, a contribution of $0.6 by New Zealand, 
and a contribution of $9.0 hy the Royal Thai Government. The proposed 
follow-up project, which has not been approved, has a total budget of $68.9 
million (U.S.) of which $11.7 million would he for strengthening the DOLO 
while the remainder would be used for credit to smallholders. 

The UNnPIFAO also has under consideration, with good prospects for 
approval, a livestock component to their present Rainfed Crop Production 
Research and Development Project of Thailand. The ohjectives of the 
livestock segment are to: 

1.	 Oer.1Onstrate i mproven means of storage, and lise of surpl us 
grains, beans, peanuts and nth~r crops for small scale pig and 
pou1 try uni ts. 

2.	 Oeoonstrate the amoniation of rice straw and maize straH under 
plastic to improve digestibility, hy ruminants, of crude 
protein avai1ahi1ity. 

3.	 Utilize heans in feedstuffs, and to utilize rice hulls as
 
poultry litter for subsequent feeding to ruminants.
 

4.	 DEmonstrate the value of green Leucaena as a feen for ruminants 
and the drying of Leucaena meal and its use in poultry ann 
s\',ine rations. 

5.	 Der.nnstrate +;he !,se of nanure resi dues fror:1 fi sh ponas and
 
bio-gas Uni!5 as a soil conditioner.
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6.	 Demonstrate the use of dried cassava roots as a feed source. 

7.	 Demonstrate the use of sundried and pulverised leaves of
 
cassava as a source of protein for livestock.
 

8.	 Encourage feeding of beef animals where forage is deficient. 

9.	 Demonstrate balanced rations using local ingredients and their 
values in feeding animals. 

The project has a probable starting date of September 1982 with a 
proposed budget of $743,46R (U.S.) for a three-year period. 

The Asian Development Bank has proposed a project for consideration in 
which fattening units, mainly in the central plains area or the upland areas 
immediately surrounding the central plains, would be established. The 
project would, if approverl, use agricultural by-products such as pineapple 
residues from canning operations and other sources of by-products as the 
base feeds in fattening cattle. If the plan were adopted, it would give 
some impetus to turning the Hortheast and other areas into cow and calf 
operations. The proposed project would be conducterl over a period of 5 
years with a budget of about $39.5 million (U.S.) 

Akey feature of the pre1imi nary ADB proposal is creati on of a t1eat 
Industry Promotion Organization (MIPO). The functions of the MIPO are to: 

1.	 Pt'omote the domesti c market for graded meat. 

2.	 Promote meat export through better grading, sanitation,
 

pronotion, etc.
 

3.	 Provide technfc~l support t~ t~e meat industry. 
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4.	 Establish slaughtet"/meat packing facilities and to operate
 
these until th~ private sector would take these over.
 

5.	 Establish feed mills and operate these until the private sector 
would take these over. 

The Rockefeller Foundation has been active in institutional development 
programs in Thailand over the past 16 years. The major emphasis has been in 
Kasetsart University for the development of agricultural sciences in 
cooperation with the MOAC. The Foundation has also had long-standing 
research pro~rams in corn, sorghum and rice (both the high-yielding 
short-stem varieties as well as the deep-water ones). At one point there 
was considerable emphasis upon the de~~lopment of the Agricultural 
Experiment Station of Farm Smolan, which is nO\'1 the National Corn and Sorghum 
Center~ Since 1975 the Rockefeller Foundation has supported a program on 
the improvement of the swamp buffalo, as well as programs in both swine and 
beef cattle improvement. 

The Ford Foundation has had active programs in institutional development 
in Thailand by supporting programs in the r~OAC, and at Chiang r1ai and Khon 
Kaen Universities. The major emphasis has been on multiple cropping, 
training, and integrated farming systems. 

The IDnc has funded, in part, a cropping systel7ls net\:lOrk in Thailand, 
and has aided the National Buffalo Research and Development program in the 
collection of the world's literature on buffalo and in p~b1ishing a monthly 
magazine called th~ Buffalo Bulletin. 
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The Federal Republic of Gennany has put some input into strengthening 
the N.E. Regional Dia!1nostic lahoratory in Khon Kaen. r~ost of the inputs 
have gone for equipmen".:, trai ni ng and supp1yi ng short-term consul tants and 
technical help. Because of their inability to recruit all of the needed 
consultants, the program has not made the expected rate of progress. The 
present contract ends in mid-year 198~ and a possible extension is unner 
discussion. It is ~nticipated that the extension, if approved, will provide 
more technicians for operating equipment already in place, but idle because 
of lack of trained personnel. 

The Government of Japan has aided projects for animal health improve~ent 

since 1977. The first project had its major thrust in the FMD vaccine 
production center at Nong Sarai and for improvement of the Southern 
Diagnostic laboratory Center at Thung Song. The first phase of these 
projects ended in 1980. Phase II began in 1980 and ended in 1982 while 
Phase III is underway in a contract \·,hich \'Iill end in 1984. In Hong Sarai, 
thp. Japanese aiden in constructing and equiping a new laboratory for Foot 
and rrouth Disease Vaccine. The laboratory is in operation and is producing 
FMD vaccine type 0, and nm vaccine type A for s\',ine and cattl e (ASIA-l). 

The Food and Agriculture Organization (FAD) established a Regional Dairy 
Development and TI~ai ni ng Team For Asi a and the Pacifi c in 1981. 
Headquarters of this activity is located in Chiang r~ai; the project \'Ii11 end 
in 1984. Even though the project is regi ona 1 i i1 scope and short-term in 
nature, it is expected to make an impact on dairy production in the Northern 
Reg'ion. 

f, f\
'\ \J
\) 

\ 
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Northeast Livestock Development Project (NELDP) 

A rather complete description of the Northeast Livestock Development 
Project (NELDP), \'Ii th headquarters at the Tha Phra Livestock Stati on near 
Khon Kaen, and administered by the OOlD, is provided at this point since the 
livestock project part of the RAI program is largely aimed at strengthening 
this institution, providing a ne\'1 focus within its activities, improving 
coordination with other DOLO activities, and in assuring that it will be a 
focal point for the DOLD's Northeast activities in the future. 

The project came into being in February, 1976, when the Royal Thai 
Government and th~ World Bank signed a 5 million dollar loan agreement. The 
RTG contributed 9 million dollars and an additional 0.6 million dollars was 
obtained from the New Zealand Governnent. The project's focus has been on 
an integrat~d livestoc~ station and village level pasture and livestock 
progran. A headquarters unit at Tha Phra was developed along ~ith 16 
livestock development units (LOU's) and 80 livestock development centers 
(LDC's). Sone of these are located in conjunction with other government 
agencies or stations in the Northeast, while others are separate. 

An organizational diagram, presented as Figure 5.2, shows that there are 
four divisions; administration, livestock research and demonstration, 
pasture research and demonstratio~, and livestock production. The project 
and its director are responsible directly to the Director General of DOLD, 
i.e. at present they are not part of any particular division in OnLD. As of 
February, 1982, there \/ere 373 pennanent posi ti ons approved wi th 257 persons 
actually enployed. The number of subject matter specialists by degree held 
is given in Table 5.5. 
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Table 5.~. Training and area of specialization by
 
subject matter specialists (SMS) in the Northeast Regional
 

Livestock Development project, August, 1982
 

Item Less than B.S. 
[)e~ree
B•• M. S. Ph.D. 

(number ) 

Livestock Production and Research 

Breeding and Management 3 2 1 

PhYsi 01 ogy 2 2 1 

Animal Nutrition 2 3 

Arti fi ci al Insemination 2 2 

Pasture Develop~ent 

Communal, Private, Backyard 2 1 

Seed Production 2 3 

Mobile Training Unit 2 1 

Animal Health (vet.) 1 

General Administration 6 2 

Central r~achinerY Uni t 4 

Statistics and Evaluation 2 1 

Chemical Analysis 3 

Research alld Livestock 
Develop~ent Station 4 

Total 31 21 3'k 0 

Grand Total - S'i 

*Includes one stu1yinq for higher educ~tio". 
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Activities within the broad objective of increasing productivity of 
livestock in Northeast Thailand, and therehy increasing village family farm 
income, have included: 

Oversowing approximately ~O,ono hectares of communal land and 
roadsides with pasture legumes; 

Insemination of nearly 50,000 head of cattle; 

Administering vaccine; 

Sowing of more than 11,300 hectares of private pasture to 
legumes; 

Distrihution of more than 4,000 kg. of improved forage seed to 
more than 81,000 farmers for backyard forage production. This 
includes leucaena and forages for green chop; 

Loan of nearly 700 Brahman bulls; 

Nearly 400 tons of 1egume and grass seen produced by a farmer 
contract service. 

Overall, the project has been aimed at cattle and buffalo. 

One of the projects' more successful programs has been the growing of 
seed by villagers on a contract basis. It has been found that yields are 
higher than those obtained on stations and, more important'cit has provided 
a good source of additional income to small farmers. One of the less 
successful projects is the loan bull (more accurately rent-a-bull) program, 
one in which stations' rent hulls to villaners for a selected period of 
time. The program has not nrov':!d ','ery Sl!ccr.ssful since villagers have not 
taken good care of hull s s; nee U!~y rl i rl !lrJt 11m tnel:l. 
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Dep~rtment of Livestock Development 

Livestock Development Project 

Northeast Livestock Development Project Office 

I 
Administration 

Division 

I I
 
Livestock Research & 
Demonstration Div. 

_ Breed improvement 

f  t1anagement 

~I Physiology I 

~ Nutrition 

-, A. I. 

Pasture Research & 
Demonstration Div. 

_I Pas ture I 

I- Seed Producti on 

~ Laboratory I 

I 

Livestock Production 
Development Div. 

I
 
Livestock Development

Units (16) 

I
 
Livestock Development 

Centel"S (80) 

I
 
Intensive Livestock 
Development Villages 

(640-800) 

Figure 5.~ Organiz~ticral diagram of the Northeast Regional 
Livestock Development Project as df March, 1982. 
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Su~mal~. Constraints. Conclusions 

The institutional analysis indicates there is a well-developed 
government infrastructure in place. However. it needs some reorganization 
in structure and programs. with'considerah1e more emphasis on training and 
program support. 

It was noteJ earlier that the DOLO is definitely not top-heavy \'/ith 

highly trained personnel. Of the professional staff (p.c. 3 and above) of 
some 1.891 people, there are presently only 4 PhOse By contrast, the 
department of Animal Science at KKU has 13 PhOs in a staff of 25 people. 
The DOLD is extremely selective in sending people for continuing education, 
and relies more heavily on in-service training for upgrading technical 
compatence. 

Another·sitlli'ltion having historic roots in the DOLO is the relative 
program emphasis given to veterinary versus animal husbandry work. There is 
no question that veterinary progra~s in the past received major emphasis 
but, it appears that the Department's field activities, particularly the 
tIELDP, bring it increasingly into contact \'l1th the full range of deve10pr.1ent 
problems, and the apparent controversy of emphasis or balance between the 
two is becoming less relevant~ The lack of prorluction emphasis appears to 
be a constraint in the work of both major groups. 

For various reasons, there has been a tendency for all RTG personnel, 
especially the better-trained and more promising people, to leave field 
positions and migrate to Bangkok. This pattern becomes a constraint when 
the best minds in the Department lose touch with the real concerns of their 
constituents. Khon Kaen ci ty nO\'I has nearly all the amenities of l3angkok, 
so the pressure for miqration out of the Northeast may be less than in the 
past. 
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Ano ther constrai nt is the 1ega1 system \'Ihi ch has very 1i ttl e, 1f anY, . 

punishment for stealing livestock. Consequently, producers must stable 
their cattle and buffalo under their houses at night, and carefully guard 
ther:1 during the day. This fear of "camoy", as stealing is called, raises 
both lahar and feedstUffs costs, and effectively precludes many improved 
management practices fro~ being initiated. 

There is considerable information about causes of mortality, but the 
diagnostic laboratory at Tha Phra is not nearly capahle of monitoring the 
actual causes of death. Field samples are usually autolyzed and thus not 
useahle, and various culture r:1edia and test reagents are not available. 
There are delays and communication problems in disease identification that 
hi nder sr.Jooth transi ti on from the time help is requested unti 1 it is 
received. Many disease prevention controls are extremely difficult to 
control in developed countries and nearly impossihle to effectively carry 
out in Thailand. For example, under the present scheme there is no 
monitoring to be sure cattle identified as TB and brucellosis reactors are 
disposed of properly. They often go into cOr.Jmercial traffic or through 

ordinary slaughter operations \'1ith concomittant human exposure. 

There are no legal private abbatoirs in Thailand because public policy 
essentially \'1ill not pennit them. As a result, it is estimated that at 
least 70 percent of bovine and swine are illegally slaughtered with 
attendant difficulties and inefficiencies for producers, and health and cost 
dra\macks for consumers. Uncertainty exists 'as to whether government 
intends to allm'/ agl"i-business to gro\'/, or whether they wish to maintain 
wha tis essenti ally a paternal i sti c atti tUde to\'/ard farmers,.• 

There is a definite short~qr. of well trainerl extension and other service 
related people in the field of animal agricuture. In fact, there are 
probahly very fel'l people in thi? cOllntry \/ho ca" a~ser,l!)le, evaluate and 
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present a coherent analysi s of animal production. These aspects include. 

health, feeds and feeding, hreeding, economic, agronomy and the way in which 
livestock fit into crop production. 

The loose relatic1nship bebteen government agencies results in overlap of 
services in some instances, and lack of them in other cases. For example, 
there is a Department of Extension in the MOAC, and another Division of 
Extension within the DOLO. There is a Division of Artificial Insemination 

in DOLO as well as provision of services by LOU's and LDC's. In terms of 
diseases, there are mobile units from the diagnostic laboratories in the 

Oivision of Disease Control, as well as from clinics under the Division of 
Veterinary Service. Ei ther of tile agencies can carry out a vaccination 
program, do investigative work, and collect samples. In hrief, there is a 

redundancy of programs with resultant high administrative and operatinal 

costs, and frequent failure to mep.t targets, goals and client's needs. 
There is a major drive to produce and distribute vaccine, but limited 

knowledge of disease and parasite prevalence, incidence, and on cost-benefit 
relationships. Even if there were knowledge, there are only limited 

supplies of anthelmintics and antibiotics. Funding for research is almost 

non-existent. 

Another constraint at government level is the management·of Northeast 

livestock stations. The result is inordinately high costs per unit of 
output and little demonstration effect to farm~rs. For example, weaned calf 
crops average 40-50 percent when it should be 70-85 percent. To a large 

extent, the difficulty lies in the systerl itself and not in the managers, as 
stations are required to return all proceeds from sale of animals to the 
national treasury. They are funded according to the nllmher.· of animals they 
have so a vicious circle exists as station managers are forced to maintain 

as many cattle and buffalo il~ possihle, which mp.ans very little culling of 

animals I·lith low reprorll/ctive capacity. The reslIlt is disastrous as culling 
is the foundation for allY f11"rlilg0'l'Wnt p r nr!l''l!l. ,hl!jt solving this problem 
alone could incr~~5e calf crops hy 2~-15 D8rc~nt. 

o 
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PART VI. DEVELOPflENT ST[VHF.flIF.S 

Overall Statement 

Previous sections of this report set out in detail the status of the 
livestock industry in'Thailand and the Northeast; summarized the major 
rletails governing production, consumption, rlis.ttihution ann pricing of 
livestock and livestock products; analyzerl the institutional support to the 
livestock inrlustry by the RTG; descrihed the economic status of Northeast 
Thai farmers; and evaluated constraints limiting the productivity of the 

livestock sector. This info~ation serves as the basis for developing an 
overall project strategy, statements of a strategy on each of the major 

project componp.nts, the project design criteria, and the innividual project 
components. 

The o\!erall strateqy is one of il:lprovinq 1"i'lestock-relaterl services to 
clients in the Northeast. f10re specifically, it is to assist Thailand 
develop and transfer component technoloqy for snall farmers ann liv~stock 

producers in the Hortheast to allO\'/ them to take full advantage of emergi ng 
market opportunities. The major focus ,s on water buffalo and cattle. 

The target clients are small farr.ters in the Northeast relying on 
rainfed agriculture as their primary livelihoorl. Project design has 

proceeded by first making a close examination of farmer~ production 
practices, farm and villa~e-level constraints, farmers' needs and the types 
of institutional support required to solve these problems. Institutional 
needs required to effectively focus on these prohlems were reviewed only 
after these farm level problems were clearly identified. 

Northeilst farmers have traditi onally purchaserl very fel'l i npllts for 
."

their livestock operations. nut, the macro-economic situation is changing 
rapidly in the Horthe~st as the re~ion develops econo~ically, and all 
indications are that this pI'oces,; I·,ill continue. fJoville husbandry in 
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particular can be expected to be more profitable as population and net 
income conti nue to gro\'/, thlJS i ncreasi ng the demand for beef. A part of the 

overall strategy is thu s to determi ne the optimal input/output rel ati onshi ps 
in an economic sense, anrl the physical factors associated \'1ith them. 

The institutional structure for provision of services to Northeast 
clients is essentially in place, at least in terms of physical facilities, 
although there are many remote areas which have virtually no service, and 
\1ill receive only minimal service due to lack of DOLO personnel and 
facilities. The major constraint seems to be one of organization, 
direction, econoMic resources, and training to take full advantage of the 
existing framework. 

Taking into account farm level and institutional factors, criteria for 
project design were outlined. These include: 

1.	 The project should focus on strengtheninq existing
 
institutions rather than creating new one5. Modifications
 
waul d be suCJges ted \',here they woul d improve the deli very of
 
services and goods.
 

2.	 The project must have a sharp focus on eXisting production
 
systems with high potential for improvement.
 

3.	 The project must focus on a few strong projects to develop
 
component technologies and field testing programs.
 

4.	 The projPct Must rlevelop the institutional capacity of the 
Oepartment of Livestock Development to continually modify and 

evaluate th~ tech~~loqies heing CJen~raterl for livestock 
producers, and to effectively trn1sf~~ tQch~olngy to the 

clients. 

/\ 
'.1 \
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5.	 The project must focus on production systems and potential 
technologies compatible with emerging market opportunities for 

livestock and livestock products. 

6.	 The project should, where feasible, support and encourage the 
development of the private livestock input sector. 

7.	 The project should, where feasible, integrate its activities 
with other RAI components, particularly those with a village 
focus. 

The overall pro,ject focllses on four main activities necessary to 
achieve the project strategy; institutional development, breeding programs, 
nutrition, and health. 

!nstitutio~al Development Strategy 

Thailand has already made large investments in public sector 
infrastructure for livestock develop~ent. The strategy of the proposed 
projects is to improve and build on previous projects and current 
infrastructure. The return from furthp.r i nve!;tment shoul d be hi gh through 
better utilization of accrued human and material capital. Failure to 

continue and strengthen what has been started would abort and waste the 
existing investment. 

Firstly, it is proposed to provide support for expanding the role of 
the Northeast Livestock Development Project and formalizind its role as an 
inte9ratp.d regional planning and action unit within a Division in DOLD. 
The suggested modified admini!;trative structure for this project is shown in 

Fiqure 6-1. Adninistrative nVf!I'siqht ann technical sp(?cialists 1·,il1 be 
provided by the DOLO I·lith tr,a r>ivis;lJ~ of ,'.n;lllll I!lJsbandry acting as 

r, 
. \ \1\>. 
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Fi.gure 6.1 Proposed 1; ti tutional frarrc\'/ork for the Northeas t 
L;vesto:~ ~evelsDll'ent Project. 
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Breed Improvement Strategy 

Statement of the Prohlen. Oecreasing per capita supply of bovines and 
apparent decline in quality of genetic resources for buffalo are 
breeding-related proh1ens that are reaching critical levels in the 
Northeast. 

Strategy. The strategy for alleviating the above proh1ems is to (1) improve 
the effectiveness of artificial insemination service to villagers and (2) 
expand and improve sources of high quality cattle and huffa10. 

The following action programs will implement the strategy: 

1.	 LnU's and LOC's ~i11 be strengthened to enah1e their A.I. 
services to more effectively reach village herds. 

2.	 A regular and adequate supply of frozen semen from Brahman, 
Holstein-Friesian, swamp buffalo and t1urrah buffalo will be 
estah1ished at Tha Phra headquarters. 

3.	 The Tha Phra, Surin and Lamphyakh1ang livestock stations will 
be improved by mana~ement training and their rrograms modified 
to become bases for supplying high quality breeding buffalo 
and cattle to small farmers through enlarged production 
testing programs. 

4.	 The programs of LOU's and LOC's will be modified and 
" 

strengthened to enable them to carry out on-farm breed 
improvement programs to expand readily available sources of 
high quality anir.1als for small farmers. Selected villages 
\lill be used as nuc1e1l5 c~nters for ()n-fa~!!1 testing and 
manage~ent trainir.~. 

\\iV
 
\ ' 
\. 
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A major component of the breeding projects is training of personnel at 
the stations, LOll's ann LOC's in (a) aniMal hushannry practices, (h) the 
method for carrying out the improved breeding program and (c) the 'ilay in 
which an integrated rese~rchand extension village level testing program can 
be carried out. In addition, a training program for participating farmers 
will be instituted. 

Nu tri ti on 

Statement of the Problem. Bovine feed is frequently in short supply in 
Northeast Thailand during both the wet and dry seasons. Further, there is 
virtually no understanding of the delicate economic and physical 
relationships. 

Stratel"/..Y. The major thrusts of the project \'1ill be to 

1.	 increase forage production; 

?.	 improve utilization of agricultural by-products and wastes; 
and 

3.	 increase the efficiency of feed utilization through mineral 
supplementation. 

The forage establishment work on private lands undertaken by the 
Livestock Development Project will be expanded, monitored, and refocused as 
needed. Emphasi s \'Ii 11 he on i ntegrati on of forages into croppi ng systems 
and on rice bunds, roadsides and scruh forests. Oistribution of Leucaena 

shoots should be broadened in scope. Research and training in production of 
hay and silage may be undertaken. 
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Agri cul tura 1 hy-proc1uc ts (lnci wastes constitute an enonnous feed 
resource in Thailand. This resource will be improved by supplementation 
with feeds which supply nutrients found deficient in the by-proudcts, and by 
selected treatments ,,,hich improve the digestihility and utilization of the 
by-products. Fortunately, the technology is simple and easy to apply. 
Therefore, the thrust \'/ill emphasize in11lediate application. 

Thai scientists have demonstrated the necessity of phosphorus and 
certain trace minerals for gains and well-being of cattle and buffalo under 
controlled conditions. It is now proposed that the value of phosphorus and 
trace minerals be tested over a wide variety of farming conditions in 
Northeast Thailand. Mineral mixtures will be given to selected fanners in a 
number of villages and the animals will be observed and compared to control 
animals ,..,hich will not receive the minerals. 

In addition to the above major thrusts, there will be nutrition 
projects, run concurrently with performance testing on stations, to 
detennine feasibility and profitability of various systems of accelerated 
bovine production. 

Animal Health 

Statement of the Problem. There is an infrastructure within the DOLD 
designed to control livestock diseases, but only limited test systems are 
available through the diagnostic laboratories. Further, an inefficient 
linkage exists between the small holder and the government official to whom 
a disease condition can be reported. It is widely recogniz~d that important 
diseases must be contained or their effects neutralized but, due to a lack 
of surveilance data, judgments about control are based on simple opinion. 
Even though an infrastructr./re exists for disease diagnosis, it operates at a 
very 10\'/ level of efficiency due tn little di'3g'loc;tic capability and 
inadequate interrlivi ::iol"!"l shi!d ng of responsibil i ty. In effect, 1ac~ of 
communication is a chief problem. 
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It is generally aqrced that enhancing bovine reproduction is a top 

pri ori ty area for the Northeast. HO\'/ever, whi 1e a great deal of attenti on 
is being given to preservation and delivery of bull semen, there has been a 

serious lack of attention given to health of the female reproductive tract. 
The result i~ wasted trips for rebreeding, holding of females that are 
unproductive, and unnecessarily long calving intervals • 

. Strategies. A short (6 months or less) survey of livestock diseases 
coordi nated by the Tha Phra Veteri nary Di agnosti c Center will be carri ed out 
to determine the problem areas from \'Ihich priorities can be established. 
Then, a project for control of livestock diseases will be effected based on 
streamlining the DOLO infrastructure with the fulcrum being the Tha Phra 
Veterinary Diagnostic Center. The emphasis will be on improving the 
laboratory with more and better equipment, provision of improved testing 
techniques, and training of personnel. In addition, training will be 
provided to farmers, lDC and Kaset Tambon agents, nOLO livestock officers 
and others in the control of diseases. 

The concept that animal health is a preventive as well as clinical 
operati on is especi ally borne out in the strategy to improve bovi ne 
reproduction. Here, training programs for all related personnel from 
fanners to nOlD administrators will be carried Ollt to shol'l hOI'l and why 
~nimal management can be integrated with veterinary practices. These 
programs will be a coordinated effort bet\'leen the Tha Phra headquarters 
staff of the livestock Development project, and appropriate disease related 
divisions of nOLO. 



PART VII. PROJECTS 

INSTITUTIONAL SUPPORT
 
Project No. 1
 

Title.	 Improve~Qnt of the Extension and Technol09Y Transfer Roles of the 
Original Northeast livestock Develop~ent Project. 

Prohlem Statement. Whi1e the institutional base for the Northeast Livestock 
Development Project (lOP) established under a World Bank loan (terminated 
June 30, 19B?) is in place, thp.re is consi~erahle need to expand the 
services provided to fanners throuqh thi s network of centers beyond 
artificial insemination to include improved foraqe production, hetter animal 
health services, as well as upqrading the reproductive performance of cattle 
and huffalo. 

Ohjectives.	 Develop an organizational structllre for the lnp \·!hich \'Iill 
effectively integratp. it within the larger DOLO stnlcture. 

Provide an institutional framework for expediting integrated 
farming research. 

Provide graduate degree training for technical staff and 
future administrators of the project. 

Improve the effectiveness of livestock stations in the 
Northeast. 

Improve comr.llIni cati on of technoloqy transfer to vi 11 age 

fanners. 

Oevelnn an efficient \'Iorking relationship hetween Kaset Tamhon 
and LO~ agents in villaqes. 
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The previous LDP objectives of raising small-holder productivity through 
improved access to brep.rling stock. forage propagation materials. and animal 
health services will be continued in this project. 

Imple~entation. The recomm~nrled organizational structure (Figure ~.l) will 
be put in place as soon as possible after start-up of the project. 
~'anagP.l~ent wi 11 be shared hy JIlneri can and Thai (P .C. 7) co-managers for the 
first three years. after which there will be a Thai manager only. Regular 
staffing of Thai positions I'lill be through the nOLO budget. Consultants. 
training. research and special material costs \'1ill be funded by the RAI 
project. The r1anager( s) will oversee all other R,AI/l ivestock acti vi ti es 
(2-14). as I"ell as this activity. 

Ten r1.S. and t"fO Ph.D. degree scholarships ,-,ill he funned. The r1.S. 

students will do their course work at one of the Thai universities and 
connuct their research on village-related problems. The Ph.O. studies "'ill 
be done in JlJnerican universities and the research \,1111 be done. \'/here 
feasible. in Thailand on important problems of the project. Outstanding Lnc 
personnel holding vocational education certificate will be encouraged to 
finish their studies for B.S. negrees. 

Initial and periodic animal production training sessions will be held 
for LOU. LDC. and Kaset Tamhon staff. and for project administrators and 
subject matter specialists. 

Prohlems of managing livestock stations ,·till be studied in depth. 
Consultative assistance will be provided to find how the stations can, 
"/ithi n budget constra i nts, do a hetter job of an'imal husbandry as "/ell as 
utilize their resources ~ore efficiently. Training sessions for station 

personnel will be dev~lopcrl if rlcem~d ~ppropri~t~. 
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To improve extension cOimllunications, the project \'/i11 provide equipmr.:-!t 
and a consultancy and training to produce and use video tapes and other 
com~unication methods on integrated fanning technology. Three play-back 
units plus off-road vehicles \'/ill be provided. Each unit will have a 
permanently assi gnerl Cre\'I, anrl \'Ii 11 cover a speci fie geographi c area on a 
route to be coordinated by the LOU and LDC staff. 

Project managers will have, in addition to their line-item budget, a 
discretionary account to be used for non-specified development activities. 
These might include, for example, funrling for work on draft animal 
harnesses, or material costs for special research work in villages. 

Cooperating Agencies. All nivisions within the DOLO, the DepartMent of 
Extension in the MOAC, and various universities. 

Ti~e Fra~e. Begin at the project's inception and run for the entire length 
of the project, except the M.S. and Ph.D. Training which will begin on the 
third year of the project. The studies will begin later in the project so 
that recipients will make a contribution early on, so they can understand 
their mission and, when return he better prepared to integrate themselves in 
the project's activities, and to provide competition and an incentive among 
employees for the scholarships. 
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BUdget 

1- Personnel 

I t e m 1 
y 

2 
E A R 

3 4 
(US$ 1,000) 

5 Total 

a. Project co-managp.r, U.S. 100 100 100 300 

b. Consultants &trainers 

(1) for agent workshops: 
12 man-months(mm) per 
year, $l,OOO/mm, Thai 12 12 12 12 12 60 

(2) for administrative 
workshops, $1 ,00n/m~, 
2 mm/yr, Thai ? 2 ? ? 2 10 

(3) Communications specialist(s) 
for preparation of 
extension materials & 
training, $lO,OOO/mm, u.s. 60 10 10 10 10 100 

(4) Various specialists for station 
manaq~ment stllrly and direction 
of identified and forthcoming 
projects. U. S. and Thai 30 30 30 30 30 150 

(5 ) for preparation of 
extension materials, Thai 10 10 10 10 10 50 

2. Materials and Equipment 

a. Materials for agent workshops 
@$10/agent x 300 agents x ? 
sessions per year 6 6 6 6 ~O 

b. 

c. 

t1aterials for administrator 
and SMS workshops* 

Equipment &materials for 
cOr.Jr.1unications production 

? 

45 

2 

5 

? 

5 

.' 

2 

5 

2 

5 

10 

65 

d. Mobile communications units, 
3 ea., probahly to ii1r:lwle 
4 1m vehi cl e (modi fieri), 
tape pl a'/f'!r \·/Iallp1i fi ~r and 
sc rcen, srna 11 generator, 
ann reol ar:eJ'1ent part" 'i5 ? ? ? ? 7:1 

* 5/·15 = SubJec~ Datter speclallsts 

\\~\ 
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Dudget (cont. ) 

I t 

3. Training Costs 

e m 1 
y 

2 
E A R 

3 4 
(US$ 1,000) 

5 Total 

a. Ph.D. studies, ? e~ch approx. 
$1 ,600 per man-month 
in US plus travel costs 50 30 30 110 

b. M.S. studies, 10 eaoh, 
@$5,000, including some 
not all research costs 

but 
20 20 10 50 

c. Technical training for LOU & 
LDC staff: per oien f0r 300 
people, 6 days/yr., $10/day 18 18 18 18 18 90 

Travel expenses for 300 
people, ? workshops/year,
@$15/person/workshop 9 9 9 9 9 45 

d. Training of Kaset Tambon 
aqents: per diem for ~ days 
per year @$lO/person/day 
for 300 agents 9 9 9 9 9 45 

Travel expenses @$15/person 
per \·/orkshop 4.5 4.5 4.5 4.5 4.5 22.5 

e. Technical training for 
SMS staff at Tha Phra or 
elsewhere in Thailand 5 5 5 fi 5 25 

f. Administrative training of 
project staff, one session 
per year for 60 persons, 
including travel R 8 8 8 8 40 

g. Training abroad for 
communications soecialists; 
total of 6 mm in first 
year for 3 pp.ople 
- Travel @$3,SOO ench 

- Per diem @$50/day 
10.5 

9 

" 

10.5 
9 

fl. Oi scre ti onary blJrlSlP.t fl1r 
research and rlevelonnent 

Total 

50 

45,.0 

50 110 

:'02. , 35 ~., 

so 

23?.S 

lin 

?22.5 

(ISO 

1•54, •n 

\V'J 
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Expected Output. Smoothly operating project integrated within the DOLO 
institutional framework, and capahle of continuing within that framework as 
the focal point of livestock re~arch and extension activities in the 
Northeast. 

Conditions. Agree~ent hy DOLD to the organizational structure and continued 
funding of necessary staff. 

\ ~
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INSTITUTIONAL SUPPORT
 
Project No. 2
 

Title.	 Support for the National Buffalo Research and Development Center 
(NBROC) 

Problem Statement. Many international, regional and local institutions have 
procl aimed the need for sci entifi c work to\'Iards improved producti ve 
perfonnance of the Asian \'later buffalo. Thailand's NBROC has already made 
valuable contributions to the knowledge base through excellent cooperative 

efforts between nOLO and the Thai universities, and could do much more if it 
was provided a larger research and development budget. The project deserves 
support for several reasons, the prime institutional one heing that it is a 
functioning, cooperative project bet\'/een the DOLO and Thai universities. 

Ohjectives. Strengthen the NBROC research activities. 

Produce appropriate technologies for improving buffalo 
production hy small-holders. 

Produce and maintain superior buffalo germ plasm for 
distribution in Thailand and for exchanqe among Asian 
countries. 

Implementation. Funds provided to the NBROC ~,ill he allocated according to 
decisions by that group's Board of Coordinators. The LOP manager(s) will be 

on the Board. More detail about the Center and its activities is provided 
in Appendi x 6. 1 

Likely activities for I',hich the Funds I'lill be used include: 

Support ~f hrceding herds at th~ Surin station.
 
Reflrorl'/cti','e p:,ys;oloay and 1\1 rr~sellrch.
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Village-level production research.
 
Improverf hllshtlnrlry t·esp.arch.
 
Feeding and nutrition research.
 
Veterinary ann health research.
 

Some of these activities may be done by scientists from cooperating 
institutions in their oun facilities, using project funds. 

Cooperating Agencies. Kasetsart, Khon Kaen, Chulalongkorn Universities and 
other cooperating institutions. 

Time Frame. Begin within first 6 months and continue for 5 years. 

Budget 

I t e m 1 
y 

? 
E 
345 
(0$$ , ,000) 

A R 
Total 

1- Consultants, expatriates at 
4 mm, $lO,OOO/~n 20 20 dO 

2. Research equipment 10 10 10 10 20 60 

3. Materials anrl supplies
(for publishing annual report 
and publication) 2 3 4 5 5 19 

4. Vehicles 
2 mi crohuses 
6 motorcycles 
1 pick-up truck 

10 
2 

10 

8 
2 

20 
4 
8 

5. Seminar and workshop 
(costs of organizing) 

4 5 9 

6. Research funrf 36 4S 64 60 70 ?75 

Total 80 An flG 95 lOa 935 

y" ) 
\ 

1 
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Expected Output. 1. 

2. 

3. 

Conditions. None 

Fifty to si xty hi ghly sel ected buffalo bull s per 
year will be available for breeding and/or semen 
co11 ec t i on. 

Technoloqy for improving huffalo calving rate from 
the current 35-55 percent up to 60-70 percent. 

Improved genetic potential for weight gain of 
buffaloes. 
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BREEOING
 
Project Ho. 1
 

Title. Expansion of Improverl Crosshred Bovine Breeding Stock via 
Performance Testing 

Problem Statement. It appears that the stze of buffalo and cattle are 
decreasing due to negative selection of larger animals for work, and through 
inbreeding depression and nutritioni In addition, there is a chronic lack 
of improved buffalo and cattle bulls at the village ieve1, thus 
contributing to low calving rates and longer calving intervals. 

Objectives.	 Expand the number of performance-tested buffalo and Brahman 
bulls available to villagers. 

Select superior bulls for collecting semen for artificial 
insemination. 

Imo1ementation. A revolving fund using a working capital account will be 
developed so two stations, Tha Phra and Lamphyakhlang can purchase promising 

high grade (F3 and higher), 8 month old Brahman bull ca1v~s \'/eighing ahollt 
150 kg. These stations, and one at Surin, will also test superior buffalo' 
bull calves. A test period ranging from 8-12 months will be tied to 
postl'/eaning nutrition trials (sp.e nutrition projects). Superior animals 
will be sold either directly to farqers or through auctions or similar 
methods. Buffalo bulls jurjfjl~ he inferior I·lill be castrated and sold for 
draft purposes. Inferior Brarnal. LJ'..:lls \'ti11 be sold to slaughter. Calves 
from the station's hreerling herds will also he included in the performance 

testing trials. 

Cooperating Agenc;~s. 1.	 TI1~ tll~·'2n stiltion~ at "'h,l DhrJ, Lanphyakhlang 
a"rj ~1".i71. 

? f)ivisior.	 f)f linin,1: lj~'5"i]'1'1:'\/ of nOLD •.. 
.1. 
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Time Fra~~. This project will begin within the first 6 months and will be. 
funr:!ed through RJ\I for nuration of the RAI project. 

Budget 

I t e m Year 1 Only 
(US$l,OOO) 

Working capital for animals only at' project's 
inception. 4,000 Baht per head x 1,700 head $296 

Improvement in animal feeding facilities 50 

Auction or holding yard/market facilities 10 

Total $356 

Proceeds fro~ sale of animals will be deposited in the working capital 
account and used as a revolving type fund. Feed is included in the 
nutrition projects. 

Expecter:! Output. Sale of 1 ,E''10 performance tested hulls to farmers 
annua lly. 

Sale to slaughter or draft of 115 head annually (includes 
5 percent death loss). 

Sale of 10n station-raised performance tested bulls. 

Calf crop of animals 
percent. 

sold to villagers improved by 10 

Increaser:! weight of praq~ny sold ~y farmers of 10 percent. 

Conditions. Stations ;:Inc! 
manage~ent plan set forth 

Division of J'niPla1 
by advisnrs. 

Hu~lJcJl1dry I1Ust agree to 

\ 

/). \(1
\ V 
\ 
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BREEnING
 
Project No. ?
 

Title. Performance Testing and r~anagement Training on Cattle in Villages' 

Problem Statement. Cattle in the Northeast vary greatly in tenms of 
reproductive performance, size, and I"eight gain or loss. r'ost improved 
management principles are relatively simple, but are difficult to teach 
except by the de~onstration method. 

Ohjectives.	 Develop a means of performance testing which can be used at 
the village 1eve"' to eva.luate and select better quality cattle. 

Co~pare and contrast, using econo~ic criteria, performanr.e 
testing and associated feeding trials at the village level 
with tests at qovernment stations. 

Increase the numher of good breeding animals. 

Integrate the teaching of improved management techniques with 
the testing program. 

Integrate cattl e feedi ng tri al s l'/ith perfonnance testi ng vi a 
d~ on-farm research and extension mode. 

Implementation. The project nanaqer, in conjunction with subject matter 

specialists, Kaset Tambons, and LDC technicians will identify about 300 
fanners who I·Jill eilch receive about fi head of bull and heifer cill ves on a 
contract basis. The project will buy from area fanners the 7 - 8 month old 

l'/eaned calves, \'/P.ighinq ahl1ut 1SrJ kilos each, using noney designaterl as 
''!-/orking capital 11 I·thich l;lil1 orercJte likc~ a r~volving fund. 
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At this point it is not possible to determine the number or 10cation of 
participating villages, hut one selection criterion will be using villages 
in I-,hich an association of 1i'lestock raisers can be formed. These 
associations could supervise record keeping, standarrlization of management 
and feeding practices, etc. To assure adequate control, the leader might be 
a non-member such as a teacher, priest or village chief. It is also 
anticipated tha~other selection criteria of farmers and villagers ",ould be 
their convenient accessihi1itv by LOC personnel, and interest of local LDC 
Kaset Tamhon technicians. 

Some requirements of participating farmers might he their agreeing to he 
responsible for the animals and willingness to follow all testing and 
feeding procedures, and their understanding that animals would not be sold 
before the test period is completed. The incentive to participate in what 
is essentially a "contract grOl·ling" operation would be a price per kilo 
I-,hich 1-,ou1d remunerate them for their labor and any specified costs 
incurred. All direct expenses such as purchased feed and medicines \-,ould he 
paid by the project. The farmers would receiv~ their payment when the 
animals are sold. It is anticipated that the raising of breeding stock and 
animals for slaughter will be sufficiently lucrative that the working 

capital fund \'/ill be self-sustaining and perhaps even increase, and that the 
program will be sufficiently successful that individuals who have their own 
animals would enroll in it. In fact, a measure of success \'/ill he the 
extent to which the private sector becomes involved in sale of performance 
tested animals. 

Animals selected for the program will either be horn-hot or freeze
" 

branded for i dentifi cati on purposes. Vari ous rati ons and manager.Jent schemes 
will he developed. Exa~Dles Rfe pasture in cOr.Jhination with cassava chips, 
dry leucaena leaves and cOl'lp1etr. suppl~T;lents. There I',ill be two phases, 
qrOl'1i ng and fi ni shi nt1. The ~,ro\':i Wl l1'lc1<:;e Iii 11 1)0 r.o!;lpl eted ",hen the animal s 
reach : ~out 14 months of aqe. At this time ~ rlcte!mination will he ~ad~ 

ahout which anir ..l1s '.,ill h~ finished for SlillJilht!;I', ilnd \/hich \'/ill be ~l!"mm 

for breedinq stock. ,. 
.... >. 

, v 
\' V 
\ 
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These trials \'/ill also he the r;,echanism for carrying out the mineral 
tests and village level feeding trials descrihed in the section under 
nutrition projects. The feeding trials will correspond with the ones at 
stations described in the project on performance testing at DOLD stations. 
The same criteria for detel~ining animals to be sold for slaughter will be 
used for both projects. 

It is suggested that ani~Rls be sold either via individual bargaining in 
a feN hol di ng yards on sel ected sal e days, or vi a aucti ons. In any event, 
it is recommended that the testing project he used as a means for 
institutionalizing large scale livestock markets. 

Cooperating Aqencies. Tha Pht'a headquarters, Division of Animal Husbandry 
of DOLO, Kasetsart and Khon Kaen Universities 

Time Frame. This project will hegin within the first year and will be 
funded by RAI for the duration of the RAI project. 

BUdget 

Iter.' Year 1 Only 
(US$l,OOO) 

Working capital for animals and 
feed at project's inception, 8,000 Baht 
per head x 1,500 head 522 

5 portable Height scales at $3,000 each 15 

Supplemental feed and miscellaneous supplies 25 

Total 5fi2 
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Expected Output.	 Sale of 1,300 performance tested bulls and heifers to 
fannp.rs annually. 

Sal e to sl ilughter of 125 head annually. 

Calf crop of animals sold to vil1aqers improve by 30 
percent (bec~use of females included in the animals 
tested) • 

Increased "/eight of progeny sold by fanners of 10 percent. 

Training at least 1,000 fanners over a 5 year period in 
improved livestock production practices via this 
demonstration method. 

Estahlishment of a vi1laqe-leve1 hreeding stock raising 
industry and a village level cattle feeding industry. 

Conditions. None. 
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BREEOING
 
Project tJo. 3
 

Title. Improving the Crossbreeding of Buffalo and Cattle through
 
Artificial Insemination 

Problem Statement. There is a strong demand for crossbred (Holstein sires 
and native cows) dairy calves for Central and Southern Thailand. The 
Uortheast has been i dentifi ed as the resource area for ra i si ng repl acement 
dairy heifers but, despite recent efforts by DOLO and OPO, the supply of 
heifers has been inadequate to meet demand. The major means for increasing 
the supply is via an expanded artificial insemination program. In addition 
to the need for dairy heifers there is demand for crossbred bulls and calves 
for fattening. Finally, there is a deficit of semen, and a cumbersome 
system for provision of it, at AI stations. 

Objectives.	 Increase the nUr.1ber of crossbred buffalo and cattle for dairy, 
draft and beef prorluction. 

Increase the quantity and qual i ty of AI semen. 

Impl ementati on. Murrah buffalo bull s (ri ver type) \'Ii 11 be imported to 
augment the existing ones at the Nang Kwang Livestock Breeding Station at 
Ra tchaburi • Superi or SHamp buffalo bull s from the performance testi ng 
project will be assembled at the Tha Phra Station. Facilities at this 
station ,'/i11 be expanded to inclur:fe a semen freezing and storage unit for 
the Northeast to eliminate the current practice of sending semen to Bangkok 

for freezi ng • 

. Superi or Brahman hull s from ttw perfonTIClnce testing project \'Iill be 
maintained at Tha Phra. Holstein Fl~iesian dairy semen will be brought from 
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nOLO in Bangkok and maintained at the station. Locally produced semen will 
be augmented hy purchases from the United States. Senen collection and 
production ''Iill continue to be located at Tha Phra. 

Coopel"ating Agencies.	 Bulls from the three stations at Tha Phra, 
lamphYakhlang and Surin will be transferred to the 
Tha Phra station. 

The agency in charge of the lnC's will be a 
cooperating agency. 

Time Frame. This project will begin within the first 6 months and will be 
funded by RAI for the duration of the RAY project. At this time fundinq 
\·'111 be transferred to the DOLO budget. 

Budget 

Y t e m , y 
2 

E A 
3 4 

(OS$1,000) 

R 
5 Total 

Import of 30 Murrah bulls from Pakistan 
including cost of transportation n!) 6E; 

Import of 20 Brahman Bulls from the U.s. 
at $4,000 each including transportation 00 80 

Semen production unit 35 3!1 

Semen production materials, 500,000 Baht 
annually for 5 years ~O 20 20· " 20 20 100 

Spare part~, gasoline and oil for 
no Lncs to aug~Qnt government hudqet SO 50 50 50 !i0 2sn 

Total 250 70 70 70 70 530 



VII-lA
 

Expected Output. 

Conditions. None 

Completely meet the needs of the LOP for cattle and 
buffalo semen. 

Improve the calving rate of females brerl using AI by 10 
percent. 

Redl,ce the calving interval (nm·/ estimated at 18 months 
in huffalo and cattle) by 10 percent in females being 
bred by AI. 

Increase the nUMher of fe~ales bred by 25 percent. 
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BREEDING
 
Project No.4
 

Title.	 Expansion of Improved Native Thai Breeding Stock via Performance 
Testing 

Prohlem Statements. Cattle indigenous to Thailand are still the predominant 
type found throughout the country de spi te a substanti al program of 
introduction, multiplication and dissemination of Brahmans. It appears that 
native cattle will continue to make up a substantial proportion of the 
national herd in the foreseeahle future. In addition, research in many 
countries indicates that native cattle may more economically viable in 
certain farming systems. Despite Hidesprearl recognition that native cattle 
should be selectively improved in an organized hreed selection program, 
there has been no attempt to do so in Thailand. Furthp.rmore, it is th~ught 

that the mature size of indigenous ~attle may he rleclining through a process 
of negative selection by villagers, i.e. castrating the largest animals. 
Significant improvement in genetic potential for size and growth of 
indigenous cattle in the Northeast can he achieverl hy provision of high 
quality breeding bulls to villages. 

Objectives.	 Expand the nllmher of performance tested native cattle 
available to villagers. 

nevelop a program of testing Hnd selecting native cattle which 
maximizes growth and reproductive potential. 

Compare and contrast Brahman with native cattle in a 
perfonnilnce testi ng progr;Jm based on economi c cri teri a. 

, ". 
. ) 
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Implementation. The LamphYakhlang Station (or alternatively the Uhon 
Livestock Breeding station) \~ill be used for holding the animals selected 
(on a one time basis) from all regions of Thailand per the following table: 

Reg; on r~a 1es Femal es 

Northeast 

North 

Ce ntra1 

South 

Total 

10 

4 

3 

3 

?o 

200 

80 

60 

60 

400 

Pre- and post-weani ng gai n of offspri ng ~/i11 be the major selection 
cri teri a. Offspri ng \'Iil1 be perfonnance tested in the nutri ti on projects. 
Superior offspring will be sold to villagers or saved for reproduction on 
the stati on. Poorer animal s will be sent to sl aughter. 

Cooperating Agencies. 1. Division of Animal Husbandry, DOLO. 

?. Kasetsart and Khan Kaen Universities. 

Time Frame. This project will begin within the first 6 months and will be 
funded by RAI for duration of the RAI project. At the enrl DOLO should be 
assume funding. 
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Budget 

Breed; ng Stock 

I t e m 1 
y E. A 

2 3 4 
(05$1,000) 

R 
5 Total 

20-2 year old hulls at 7,000 Baht each 7 7 

400-2 year old cows at 5,000 Baht each 87 87 

Scale 5 5 

Animal shelters 50 50 

Pasture Improvement, 1,000 rai 
?,300 Baht/rai 

at 
300 300 

Supplemental feed for 620 animals 
at 2 kg/day =1,240 kg/day 
at 3 Baht/kg =3,720 naht/day 
or 1,3~7,800 annually for ~ years 59 59 59 59 59 295 

Total 50n 59 59 59 59 754 

Expected Output.	 Sale of 175 performance-tested calves to fanners 
annually. 

Sale to slauqhter of 2~ calves annually. 

Increased \'/ei ght of progeny sol d by farmers of 10 

percent. 

Prorluctive and econoMic cOMparative data for BrahMan and 

native cattle. 
" 

r.onditions. Stations and Oivision of fI/lir.ra1 Husbanrlry must agree to 
management plarl set fortI! hy advisors, to fund other expenses not accounterl 
for, and to fund th~ project on a continuing hJsis for at least 5 years 
after the RflI project is cor.rpleted. 
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NUTRITION
 
Project No. 1
 

Ti t1 e. Improving Village Level Forage Production
 

Problem Statement. Som" aspects of the World Rank (NELnp) forage program 
were successful and should be improved, i.e., grass and legume growing on 
private lands (backyard and fields) and overseeding of general grazing areas 
such as upland scrub forest, rice bunds, roadside, etc. Propagation of 
Leucaena in villages, using bare stems rather than seeds, should be 
continued on a larger scale. 

Sesbania grandiflora is a valuah1e tropical tree legume which can be 
grown as is Leucaena; this will be an addition. There should be emphasis 
upon the growing of Pennisetllm purpureum in SOrle areas of the Northeast; it 
will also be an addition to the grass collection. 

Obj ecti ves. Increase village level foraqe production hy: 

a.	 Expanding the NELDP proqra~ on the growing of Hamata, 
Siratro, Centrosema, and selected grasses. 

b.	 Expanding the NELDP project to include Sesban;a an~ 

Penni setUril purpurelJrrI (r.lap ier grass) and to increase 
Leucaena production hy transplanting nursery stock. 

nenonstrate the value of leaves fron Leucaena and Sesbania as 
a feed source to supplement low-protein forage~ during periods 
of feed shortages. 

Increase the pl anting of Lellcaenil, Seshania and Hamta on 
upland rice terraces. 
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'Increase seed producti on of Hamata, 5i ratro, and Centrosema 

for olJersO\'ling hath private and communal village lanos. 

Implementation. The project can start immediately since the lOU's ann lOC's 

set up by the NElDP, along I'/ith six foraqe stations of the DOLO are in 

place. About eighty (80) selected villages will he used. The Hamata and 

exotic grass pro~ram \'Iill be expanded to as many upl and areas as possible 

with the idea of demonstrating the value of these on a larger scale. 

leucaena and Seshania will also he started in nurseries and then 

transplanted to terraces and upland areas, especially \'1aste lands and fence 

rOI'/S. The fanners I.'1ill be shOl'ln ho\'l to use these to huild "living fences". 

Guinea grass will be introduced in certain fanns in dry areas and Napier 

grass in both \"let and dry areilS. 

Cooperating Agencies. Division of Hutrition and Pastllres in the OOlO, LOC, 

lOU and Kaset Tambons. The nOlD ag~ncies already in place (Division of 

Animal Nutri tion - forage station, lOlJ, LOr. and the DOAE personnel. 

Time Frame. 2 years with a thorough review to detennine whether to continue. 

Budget 

y E A R 
I t e m 2 3 4 5 Tota 1 

(U$$l,OOO) 
Equipment and material 

Horki ng capital for see 
producti 1m by fanners 100 ~O 150 

Consultants 
3 mn of expatriates at .$lO,OOO/mM ?O 10 30 

Total 1?0 60 180 

Expected Output. Improver:lnnt of eit"r.r net cilsll incor.tp. or incnr.H~-in-kind l1y 

a t lea st 11) percentannIJ ally for fa IT.1 e t" \'/ i t h h0 vi ne ani mal s. 

Conditi ons. Ilone. 
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NUTRITION
 
Project No. (.
 

Titl e. Mineral Studies on Oovine I\nimal s 

Prohlem Statement. Previous \'torI< hy the ni'lision of Animal Nutrition and 
other groups in the nOLO and universities indicates that mineral 

supplementation of bovine diets is beneficial. Therefore, all DOLO 
Livestock Stations use either steamed bone meal or mineral supplements \lhich 
contain phosphorus ann selecterl trace minerals (cnhalt, copper, iodine, 

iron, manganese, selenium and zinc). But, at this time very little use is 
made of minerals hy farmers, and it is no\'l time to move this technology to 
selected villages for testing under farm conditions. 

Objecti~.	 Determine if mineral supplements are economically beneficial 
to the il:1provernent of health and production of village cattle 
and s\'tamp buffalo. 

Measure the magn i tude of the re sponse IJnrler vi 11 age conrli ti ons. 

Implementation. In the initial stage, LOC personnel will choose villages 
and farmers in those villages to receive a mineral mixture. Two 
possibilities	 exist: use of the usual salt, bone meal and limestone mixture 
now in use at	 the livestock stations, or to use the Division of Animal 
lJutrition's special mineral mixture. In general, response to minerals is 
greatest in highly productive livestock systems. The village system is far 
from this, hut response is expected in some situations. 

The m; nr.ra 1 mi xtlJre chosen ,·Ii 11 be qiven to sr.l ected fanners and it Hi 11 
hr. offererJ free choice to their animals v/h~n thf)y are corralen at nifJht. 
r.attle \·,111 he \',ei9herl t\'lic~ yearly ann continually l!Ionitorerl ann ohserverl 

11..)(\. 
\ 
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for general health, gro\'/th, and reproduction. The opinion of the farmers 
and the LDC workers will be the main evaluation criteria. It is realized 
that this approach is far from a quantitative one. The reasoning is this: 
if the response to supplemental minerals under village conditions is not 
apparent to the LOC observer and the farmer, there is not much like'lihood of 
adding minerals to animal's diets being adopted. 

The initial study should be limited to one village in each of the 8 
tambons in the NERAD project. If response is found in any of these, the 
test could be expanded to cover other areas. If no discernibie response is 
found anywhere, the project should be discontinued. 

Cooperating Agencies. NERAD and Division of Animal Nutrition. Coordination 
will take pl ace 'iii th the on-farm performance testing of buffalo and cattl e. 

Time Frame. 3 years and review. Funds are provided for 5 years. If the 
revie\~ is unfavorable, the money should be transferred to other nutrition 
projects. 

Budget 

I tern 1 
y 

2 
E 

3 
(US!, 

A 
4 

,000) 

R 
5 Total 

Consul tant - 2 man-months 20 20 

111 nera 1s 35 3S 35 35 35 175 

Total 55 35 3S 35 35 195 

Probable Outcome.	 0 - 15 percent increas~ in gains. 
o - 50 percent improvement in health and condition if 

there are acute deficiencies. 
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NUTRITION
 
Project No.3
 

Title. Studies on Growing/Finishing Bovine Animals on Grass
 

Problem Statement. The Northeast has land resources which could be used to 
pl'oduce improved pastures for growi ng /fi ni·shi ng catt1 e and buffalo for the 
slaughter market, even thouqh there appears to be a tendency toward a 
cow/ca1f system in the ~Iorthea st for produci ng feeder cal ves for other 
regions. But, at present there is no suitable research \'fork to determine if 
bovines can be profitably grown and finished on grass post-weaning. 

Obj ecti ves.	 Coll ect grol'fth dilta on hull s graHn far 12 month s post-Heani ng 
on pastures in a gro~ing program. 

Collect growth and finishing data on hrp.eding bulls kept on 
pastures for l3-?4 months and then sold as breeding hulls or 
as slaughter animals. 

Evaluate from an economic standpoint certain alternative 
production systems. 

Implementation. This project is part of breeding project number l. It is 
proposed that gcvernment livestock stations keep some bulls from the 
breeding projects on grass for 1? months and then sell these to the 
villagers for breeding stock. Other animals will be kept on grass for 
another 12 months, a total of 24 months on grass at which time they will 
either be sold for breeding or sent to slaughter. These two 

" 

periods are 
considered as growing period (thp. first 12 months) and a finishing period 
(the last 12 months). As both of these phases need to be investigated, it 
is a fortrmilte situiltion that thr.se teste; can he marie l'/ith little annitionill 
cost. The data will he analyzed for economic factors such as lann 
utilization costs, returns per animal unit, cost of gain, etc. 
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Cooperating Agencies. DOLO livestock stations, Division of Animal 

Nutri ti on, KlJ and KKU. 

Time Fra~e. 5 years beginning in year 1 

Budget 

I t e m 
y E A 

2 3 4 
(U5$1,OOO) 

R 
5 Total 

Equipment and materials sup pl ementa1 
feed 30 30 30 30 30 150 

Total 30 30 30 30 30 150 

Output. The data 

finish ani~als or 

can he used to indicate \'/hether the Northeast should 

furnish weaners or yearlings for finishing elsewhere. 

We can put no esti~ate on the expected returns; however, the buyi ng 

"leaner cal ves wi 11 create i ncenti yes for affected fanners to breed CO\'lS 

frequently. 

r)f 

more 

Condi ti ons. None. 

1\ i 

V\V 
\ 
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NUTRITION
 
Proj ec t No. 4
 

Title.	 Finis~ing Bovine Animals on Rations Containing Agricultural 
By-products and Local Feeds 

Problem Statement. The traditional usaqes of bovine, especially the. 
buffalo, has been for draft. However, there is evidence of change, 
es~ecia11y in cattle, toward a cow/calf proqram to produce weaned calves 
especially for fattening and slauqhter. If this trend is real, then 
consideration shollld be given to fin;shin!1 SOfTle hovines in this region for 
slaughter markets. 

Imp1e~entation. The project will be coordinaterl with nreeding Project No.1 
and t1utri ti on Project 110. 3 and will be ini ti ated in close conj uncti on wi th 
the~. The difference from Project No.3 is that cattle under that project 
are fed only on grass and sl aughtered at 24 months of age. In thi s projec t 

Ob. 4) cattle \·';11 be fed on grass 18-20 months and finished on rations 
similar to these below, free choice, for 140 days. A least cost ration, 
using computer technology, will be used as the control ration. 

Rations 1 2 3 4 

Legume Haylr + + +
 
Ca ssava Chi ps + + + +
 
riol asses + + + +
 
Urea + +
 
Ri ce stra\1 + + +
 
COI'n + + + +
 
Leucaena 11ea 1 + + 
r~i nera 1s + + + + 
Ri ce bran + 

* Hanata, Siratro, anrl CentrosePln can he used. 

• I\.. 

\'-\ ) 
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Data on gains anrl feed efficiencies will be availahle as the animals 
will be weighed at the beginning and end of trials. Economic analysis of 
the data will be made, and the data can be compared to that obtained (see 
Project 3) when animals are finished on pasture alone. 

Cooperating Agencies. DOLO livestock stations and Division of Animal 
Nutrition, KU and KKU. 

Time Frame. Start in year 3 and enrl in year 5. 

BUdget 

I t e m 1 
y 

2 
E A 

3 4 
(US$l,OOO) 

R 
5 fotal 

Feed 40 40 40 120 

Consultant, Expatriate, 
at $10 ,0OO/mr.l 

2 mm 
10 10 20 

Total 50 50 40 140 

Expected Output. As in Project No.3, data generated will be of significant 
value in aS$essing system alternatives for bovines in the Northeast. 

Conditions. None. 
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NUTRITION
 
Proj ec t tlo. !i
 

Title.	 Improving Agricultural By-prorlucts anrl Hastes For Use in Bovine 
Feedi ng 

Prahl em Statement. In paddy and upl and crop producti on systems nO\'I employed 
in Thailand, much of the protein and carhohydrates in crop residues cannot 
he marketed as human fono. These products are therefore used by farmers to 
feed their cattle and swamp huffalo. There is evidence that the efficiency 
of utilization could he increased hy processinq, by supplementation \'lith 
feeds which add nutrients which are deficient in a particular residue, and 
by cnnhining b'/O or more crop resirlue~ to ohtain i'\ more cOr.lplete ration. 

The DOLO, Thai Universities (KlJ, KKU) and others have conducted researc~ 

on the technology needed to use the crop residues, by-products and waste 
products in rations of livestock. With careful planning and selection so~e 

of these techniques could he tried in villages for possible village 
acceptance. The urea-silage method is the most promising at this time. 

Objectives. Improve the utilization of rice stra\" for bovines .by: 

a.	 Supplementation with high-quality feeds (Leucaena, 
Sesbania, cassava leaves, peanut vines, Hamata ha.r, 
backyard grasses, cassava chips, cracked rice and 
possibly rice bran) 

h.	 Us,: of simple chemical treatment (urea, salt and water) 
for making rice straw silage making. The project would 
'lSI? the r.wthorl \'thich KKIJ scientists have alreilrly tested. 

Put together sir.lple feeding systems for use in the villages. 

( 
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r,10llnt an education and extensi on program for teachi ng the 
farner to feen for production during periods of stress on 
animals, i.e., lactation, work, and last months of pregnancy. 

Imnl enentati on. It ; s proposerl that the \'fork be carri ed out in NERAO 
villages. The project in the first objective can be implemented during the 
first and second years. The second objective can be implemented on a very 
limited scale during the second year. If it is accepted, the process will 
be expanded and use in more villages. The third ohj~ctive should be 
initiated using video tapes, film strips, slides, etc. during the second 
year and then expanded. 

Cooperating Agencies. nOLO units (Division of Aninal Nutrition, LOU, LOC), 
DOAE, KU, and KKU. 

Time Frame. 5 years. 

Budget 

I t e m 
y 

2 
E A 

3 4 
(OS$1 ,000) 

R 
5 Total 

r~ateri al s 10 10 15 10 10 Sf> 

Consultants, 1 mn for expatriate 
per year at $10,OnO/mn 10 10 10 10 10 50 

Total 20 20 25 
,. 

20 20 'O~ 

Output. Villagers can he expected to readily arlopt tho nm'l practices to the 
extent that net incomes, or income-in-kind, improve 20-25 times for every 
dollar invested. 

Conditions. t~ne. 
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ANHIAL HEALTH 

Project tJo. 1 

Ti tl e.	 Improvement of An imal ni sea5e fioni tori ng ann Development of a 
Permanent Disease Surveillance System. 

Problem Statement. Reliahle rlata on the incidence and prevalence of the 
• 

important animal diseases in the Northeast is not available. The key 
infrastructure neerled for determining the incidence and precedence of animal 
diseases is an excellent diagnostic center which has strategically-located 
veterinary clinics, which can supply good samnles for diagnosis and, in 
turn, provide excellent infonnation feedback to the fanner producers. Both 
the diaqnostic center in Tha Phra and the reqional vetp.rinary clinics need 
improvement in facil i ti es and organi zati ona1 structure for carryi ng Ollt a 
survey of important animal diseases and for their continual monitoring. 

Objectives.	 IMprove the Tha Phra Veterinary Diagnostic Center so that 
diaqnostic capability is strong and predictable. 

Carry out a rapid survey not to exceed 6 months to identify 
the incidence of livestock diseases in the Northeast. 

Develop a system of data organization, processing and 
tahulation "/hich "lill permit easy retrival and analysis. 

Develop a comprehensive ",'ork plan for control of infectious 
diseases. 



Implementation. The Tha Phra Diagnostic Center will be improved with 
equipment purchases and personnel training. The equipment should be 
sufficient to meet all non RTG funded laboratory needs for the next 5 
years. Purchase of mobile units \'/ill permit the disease survey to be 
carried out efficiently and effectively using current staff. Staggering 
equipment purchClses \'/ill insure efficient use of it as the laboratory \·/ill 
be invaluable in long-term training and development activities as described 
in the next two projects. 

Time Frame. Beqin \'Iithin first 6 months, with all disbursements of funds by 
year three. This process can be accelerated as deemed approprriate. The 
survey should be completed by the end of year one. 

Cooperating Agencies. All divisions of animal health in the DOLO. 
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l1urlget. Following is an illustrative hunglYt. A final deter'mination of 
exact refllli rel1p.nts \·Ii 11 be marie hy the project manaqer and/or consul tants. 

,Fi rst Year 

I t e m Cost 
Equipment (05$ ) 

Sonicator 1,500 
Freezer - ultra low temperature 4,000 
Le~inar floor hoods (3) 3xS,OOO 15,000 
Micropipet (2) 2x30 60 
Shaker bath (3) 3x300 900 
Microtiter plastic plates (100) 2,000 
Ha ter bath 300 
Eppendorff Pipet set (3) 3x250 750 
Mixer 100 
Blender 300 
Deionizer 400 
Automati c Pi pet 450 
Co lurnns for cn rorliltography ?,!i00 
Reagents 2,000 
Reusable supplies 

Gl aSS\'tare 5,000 
Sampl e tube s 2,500

Dispos~hle pipettes ?,ono 
Sub-tota·j 39,760 

Personnel 
Training

Short term (non degree) travel 21 ,500 
(technicians or veterinarians) 
~1.S. FellO\'/ships (students to U.S.) (?) x 15,OnO 30,000 
M.S. Fellowships (students to study in Thailand) 
(2) x 15, 000 30,000 

r-1obi 1e Uni t 
Isuzu diesel van (4) 4xlO,OnO 40,000 

Microscope (4) 4 x 2,000 8,000 
Refrigerator (4) 4xl,000 4,000 
Water tank (50 1.) (4) 4x300 1,200 
2 way radio (4) 4xl,500 6,000 

r1edium size truck (2) ?x3,000 6,000 
r-ledical instrur.lents (2) ?x3,OOO 6,000 
Obstetrical instruments (2) 2xl,000 2,000 

Gasol ine (l,nOO gal/car) 6 cars fi,OOO 

Office suppl ies 
Ty pm'wi ter 1,000 
Xer0X m3cl1ine 6,000
AurUn vi sUill eqllipl1r.nt 1.sno 

Total ?l1 f1 ,9G IT 
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nudC'let (cant.) 

Second Year 

I t e m Cost 

Equipment
Fraction Collector apparatus and recorder 
Autotechnicon 
Electrophoresis equipment 
Freezer - ultra low temperature 
U.V. microscope
 
Inverted mi croscope/wi th camera)

Wa ter bath
 
Mixers (2) 2xlOO
 
Columns for chromatoqraphy
 
Peristaltic pump
 
Reagents
 
Reusable supplies
 

Gl ass\'tare
 
Sample tubes
 

Disposahle pipets
 
Suh-total
 

Personnel 
Training

Short tp.r~ (non deqree) travel 
(veterinarian or t~chnicians (5) x 4,300 
M.S. Fe110llship (Thai students) (2) x 1,500 
M.S. Fel10ship (U.S. students (2) x 15,000 

110bile Unit 
Isuzu diesel van (2) 2 x lO,OnO
 

Microscope (2) 2 x 2,000
 
Refrigerator (?) 2 x 1,000
 
Water tank (SO 1.) (2) ?x300
 
2 way radio (~) 2 x 1,500
 

Medium size truck (4) 4 x 3,000
 
r1erlical instruments (4) 4 x 3,Ono
 
Obstetrical instruments (4) 1,000
 

Gasoline (l,oon gal/can) l? x 1 ,ana 

Office suppl ies 
Ty pew'i ter 

Total 

(US$) 

7,5no 
5,000 
2,000 
4,000 
6,000 
2,000 

300 
200 

2,f.iOO 
1,500 
2,000 

5,ono 
2,500 
2,000 

42,500 

21,500 
3,000 

30,000 

20,000 
4,000 
2,000 

600 
3,000 

12,000 
12,000 
4,000 

l?,OOO 

1,onD 

167,600 
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Budget (cont.) 

Third Yp.ilr 

I t e m Cost 

Equipment
 
Sh aker bath (2) 2x3 00
 
Atomic absorption spectrophotomiter
 
14ixer (2) 2xlOO
 

Reagents 
Reusable supplies


G1 aSSI'Iare
 
Samp1e tube s
 

Disposahle pipets 

Personnel 
Training 

t1.S. Fe110lJships (Thai sturlents) (2) x 15,000 
M.S. FellOl'/ships (U.S. students) (2) x 15,000 

r1obi1 e Uni t 

Isuzu diesel van (2) ~xlO,OOO
 
Microscope (2) ?'x2,000
 
Refrigerator (2) 2xl,000
 
Water tank (50 1.) (2) 2x 300
 
2 way radio (?) 2xl,500
 

Medium size truck (2) 2x3,OOO 
t1edical instruments (2) 2x3,00a 
Obstetrical instruments (2) 2x1,000 

Gasoline ?,OOO gal/car (16) 

Office 5upplies
 
Ty pel"ri ter
 

Audio visual equipment
 

Total 

Fourth Year 
flo cost 

Fi fth Year 
flo cost 

(US$) 

600 
10,000 

200 

2,000 

2,000 
500 

1,000 

30,001) 
30,000 

20,000 
4,000 
2,000 

600 
3,000 
6,000 
6,000 
2,000 

32,000 

1,000 
1,500 

154,400 
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Outputs. Strenqthening of the Tha Phra facility \·1111 pennit projects t",o 
and three to be viable. These projects, ~hich include education of the 
herdsman and government agents, are vital for herd health improvement. 

The survey \'Ii 11 he used to desi qn compl ete animal di sease control 
pri ori ti es. 

The survey ...ti11 serve as the hasis for a computerized record-keeping 
system that will permit rapid and accurate study of disease problbem areas 
as they develop. 

Estimated benefits presented in Appendix 7.2. indicate that savings from 
losses as a result of the program should range between 34 and 170 million 

dollars annually. With a total project cost of ahout $1.3 million for 
animal health, this means the potential benefits should fall between $25 

and $130 for each dollar inve5ted. Re~ardless of the assumption!), it is 
evident that the potential cost benefit ratio is quite high. 

Another \'lay of estinnting benefit5 is hy evaluating thp. likely 
improvement in detection of diseases by the Tha Phra Oiagnostic Laboratory 
a5 a result of the project. These estir.Hltes, hy disease, are Qiven in 
Appendix 7.3. 

Additional observations about a~ima1 health are given in Appendix 4.1. 

Conditions. See projects 2 and 3. 
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ANIf.1AL HEALTH
 
Project Uo. 2
 

Title. Strengthening Field Clinics for their Role in Disease Control. 

Problem Statement. At present there is only a loosely knit, randomly 
moving mechanism of section divisions and departMents in the sequence of 
events from disease recognition to management and control. At the heart of 
disease control is a good, well functioning diagnostic lahoratory and 
network of field clinics. The Diagnostic Center at Tha Phra is operating 
much better than would he expected, but needs strengthening to become fully 
effective. Equally as important is the less than satisfactory network of 
veterinary clinics "/hich should link the fanner with the diagnostic lab. In 
the present scheme the Di agnosti c Center does not \'1ork si de-by-si de \'Ii th the 
veterinary clinics. 

Rapi oi ty of response in the surveill ance effol't is absol utely essenti al 
to a disease control program, especially \'1hen "exotic" diseases are 
introduced. But, at present, the system is curnhersome with diagnostic 
laboratory people often h~·,ing to carry out field "lOrk that should be done. 
by field staff. 

Objectives. Strengthen the 8 clinics in the ~ortheast. 

Train farmers and technicians in disease control procedures 

.Develop ann carry out the comprehensive disease control 
program made possible by Project #1. 
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Implementation. The first step will be improvement of seven field 
clinics plus the eighth at the Tha Phra Diagnostic Center in the Northeast 
by augmenti ng thei r extremely meager amount of equi prnent and suppl i es. 

Simultaneously, a training program for Kaset Tambon, Lnc technicians, anrl 
livestock officers will be initiated. Beginning in the second year these 
technicians ,."i11 be in a position to heqin developing a series of fanner 
oriented extension programs with full recognition t~at the farmer is the 
most important link in development of a smoothly functioning system of 
disease diagnosis. The training program for RTG livestock technicians will 
be held as a one \'leek "fOrkshop bli ce annually for the durati on of the 
project. 

Cooperating Agencies. The Division of Extension will playa major role in 
laying the educational ground"/crk in conjunction ,·lith the livestock officers 
in the Division of Veterinary Services. The officers will mobilize the 
veterinary clinic personnel, request that the Division of Disease Control 

send its amhlllatory disease control II 11 it to investigate or, 
alternatively/additionally, ask the Division of Veterinary Research to send 

nia~n()stic Center personnel. The reverse of this seqllence is also cln 
op.tion. The Division of Animal tJutrition may also be involved and, 
similarly, if vaccines are needed, the Division of Biologics is involved. 

It is absolutely essential that all the above mentioned agencies work in 
concert. In the event of an "exotic" di sease threat the sequence of events 
must be responsive and rapid. 

Time Frame. The project will begin within the first 6 months and follow 
through for a period of 5 years. 

\ c)-~. 
' 
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Output. At the project's end the following can be expected:
 

Gover nment \·,i 11 have genera ten support and confi dence of farmers. 

There will be a reduction in detrimental practices, such as 
farmer's eating dead or sick animals, nile to a saturation 
advertising campaign. 

A more smoothly functioning diagnostic procedure will be in place. 

It is estimated that, for every dollar spent on the project, at 
least $~fi-12fi will be returned in recovered potential livestock 
losses. 

A reduction of ?O percent may be expected in incidence of zoonotic 
diseases, i.e. those transmissible betw~en animals and man. The 
danger from contacting brl/c~l1osis, anthrax, tuberculosis, 
leptospirosis, and rabies which directly threaten human life, will 
be reduced. This is an additional benefit apart from programs 
which conserve food stores of animal origin. 

Conditions. DOLO should provide an adequate bUrl~et for vaccines and supplies 
not covered by the project. In addition, they should agree to fill all 
staff positions s~t forth at present. They should also agree to a training 
program to be coordi nated through the Tha Phra headquarters. They shoul d 
provide additional secretarial or technical assistance in the Division of 
Veteri nary Servi ce to handl e paperl'/Ork so veteri na r; ans and pa ravets can 
increase their field time. 
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r~ost importantly, the veteri nary cl i ni cs shoul d \'lork in close 
coopp.rati on \'lith the eli agnosti c 1ahoratory, niv1 s1 on of Research. Ideally 
an actual reorganiza t ~n to place the clinics under the Oiagnostic Center 
would take place. But, failing that, a solid agreement between the 2 
supervisors \'1ould also suffice. nOLO \'li11 also carry out a feasibility 
study on the reoragnization of the animal health-related divisions to 
determine means of gaining more effective control and coordination. 
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MIIr1J\L HEALTH 
Proj ec t No. 3 

Title. Improvement of Bovine Reproduction 

Problem Statement. Reproduction rates in bovines in Thailand are too low 
for an efficient animal husbandry system. Reproduction is affected by a 
multitude of factors--nutrition, rliseases, management, husbandry, 
sanitation, etc. Previous emphasis in Thailand has been placed upon the 
male rather than on the total prohlem, and the female in particular. A 
major constraint upon the routine examinations needed to improve 
reproduction rat~s is the training of both veterinarians and their 
assistants, the paravets, in skills needed to improve reproduction rates. 

Objective. Provide training for LOC technicians, and paravets, in 
monitoring reproductive soundness in bovines. 

Implementation. The proj~ct will aim at developin~ the skills of lOC 
technicians who, along with paravets currently assigned to provincial and 
district livestock officers, will work o~ an integrated program of AI ~nd 

routine infertility l'Iork~ These technicians ~lill be trained in palpation 
procedures and tauqht the basic use of drug therapy. 

This project will be coordinated hy the Tha Phra headquarter~. They 
\'Iill contract far sp.rvices of expatriates l'/ho, ;)long I'lith Thai veterinary 
and animal science consultants, will develop 21 days of \'Iorkshops annually, 

with sequences to be arrang~d. These are anticipated to fnclude the 
eqUivalent of about one \leek of fonnal classroom lectures and tl'/O I'/eeks of 
field \'Iork. 

r,ooperatinq Agencies. LOCs, LOlls, Division of niseas~ Control of !lOLl') and 
Livestock officers. 

(I 
/ ' \)
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Time Frame. This project will begi n ~li thi n the first 9 months and will 
continue for 5 yeilrs. 

Dudget 

y E A R 
I t e m 1 2 3 4 5 Tota 1 

(US$l,OOO) 

r1ateri al sand equi pment 

Motorcycles at $3,000 ea. 
Gasoline, parts, etc. 
r1aterials for agent \'/orkshops 
at $10/agent x 300 agents 

15 
2 

3 

30 
6 

3 

15 
8 

3 

8 

3 

8 

3 

60 
32 

15 

Training 

Technical training for LOC, LOU, 
vets &paravets; per diem for 
l\on people, 6 days/yr. at $10/day 24 24 24 24 ?t1 120 

Travel expenses for 400 people, 
one workshop per year at $15/person 6 6 6 30 

Consultants 

Expatriates 4 mm annually for 
3 years at $10,OOO/mm 40 41) 40 1?0 

Thai 6 mm at $l,OOO/mm 6 6 6 6 6 30 

Total 90 115 102 47 47 407 

Expected Output. 1. Reduce the calving interval by 1 month for animals 
reached by the project. 

2. Oevelop a smoothly functioning systeM of animal care 
tn the extr.nt that farl:Jcrs 11ilve confidence in, and 
support, the program. 

(~ 
t" 

\ " ~ 
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3.	 nevelop a program of preventive medicine which 
focuses on the CON, heretofore forgotten. 

4.	 Improve communication to the extent that provincial 
and rlistrict veterinarians, LnCs, farmers and 
diagnostic lab personnel interact in a coordinated . 
manner on disease prevention and control. 

5.	 nevelop an understanding that animal health is 
largely a management prohlem and not just one of 
vaccination and disease identification post facto. 

Conditions. There must be conplete agreement that the concept of using LOC 
personnel for paravet training is accepted and supported. 
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COST Sllll'f\RY 

A summary of base (l982 constant doll ars) project costs is provi ded in 
Table 7.1. Total costs are $6.2 million, of which $2.8 million is allocated 
to the first year. About 30 percent of all costs are for institutional 
suppurt and another 30 percent for breedi ng projects. About 20 percent is 
designated for animal health, with the remainder allocated to nutrition 
projects and the NBRDC. The total costs with a 5 percent contingency and 10 

percent inflation factor is $9.0 million, as shown at the bottom of the 
Tab1e. 

Table 7.1. Su~ary of project costs by sUb-project 

proj ect Year 
I t e m 1 ~ 3 4 5 Total 

(Spetember, 1982 Os. dollars) 

Institutional Support 

1.	 Continuation of the H.E. 
Livestock Development Project 455.0 282.5 3~?.fi 732.~ 23?.~ 1,~tl5.0 

2.	 Support for IJati ona 1 Buffalo 
Resean:h &Development
Ce nter (NB RnC ) 80.0 85.0 90.0 95.0 100.0 450.0 

Breedi ng 

1.	 Expansion of Improved 
Crossbred Bovine Breeding 
Stock via Performance Testing 45h.0 4!16.0 

2.	 Performance Testing and 
Managem~nt Training for
Cattle in Villages 562.0 56?.O 

3.	 Improving the Crossbreeding 
of Buffalo & Cattle through 
f\rtificial Insemination 250.0 70.0 70.0 70.0 70.0 530.0 

4.	 Expansion of Improved lIati'le 
Thai Breerling StoGk via 
ret'fonnilnc~ Testing 754.0 
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Table 7.1 (cant. )
 

I t e m 
Project 
2 3 

Year 
4 5 Total 

Nutri ti on 

1- Improving Village Level 
Forage Production 120.0 60.0 180.0 

2. Mineral Studies 
Bovine Animals 

on 
55.0 35.0 35.0 35.0 35.0 195.0 

3. Studies on Growing/Finishing 
Bovine Animals on Grass 30.0 30.0 30.0 30.0 30.0 15.0.0 

4. Finishing Bovine Animals 
on Rations Containing
Agricultural By-products 
and Local Feeds 50,0 50,0 40.0 140.0 

5. Improving Agricultural 
By-products and Wastes for 
Use in Bovine Feeding ?O.O 20.0 25.0 ?O.O 20.0 1O~. 0 

Heal th 

1- Improvement of Animal Disease 
Control and Surveillance and 
Suhsequent Disease Survey 209.0 194. fi 154.4 5118.0 

2. Control of Infectious Diseases 
of Food, Fiber and Oraft 
Animals in Northeast 122.5 107.5 20.5 20.5 20.5 291.5 

3. Improvement of Bovine 
Reproducti on 96.0 115.0 10?.() 47.0 47.0 407.0 

Total 2,973.5 1,108.6 988.4 649.0 604.0 6,323.5 

Calendar Year 
1904 19H5 19Rfi 1987 1988 Total 

Suh-to ta 1 ...Ii th 
contingencies (5%) 3,111.7 1,164.0 1, 037. A fiR1.5 634.2 f5,h?Cl.2 

Inflation 
1982 as ~ 

(10% with 
base) 3,76,.2 1,fil1.8.1 1, Ijl I). ~ 1,097.2 1,122.5 9,048.2 
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The cost estimates (in constant 198? dollars) have been rearranged in. 
Table 7.2 according to type of input. About 17 percent is for consultants, 
5 percent for vehicles, 40 percent for commodities, 19 percent for . 
participant training, and 24 percent for other items, most of which is 
working capital for the station and village level testing, multiplication, 
and nutrition programs. 



Table 7.2 SummarY of project cost by type of input 

Institutional 
Input support Breedinq tJutri ti on Health 

1 2 1 2 3 4 1 2 3 4 5 1 2 3 Total Distribution 
---------------------------------------- (OS$1,000) -----------------------------------

"

( ~) 

Year 1 

ssis'tance 

r 100 1nn 

e consultant 90 20 20 20 10 20 40 220 

su1tants ?4 4 6 34 

45 12 46 40 15 158 <: 

I 
-l:::> 
\..::l 

C;'cS'= 8 2 60 40 50 50A 35 30 10 14 29 5 791 

65 10 - 200 68 16 359 

trai ninq 

e9rees 60 60 

& others 73 21 13 30 137 

ding 
pi tal 50 3fi 296 5?2 100 1004 

455 80 356 562 250 508 120 55 30 0 20 209 122 96 2,A63 



-abl e 7.2. Summary of project costs by type of ; nput (cont.) 

Institutional 
Type of Input SllPOort Breen; ng Nutrition Health 

l' 2 1234 , 2 3 4 5 1 2 3·· Tota 1 

(OS$l,OOO) -----------------------------------

Year? 

-echnica1 assistance 

Co-manager 100 100 

Expatriate consultants 40 10 10 20 40 120 

Local consultants 24 34 

lehicles 18 32 35 30 115 

:orTT10di ti es 

Local purchase 8 3 70 Ei9 35 30 10 13 ~3 39 ?fiO 

Forei gn 7 10 68 12 97 

Jarticipant training 

Advance de~ree 33 33 

Workshop & others 54 4 22 13 30 123 

Other, includin~ 

\/orking capital 50 45 50 145 

Total 283 80 o o 79 59 fiO 35 30 o 20 1fiR 107 115 1,01n 



7.2. Surmnary of project costs hy type of input (cont.) 

pe of Input 
Institutional 

slJpport Breeding
1 2 1 2 3 4 1 

----------------------------------------

Nutri tion Health 
2 3 4 !l ., 2 3 Total 

(O5$l ,000) -----------------------------------
Oistrihution 

(~. ) 

Year 3 

:a1 assistance 

anager 100 100 

triate consultants 40 10 10 40 100 

1 consultants ~4 2 6 3~ 

es 

ities 

2 26 15 43 <: 

I 
c..-, 
...... 

1 purchase A 4 70 59 3~ 30 40 15 34 5 11 311 

ign 7 10 34 51 

ipant trai ni ng 

nce degree 70 60 130 

shop &others 54 13 30 97 

i nc1 udi ng 
ng capital 50 04 114 

353 80 a 0 70 59 0 35 30 50 25 154 20 1O? 978 
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ble 7.2. Summary of project costs by type of input (cont.) 

Type of Input 
121 

Institutional 
support 

234 
Breeding Nutrition Health 

2 3 4 c; , 2 3" Total1 
(0$$1,000) -----------------------------------

Year 4 

DistrihutiJrt 
( ~) 

chnical assistance 

Co-manager 

Expatriate consultants 40 20 10 10 80 

Local consultants 24 2 32 

hic1es 

modi ties 

Local purchas2 8 5 70 5q 35 30 40 10 5 11 273 

Forei gn 7 10 17 

rticipant training 

Advance degree 50 50 

Workshop & others 54 13 30 97 

her, including 
orking capital 50 60 110 

tal 233 95 o o 70 59 o 35 30 50 20 o 20 47 659 
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3ble 7.2. Summary of project costs by type of input (cant.) 

In st Huti on'i1
 
Ty pe of Input support Breedinq Nutrition Health
 

121
 2 3 4 5 2 J Total nistribu~~on 
.--....:.---~--------__r~I:""I""""~""'T""--=-----=----..:....---=----=---~.=.=..::---....:.:...:..::-=:.:...;..::-;..:.....::..:.:... 

I -~)10$$1,000) -----------------------------------

Year 5 

echnical assistance 

Co-manager 

Expatriate consultants 40 10 50 

Local consultants 24 2 fi 3~ 

ehicles -,:: 

,-I oflTolodities to_ 

Local purchase 8 5 70 59 35 30 40 10 r; 11 273
 

Forei gn 7 20 27
 

articipant training 

Advance degree 40 dO 

Workshop &others 54 5 13 30 102 

Jther, including 
\-/0 rk: i ng cap i ta1 50 70 1~O 

·ota 1 223 100 0 0 70 59 0 35 30 40 20 0 20 47 644 



Ible 7.2. Summary of project costs by type of input (cont.) 

Institutional 
Type of Input 

121 
support 

234 
Breeding 

1 
Nil tri ti on 

2 3 4 '5 1 
Hea1th 

2 
., 

3· Tota1 Di st ri but: 'Jr! 

~chnical assistance 

Co-manager
Expatriate consultants 
Local consultants 

~hic1es 

Jr.T.lodities 

Local purchase 
Forei gn 

lrticipant training 

Advance de~ree 

l~orkshop & others 

ther. including 
.-Iorking capital 

TotLll 

(05$1,000) 

TOT.I\L 

---------------------------------- 

300 
570 
164 

316 

1,908 
551 

313 
555 

1,493 

6,171 

( ;, ) 

5 
9 
1 

5 < 

I 

-
~ 

31
 
q
 

?d 

100 
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Economic Analysis 

Ideally, project analysis should have a financial analysis, to reflect 

the client's vie\'lpoint, and an economic analysis \'Ihich \'Iou1d reflect 

soci eti es I vi ell/poi nt. Pre-project costs and returns for typi cal farmers are 

calculated first and the post-project costs and returns are then estimated. 

The net i ncrel:1enta1 benefits (cash f1 m") are then di scounted back to the 

present using various discount factors until the factor is found at which 

the net present worth is zero. This rliscount factor is the internal rate of 

return. Rates for farmers should be at least equal to their opportunity 

cost of capital and» in the economic analysis, at least equal to the social 

discount rate. 

Calculation of costs and ~enefits fro~ the farmers' vi~~oint in this 
livestock project is extremely difficult and requires numerous tenuous 

assumptions, as very fel" purchased inputs are IJsen. In addition, the rates 
of return are extremely high because the economic hase is quite 101'/. Thus, 

many of the numhers which \'lOuld be generated are virtllally meaninqless. 

Another problem is that of estimating the numher of beneficiaries as there 

are no gui c1e1 i nes for estimilti ng the <1i ffusi on of technology. Fi nally, 

hec~lIse the activitie5 are not directly revenue producing since the animal s 

affected, mainly cattle and huffalo, are part of a cropping system, standard 

project analysis techniques are not appropriate. 

A nunber of the projects are of an appl ierl research nature. Al though 

not di rectl y comparabl e, studi es on benefi ts from reseal"ch projects in other 

countries indicate that the ~nnua1 rate of return varies from ~O up to q6 

percent. In generil1, the rates are 35-711 percent (Arndt and Ruttan, 1977). 

The design tear.! has attl?l!1pted to develop the most cost effective \o/ays 

for carryi ng au t the 1i vestod project. For exampl e, the farm; nq systellls 

research ann extension nethorlology l1i'ls heen r.mnloyerf "/~1erever feasible to 

maximize the use of research funds anrl to provide field training for 
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researchers and extension personnel. Also, strategy criteria included use 

and rei nforcement of exi sti ng i nsti tllti ons rather than creati on of ne\t 

ones. In addition, each activity \'las desi gned to'stimulate additional 
private sector involvenent to the extent possihle. In other words, one 
measure of the project's success \"ould be private farmers raising 
performance tested aniMals for sale so the livestock stations could 
concentrate to a greater extent on research; farmers fattening cattle; 
private auctions or sale yards displacing government facilities. 

Project Justification and Issues 

The most striking aspects of the Northeastern 1ivestock industry are (l) 

the industry as well as agriculture and the tlortheast as a whole are in a 
major transition period and (2) the institutional base i~ in place, but is 
not being used in anything approaching an optimal manner. The main 
justification for th~ project is that makin9 better use of what hilS been a 
very expensive institutional structure to organize and build, will yield a 
very high cost-benefit ratio. In effect, even thou~h donor agencies are 
fond of constructing buildings or other infrastructure, the real benefits, 
(and hardest part to carry out) are frol' modifyin9 and "fine-tuning" 
previous efforts. 

The project's target at the end of ~ years is to have moved the nOLn's 
Northeast regional activities more into a regulatory mode which is combined 

v/ith an effr.ctive on-fann research (lnci extensi on pro9ram. Another goal is 
to shift t~e stations from simply being producers of improved animals, to 

their ultimate role itS applierl research and extension centers. This shift 
will not, and cannot, come about quickly as middle level bureaucracy 
attitudes are slo1"1 to change. 

GO'/ernnp.nt policy cont;nll~ to he a r.111jor d~terrent to many pote"tial 
livestock activities. For example, little attention has been given in this 
re~ort to inprovinq ~arketing except for pronation of sale yard facilities, \ 

)\ \
\\ 



hecause of the effective han on development of private slauqht"rhouses. No 
subproject in the dairy subsector has been prQposed except for a relatively 

small program on grol'ling dairy crosshred heifers because fanners and 
processors of fresh fl ui d mil k cannot compete I'li th imported powered mil k. 
Only very minimal pr0!1re5S l'Iil1 be made in a national dairy industry un t.i1 a 
tax is levied on imports of pOlo/ered milk to the extent that recombined r:1i1k 
is the same price as local milk. No activities have been prepared in 
vaccine production because it is believed that the private sector should be 
encouraged to carry out thi s function, I'lith their \'fork moving more to\'/ard a 
regulatory and disease control nature. 

The proposed livestock project is qllite sr.Jal1 in tems of reaching the 
potential beneficiarY. Nevertheles5, the project's scope has been 
deliherately limited because the nOlD prohahly does not have the absorptive 
capacity to handle a much larger project. Training, for example, is limited 

to ahout 4-6 Heeks per year per technician hecause I)f their field duties. 
Furthermore, it has been the team's philosophy that grOl'fth of Government 

staff and physical facilities should be restricted to the extent pl)ssible. 

Considerable discussion has taken place about charging for AI, 

veterinary and vaccination services. It has heen assu~ed in this project 
that the typical potential beneficiary cannot, or at least will not, pay for 
these type services, and that it is Governr.Jent's duty to provide them. It 
is urged that a type of on-farm research testing program be conducted to 
deterr:1ine the extent to which the service should be provided free and, 
additionally, the extent to ",hich all types of basic government livestock 

services are needed and desired. 

Overall, the h~5ic approach in the project, and its rationale, is t~at a 
missing-link exists blJth between Government servic~ organizations, and 
h~h/e~n research, extension and the fanner. An expanded discllssion ahout Cl 

combined animal l1usbandry progrnm is given in "pp~ndix 7.5. The target 
effort is thus in a~suring that researchers go to t~e field, and that 

extension sreciali~ts have a program to provide their clients. 
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Appenrlix 2.1.	 Livestock Development Assistance: 
An International Per5pective 

Several institutions have recently examinerl the historical experience of 
livestock development projects in various regions of the world. At the ris~ 

of oversinpl ification, these evaluations hi!'fe generally concluder! that 
livestock projects have tender! to perfor~ poorly in terms of: 

a. Actual performance relative to plRtlned performance; 

b. Technical	 improvements and changes in managements practices, and 

c. Economic and financial returns on capital invested. 

r4uch of the probl em ha sheen attri huted to POOl" management at the 
g0vernment level, project level, farm/ranch level, and individual ani~al 

level. Part of the failure to meet expected output criteria is due to lack 
of experience with managing livestock projects, part rlue to prohle~s of 
applying improved productio~ p~acticAs without the support for research and 
extension services, anrl part rille to inconpatihility of the develop~ent 

project "lith existing social structut"€s. 

The livestock rtevelop~r.nt projects sponsorert by international 
donors/lenders have supported institutions, livestock production in 
extensive prorll/ction syste~5, anr! livestock production in mixed farming 
systems. rtost pl"ojects are formulaterl on the hasis that the 10\'/ 
prorlllctivi ty of the traditional 1ivestod production systems can he quickly 
improved hy applying modern principles of ranch management, intensive 

feerlina, anri mill"kr.t infrastrur.ture improveml?nts. The fea~ibilit.\' studies, 
hm/ever, seldom go into the necessary detail on the constraints \thich 
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inter'ict to give rise to the seemingly 10'" levels of ohserved offtake. In 
addition, projects focusing on mixed crop-livestock systems seldom take 
account of the compl exities of these systems and the slO\'I improvements that 
result from marginal changes in one component of the system. In particular, 

the interrelaterl constraints on livp.stock prorlflctivity (health, nutrition, 
reproduction, genetic potential, management) tend to require simultaneous 
solution to achieve big gains in productivit.Y since improvements in one 
constraint tend not to be felt since other constraints continue to be 
1 imiti ng. 

The proposerl livestock component of RAI can manage to avoid many of the 
problems as!'ociated \'/ith other livestock projects by AID and the RTG, hy 
recognizing that improvement of large animal prorlllction is a slO\I process 
because of the birilogical constraints on reproduction, and that most 
henefits from the project \,till be long-tern in nature. Second, the team has 
taken the approach that project planning for the mixed farming systems of 
Not'theast Thail and must oroceed from the farm 1evel upl'/ilrds and must take 
careful account of the results obtainerl hy previous livestock projects in 
the ~Jortheast. Third, the project is fortunate in that a good basic 
infrastructure has been put in place through efforts of the RTG, and 
previous projects. Therefore, the RAI-livestock component can provide 
additional strategic resources as needed to ohtain maximum benefit from 

existing institutions. The institutional structure to he used is 
essentially in place and the focus will be on generating technology for 

fcmTIers; and testing, refining and evaluating it in conjunction \'lith farmers 
themselves. The study mission has concentrated on institutional and farm 

level con~traints and has designed specific projects that focus clearly on 
these constraints. Each project is also designecl to focus 

" 
on specific 

proclllction s'ystem~ and specific milrl~et opportllnities. 

C·\.\ 
\. " 

I 



Appenrlix 4.1. Village Case Studies # 1 and?
 

I. Ban Huey Wa, 35 km east o~ Khon Kaen city. 

II. Ban Thon, 20 km north of Khon Kaen. 

Cattle and huffalo husbandry in these villages \-/as studied in 196!l-70 

by one of the cnnsultants* \'Iho, during the present mission, returned briefly 
to the sites to form impressions of changes that have occurred in the last 
12 years. Village learlers provided their estimates which appear below, 
along with earlier survey data. 

B H \~ B T 
1970 1982 1970 19R2 

No. of Households 190 250 190 300 

Cattl e ?OO 75 275 200 

Auffalo 390 450 380 75 

Duck s fel'l fel'l few 3,000 

Carts many fe\'1 fe\'l none 
Tractors, 2 \'Ihee1 1 10 

Both villages were relatively large in 1970, hut they have since 
expanrled to hecOJ:lp. very 1arge. The i ncreilsed popul ati on came ahout largely 
through division of holdings to support offspring, Dan Thon will soon be 
split into? villilges for easier adninistration. 

*Rufener, !4.H. 1971. Cattle and !'later Ollffalo Production in lJillaqes of 
lIortheast Thailand. Ph.D. thesis suhmitted to IIniversity of Illinois, 
Urhana. 
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In 1970, fanners in Ban Huey Wa had already upgraded many of their 
cattle with Brahman bulls and there was great interest in cattle production, 
both for sale and for pulling carts. Now the numbers of cattle there have 
dropped sharply, despite an apparent 5-fold increase in average price for 
cattle. The main reason given ''las that the village has had about 4 
consecutive years of drought, and cattle had to be sold for cash to buy 
rice. Also there is less need for carts now, and they said it is more 
difficult to find feed for cattle, although there is still some 1,500 rai of 
communal land. 

The population of buffalo in Ban Huey Wa has increased slightly, 
probably to meet the draft needs of the additional families. In 1970 the 
fanners paid no particular interest to breeding their buffalo cows; no'one 
could identify the sire of their calves. Buffalo still seem to be managed 
the same as in 1970, but now the farmers are concerned that they don't have 
an identifiable sire. There is a privately owned Murrah-crossbred bull in 
the village, but no one except the owner uses it because of its strange 
appearance. 

In Ban Than, most of the upper paddy fields have been planted to 
cassava and sugarcane, leaving very little area for the traditional pattern 
of bovine grazing management. And, with irrigation water available from the 
Hong Wai Project, two wheel tractors have increased in number because they 
have an advantage over buffalo in the speed and amount of work they can do. 
For these reasons, buffalo numbers have dropped dramatically and cattle 
numbers hay\? decreased slightly. Cattle in Ban Thon \'Iere formerly managed 
in cow-calf units, and this apparently has not changed. 
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Hoth vill agp.s have henp.fitted frorl several RTG infrastructure projects: 
better roans, rural electricity, and public health programs. Neither 

village \'/as ,·lithin at'eas serven by the nOlD's extension \'/ork under the Horld 
Bank project, but there reportedly was some improvement in delivery ann 
utilization of services nonetheless. Thievery of cattle and buffalo is 
reportedly much 1ess of a prabl em than fonnerly. 

In Ban Than there was heard sor.re di saffecti on with the trend of farfll 
development. The retired Kamnan (vha bought the first tractor in the 
vi 11 age) sai d that man,)' famers are "crazy ahout tractors" ri ght now, hut he 
expected bovines to come back in importance when more farmers realize thp. 
disadvantages of tractors. A seconrj fanner, who previously O\'lned more than 
20 head of cattle, doubted the wisdom of their new dependence on cassava and 
sugarcane. Now they can't sell the cane" and the cassava price is much lower 
than a few years ago, while bovine prices have trended steadily upward but 
they don't have land left for traditional grazing. 

Continuing interest in bl~ed improvement was expressed in both 
villages. " For exampl e in Ban Thon, at least on~ cattle l)\'/ner routinely 
travels more than 30 km to Tha Phra to ask for AI service when his cows come 
in heat. 

There were many neH houses in hath villages and no out\'/ard signs of 
absolute poverty in drought-stricken Ban Huey Wa. 

Animal handling facilities huilt in both villages in 1969 were still 
largely intact and could be used again for bovine research and improvement. 



"pp(~n(Ux 4.2. Vi1lilfJp. r.asc Study #3 

Non Sam Boon Village, 7 km south of Tha Phra, Khan Kaen Province~ 

Thi s vi 11 age \~as a case study vi1l age of one of the consultants dllri ng 
1970-71. This note provides an update about developments in that village 
over the ~nsuing 11 years, anrl examines predictions made during the earlier 
study about the structure of cattle and water buffalo ~roduction. 

Major Changes Observed 

It should be noted that this village is not typical of most 
Northeastern Thai villages as it has access to good transportation, was an 
early recipient of Brahman cattle from the Tha Phra 1ivestock station, and 
is within easy daily communting distance of Khon Kaen. Oespite these 
atypical circumstances, the village in 1970-71 \'las trarlitional in th(l': it 
was heavily based on glutinous rice as a staple crop, kenaf as a cash crop, 
and water buffalo for field cultivation. 

The tremendous changes which occurred in the village during the past 11 
years once more reinforce the team's impression about the dynamisn of Thai 
agri cu1 ture. 

First, the village families have expanded from 52 in 1970171, to 133 
households in 1982 of \~hich 103 are still fanners. ~he other 30 non-fanning 
households derive their incnne from a neighhoring cenent plant. Earlier, 
all fanners produced rice, but nOI'1 only about thrP.e-fourths cul tivate that 
crop. Kenaf cultivation, "'hich has virtually disappellred, has been 
rep1 aced hy cassava, sugarcane and tomatoes, the 1atter grol·tn on contract 
for a local processinq factory. Rice is commonly pUt"chasen. r1any fanners 
have ne\~ hOllses ~,i th screens, private \'Ie11 s, and almost all hav~ 

electricity. ~Jone of this "las evirlent eilr1ier. 
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The nllmh0.r of hllffalo ht1::; c1c!clincd drillll.,ticillly i1~ predicted in thr. 

earlier sturly hut the numher of cattle O1'1nCrS and cattle numbers has 

remained static, \'/hereas the earlier study predicted that the relatively 

high rates of return to Brahman cO\,/-colf operations ",ould lead to a steady 

expansion. The reason lies with the chilnges in liln~ use patterns. Earlier, 

all 1and ",as free for grazi ng duri ng the dry season but nO\'I wet season ri ce 

lanrf is follol'lerl hy dry season, pUMp-irrigated tOr.latoes. Kenaf land has 

been converted to cassava and sugarcane, crops \.,hich occupy the land 

continuously. In adriition, the availability of the dual-purpose 

agricultural vehicles called IIfron-huffalo", (?'-I"heel tractors), and hired 

large 4-wheel tractors from Tha Phra has decreased the need for all kinds of 

draft animals. 

The pri ces for custor.! pl o\'li ng have increased only 200-2!i0 percp.nt I'/hi 1e 

anima 1 pri ces haVe! shOl'/n the fall o\'li ng trends: 

Average Price (Baht) 

1970/71 * 1982 Inc rease 

Baht Baht Percent 

Wa ter buffa 10 

Young male replacements 
Young female replacements 
Cull males 
Cull females 

Brahman crossbl~ed catt1 e 

Young nale repl acer:Jents (hreeder) 
Young female replacements 
Cull males 
Cull females 

1,600 
1 ,170 
1,890 
1,440 

1,940 
1,740 
1,200 
1,410 

10,000 
8,000 
6,000 
6,000 

18,000 
9,000 
5,000 
~.,OOO 

625 
683 
317 
417 

9?8 
517 . 
417 
35~ 

*SolJrce: I)e Boer, A•.J. and n. :::. \"elsch. 1977. Constraints on cattle and 
water buffalo production in a northeastern Thai village. In R.D. Stevens 
(ed.), Traditio" and Dynamics in Sr.Jilll-Farm Agriculture: tconol'lic Studies 
in Asia, Africa and Latin I'merica. (f.mes: 100'1a State University Press), 
pp. 115-141. 
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nespite cattle and huffalo price increases far in excess of the 
inter-period inflation, the constraints on feed supply, and rapid expansion 
of profitable cash crops, there has been a suhstantial decline in total 
animal units in Non Som Aoon. The analysis indicates the difficuties 
i nl1erent in projecti ng trenrls ina dynilmi c agri cutllral setti ng. It may he 
concluded that, in tenns of selecting villages or broader client qroups for 
project participation, managers should conr.entrate on areas where large 
components of traditional rice/upland crops/livestock production can be 
expectert to remain in place for long periods of time. Otherwise, the 
potential impact of component technologies applied to livestock production 
\·';11 be oven/helmed by external effects such as off-farm employment, 
irrigation development, major changes in cash crop production or major 
shifts in lanrl cultivation practices. 



Appcnrlix 4.3. Village Case Study #4 

Ban Oong Phong, less than 15 km from Khon Kaen. 

This village \oJaS studied from an anthropoloqical perspective hy Dr. 

Leedom Lefferts about 10 years ago, and again in recent months. His 

ohservati ons are reporterl second hand ~ere for IIseful i nsi ght to soci al 

change in the Northeast. The village's land is mostly irrigated rather than 

rainfed. 

Ban Dong Phong ~as grO\'Jn from 1011- hOlJseholds up to 140. Average 

household size is smaller than before. It is normal now for wives to have 

tubal ligation done when they have ~ or 3 children, at the age of about ~2. 

Children are normally spaced? years apart. There seems to be many more 

aged and invalid penrle in the villag~ n0W. 

Only about 5 househol ds use water huffalo; everyone el se uses 2-\·,hee 1 

tractors. Availahle lahar is areal constraint on hovine husbandry. 

The normal rate for hiring tractor work, \·lith the O\mer operating it, 

is ?OO Baht/raL But tractors ter'ld to he used \'Iithin extenrled faMilies, so 

members can get \'lork done for only the cost of fuel. Oppo,·tunity cost is 

the main determinant in deciding whether or not to lise tractors. 

The full ~ackage of machinery is present in the village: a tractor, a 

small truck, a thresher, anrl a water pump, all usinq the same 

interchangf'able diesel engine. After straw goes through the tresher, it is 

heat up anrf can't he stackerl and kept in the usual lTlilnner; villagers 

consider that straw to he worthless so they burn it. 
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SonE 10 households each raise ahout 2,000 broilers per hatch on 
contract. They know they make less this way than if they were independent, 

but they pre f~r the secud ty of a contract arrangemr.nt •. 

nuck-raising was important, and it's more important now in the village 
economy. The norm is for 140 bird~ to prorlucp. 100 eq~s per day. There is 
even a duck egg hatchery and distribution syst~m within the village. Hog 
raising has also expanded and developed, but appears to be only marginally 
profitable. 

Leffe\'ts also noticed chang~d sex roles. It is comr.1On now for \'Ionen to 
till paddy and, with either a buffalo or tractor, and to broadcast seed in 
ri ce nursery beds. These jobs \'lP.re fonnerly done only by men. 



Appendix ~.4.	 Observations ahout improvement of 
animal health in the Northeast 

FollOl'ling are a numher of general ohservations by team member 
Dr. Carson on improving animal health in the Northeast. They are described 
here to provi de back!lround and a further basi s for understandi ng the "\'/hy" 
and "how" of the animal heal th problems so that all projects will be better 
understood. 

1. Liaison with the field. Presently, the villager is not 
"programed" to detect di sease early and contact the nea rest government 
offici a1. The fanner often wlits until an animal di es, opens the carcass as 
a source of food, and may contact animal heal th offici al s as an "after 
thought". By that time the tissues are often worthless for diagnostic 
purposes. 

The present project \'Iould educate the headsr:Jan, owner or agent to 
contact the most accessible technical advisor (e.g. LOC, extension person, 
kaset tamhon or livestock officer) about diseased live animals or dead 
animals before autolysis of tissues has occurred. This is extremely 
important in tropical climates where post mortp.ffi tissue changes and 
bacterial invasion of parenteral tissues proceeds most rapidly. Disease 
a,.,areness, diseases transmisahle beb/een man and animal (e.g. by eating 
antrax contaminated meat) and early reporting may be topics best presented 
to the villager. Additionally, to maintain interest, diligence and 
dedication, additional programs or fellowships might he made available for 
government personnel. 

?. Field personnel dispatch. There is no standard 
" 

sequence of events 
that engages immediate assistance \.,hen a call for assistance is received. 
nohile units should be dispatched prol1ptly to investigate and examine live 
animal s or col 1r:ct sllmpl e for the lJi agnosti c Laboratory. 

\. 
',~\ j 
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1. n1ngnostic Lil horil tory. Silnnlf!s \'Ih1ch ilrriv(I at the lahoriltory in 

Tha Phra oftan take excessively long periods for simple hi~itopathology due 

to the presence of only one autotechnician a single trainerl technician to 
process samples and few professionals to "read" slides. Technic'fans in 

place at Tha Phra shoulrl receive short term training flrants \'/hich "Iould 

allow them to make test antigen, other test reagents, and freshen their 

knOl'/lerlge of sterile techniques, neH procedures anrl tissue culture. 

Graduate training fellowships should be developed in each of the 

suhsections; pathology, oacterioloqy, imrlnology, sF.'rology, puhlic health, 

and parasitology. Finances should also be provided for more reagents, 

rlisposahle supplies and prolfirlerl that a prelininarY dia~mosis can he r.tade 

the local livestock officer (who in turn will contact owner) should he 

notified in advance of confirmatory tests. Fi nal results ':lill hopefully 

reach fieln personnel \~hile the disease problem is still "fresh" in the 

minds of the veteri nari ans and the farmer. 

4. Cooperative Agencies. Present interdivisional relationships in 

the nOLO are confusing and redundant. There is no clear sequence of events 

that engage first one"uni t" and then another. In the proposed scheme, the 

OOLO's Oivision of Extension, LOC or kaset tamhon (of the nepartment of 

AgriCUltural Extersion), serving as the villager's direct contact, should 

relay infonnation through the Oistrict Livestock Officers of the Oivisioll of 

Veterinary Services to the Diagnostic Laboratory in the Oivision of 

Research. The latter agency shoulrf then coordinate their services with 

mobile units of the Division of Disease Control and the Vet~rinary Clinic 

(Oivision of Veterinary Services). Exten~ion personnel \'/111 play an 

important role in educating villagers. 

The project comfJonent~ vii 11 coni'll r.m~nt unrl coopera te \'/i th the 

NERfll1 team lind other proqrams such as those of the Horld Ran~ field units, 

U1C and LOU, and tl1~ Germnn rlovernment's prograrrt'to strengthen the 

Oi u!Jnosti c Lahoratory at Tfla Phra. Thi s coopel"ilti on \·,ill be deseri ben in 

Project ?. 
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!). tJecessary Resource Rei nfonilcemQnt. In the operati onal "chai n of 

command" the Livestock Officers (at Jlmphoe and Changh'at level) should play 
an integral role in deciding which requlatory or disease control units are 

to be assigned to particular cases. However, thesQ people are apparently so 

hUl'dened \'lith arfr'1inistrative pap~r\/Ork thllt thQY se1rlom have the chance to 
engage in day-to-day veterinary medicine. In this regard it would be 

advantageous to have 2 or 3 times the present staff. At present there are 

16 provincial Livestock Officers in the Northeast and all are not graduate 
veterinarians. At thQ Amphoe leve1 thesp. positions may also be held hy 

professi onal sand non-veteri nari ans. Increasi nq the number of Livestock 
Officers would he helpful~ hut is not realistic since the DOLO is not hiring 
additional staff. The only other alternative is to try to relieve the 

officer as much papenlOrk as possihle hy delel'Jatinq this activity to 
administrative assistants or paraveterinarians. Another "bottleneck" is 

that adequate numhers of vehicles and/or motorcycles are not availahle to 
respond to field call quickly. 

The Diagno5tic Lahoratnry should ha'le il full complement of these 
and adequate senior staff members in gro~s and histopathology, virology, 
pathogenic hacteriology, serology and parasitology. I\t present it appears 
that doubling the staff with a balance of professionals and technicians 

would be adequate, hut again this is not realistic. Specifically there are 
no experienced people in serology or virology. Parasitology is also lIthin" 

ha'Jing only 1 juniOl' staff person. Pathology can process very fe\'{ samples 
per day having only 1 technician and 1 autotechnician. The animal health 

mohile units, used to collect and preserve sanples and estahlish initial 
treatment, shoul d have the necessary personnel \'lith means of transporta

tion. Additional r:1ilterials and equipment neerled are dispos'able supplies, 
ult~a 10\'1 temperature freezers, reagents anrl test antigens for isolation and 

identification of infectiolJs a~lents ami carryin!l alit serologic procedures. 
Antigens that can't be purchased or are very expansive can be prcpared in 

the laboratory after thc personnel have hcn specifically trained 
dor.lestical1y or abroad for 3-6 months. 



Eilch of the seven Veterin,lry r.linic!i in thr. Northp.il~t sholllrl he 
strengthened (see Project No.2) and allied with the Diagnostic Laboratory 
for logistical reasons. An eighth clinic should also he outfitted within 
the physi cal confi nes of the rH agnosti c Laboratory. 

6. Time Fra~e. The niagnostic Laharatory should be strengthened 
\'Ii thi n the first 6 months off the project as prescri bed above so that it can 
diagnose the full spectrum of commo~ diseases. Analysis of the disease 
incidence and prevalence in the Northeast, with information on relative 
importance, shaul rl be acca~pl i shed in the fi rst 'year. Thi s process may be 
strengthened by short courses in the U.S. for on-the-job training of either 
professionals or technicians. Measures to rectify deficiencies and 
strengthen the ent ire area of di agnosti c servi ces shoul d conti nue through 
the duration of the RAI program. 

7. Exp~cted Aenefits. The entire animal hr.nlth prnqram depends on a 
rapid and accurate diagnostic networ~. Reporting, recognition and 
contai nment practi ces form the essence of any prograrrr desi gned to 1imi t 

production constraints related to disease. Under existing conditions and 
the lahoratory efficienr.y in diagnoses (assuming that field samples are not 
autolyzed) the chance of arriving at a correct and specific diagnosis is 
ahout 30 percent and of each sample received. With the recommended 
improvements the percentage may climh to 75 percent over a 2 year period. 

8. Note. The Diilgnostic Center at Tha Phra is an excellent facility 
with highly dedicated and motivated personnel hut it lacks funds for test 
reagents and antigens, expenrlahle supplies and arlrlitional equipment (see 
Budget). A moderate infusion of funding and assistance in "training 
technician!> and grarluate sturlents \'lOuld rapirlly pay dividends. 
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9. Thai/German Animal Health Project. This project, located in the 
Veter'1nary Diagnostic Center at Tha Phra, is being considered for renm'lal 
after 1ts Fi rst 5 years. Its purpose "as been to "i nteqrate the rel atively 
new veterinary Diagnostic Services into the traditional Veterinary Field 
Services hy diagnosis, invest1qation anrl arlvicp. on disease control 
programs. Throuqh this project it was planned that a differential diagnosis 
could be ohtained in more submissions thus clarifying disease prevalence and 
i nci dence. 

Since the largest percentage of field samples are still unusahle 
due to post morten changes and the 1aborator~ is virtually incapah1e of 
sero1o~y and virology, the actual disease "picture" does not seem to have 
yet been successfully defined. The regulatory and veterinary services to 
the farmer are not a smooth sequence of events frol:! reCOyil i ti on to 
reporti ng, and di agnosi s to treatment. The prob1 em areas seemi ng1y causi ng 
inertia are identifierl in a recent report hy the German scientists. 

For a numher of reasons, the German project has not been as 
effective as hoperl. For one major reason concp.rns a failure to recruit all 
personnel, German professional and technical, for full use of the equipment 
purchased. Thi s USA ID project \'loIJ1 d comp1 ement the German project in that 
it \-(ould provide the equipment necessary to make this a "full-service ll 

1a~oratory and then provide a hudget for the training of Thai technicians 
for operating the equipment, ~erman or U.S. It is also anticipated that the 
German technicians nO\( present in the 1ahoratory \'Iould be used to train Thai 
technicians in the use of the ne\.,er U.S. equipment. 
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10. Lampang Northern Reg; onal ni agnosti c Center. The buil rli ng is "'ell 
kept and the leadership is enthusiastic and sincere. The staff is bright 
and ready to begin to provide every necessary service related to regulatory 
and individual animal diseases. Hmo/ever, this lab does need additional .
 
financial support, such as the Central Lahoratory in Rangkok has from the 
RTG, the t10rtheast has from the Gerl':1iln government and the Southern Region 
has from the Japanese. It is suggested that USAID might consider assistance 
to their lab, with the justification being that the lab is the front line of 
defense in keeping the Northeast free of exotic diseases moving in from 
Bunna or Laos through the Northern area of Thail and. Presently, the 
Northern laboratory lacks equipment, supplies and trained personnel for 
rapid and accurate diagnosis of field cases. Its capabilities are very 
limitert and at this point it is strol1~l'y doubted I'thether the laboratory 
would detect exotic diseases before they had moved into the Cehtral or 
Northeast reQions. In a word to northern re~ion is vulnerable. Step must 
be taken by the RTr, ~uickly to reinforce it. 

r [ (\\\
\ '

\) 



Appendix 5.1. Institutions of the Royal Thai ~overnment,their 
relation to Livestock Development in the Northeast 

Institution Hajor Functions Physical Facilities .narks 

Departr.1ent of 
Agricultural 
Extension 

Oepartment of 
Aqriculture
(DOA) 

Department 
of Land 
nevelopr.lent(DLO) 

Royal Forest 
nepartment
(RFn) 

Crop 
agriculture 

Crop 
agriculture 

Soil 
Conservation 

Conservation 
of forest 
·reserves and 
reforestation 

Regional Agricultural 
Extension Office 
located at Tha Phra 
across fron NEROAr. 

Have 30 stations in the 
Northeast. No reqional 
coordinating office 

Have 7 centers in the 
Northeast 

Have 2? offices and 
stations in the 
Northeast 

National plan is to have one extension person in eac~ 

a9ricultural Tambon. At present the agents only deal 
with crops. Plan is to have agents eventually act as 
a coordinator for all aspects of crop and aniMal 
agriculture and to use subject matter specialists. 
Have fomed "farmer groups" which have been 
relatively successful. 

NO\-I setting up a faming systems institute (at 
division level) which will include animal agriculture 
as it is integrated in cropping systems. The 
nepartMent does research \'Iork in some major croes 
such as rice and will have 7 to a greater extent 7 a 
relationship to animal agriculture. 

Hain emphasis is soi1 conservation and, as such, 
working with cover crops. 

Control large grazing areas. HaMata seed was sown 
extensively in coordination with them as part of the 
World Bank Project. 



,. 
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Institution r-1ajor Functions Physical Facilities Remarks 

Cooperative 
Promotion 
Oepartr.:ent 
(CPO) 

Promotion of 
Cooperatives 

Regional Coordination Uortheast Regional 
Centers Center for Agriculture 

and Cooperatives 
(~EROAC), located 
at Tha Phra 

Have developed pig and dairy raising raising 
cooperatives. Have achieved a certain degree of 
success in credit cooperatives, but virtually no 
success in marketing cooperatives. Can playa najor 
role in training farmers via their cooperatives. 
National plan calls for extended agricultural 
cooperatives largely because farmers buy few inputs, 
sell few products, and the coops have been organizea 
on a "top down" approach. A recent survey shows tha~ 
Ollt of more than 500 coops establ i shed in the 1ast ~g 
years, only 13 are now active. 

~JEROAC does 1ivestock research on a very 1imi ted 
scale. The Center was built under the USAIO oroject 
carried out by the University of Kentucky te2~. 
Office of Agricultural Economics, regional officer, 
regional 1ivestock diagnostic lab, and tlortheast 
Rainfed Agricultural Development Project (NERAO) also 
located at NEROAC. 
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Tnsti tllti on t1aj or Functi ons PhYsical Facilities Remarks
 

Department of 
Livestock 
Development
(DOLO) 

Regional 
livestock 
offices 

Provincial 
livestock 
offices 

Livestock 
developnent 
and disease 
control 

Adi!1inistrative 
and disease 
monitoring 

Administrative 
and disease 
monitori ng 

Northeast Offices are: 
(a) Regional Livestock 
Office (2) 
(b) Offi ce of 
Livestock Develop
ment Project (1) 
(c) Veterinary service 
stat"j ons (12) 
(eii Livestock 
stati ons (til 
(e) Forage crop 
stations (10) 
(f) Public grassland 
improvement Proj. (4) 
(g) Artifical 
insemin~tion 

stations (5) 
(h) Provincial 
1i vestock 
development 
office (16) 

Office in each of 
9 regions. tJE offices 
are at Korat and Udon 

Located in Governor's 
office in each province 

Everyone of the Northeast offices listed under 
"physical facilities" is at a separate location. ,.~ 
Provincial livestock development offices are locate: 
in the provincial governor's offices. 

Limited staff with virtually no action 
responsibilities. 

Will be given more active role in livestock 
extension. 
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Institution f1ajor Functions Physical Facilities Remarks
 

District 
livestock 
offi ces 

DOLO Health -

Division of 
Oi sease 
Contra1 

Division of 
Veteri nary 
Service 

Division of 
Veteri nary 
Research 

Division of 
Veterinary 
Biological 
Products 

Administrative. 
disease 
r.lonitoring. anc 
vaccinations 

related Divisions 

Contro1 of 1ive
 
animal moveMent.
 
operate mobile
 
vaccination units
 

Operate the district 
and provi nci al 
livestock develop
nent offices. 
Provide vaccination 
service in conjunc
tion with Division 
of Oisease Control. 

Disease 
investigations 

Produce vaccines
 
sera and antigens
 

At district (Amphoe) 
office 

Quarantine stations 

Officers are located 
in district anrf 
provincial livestock 
offices. Have 
veterinary service 
stations (17. in the 
Uortheast) 

Most of facilities 
are in Bangkok. 

Pak Chong Vaccine 
Stations and Bangkok 
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Institution Major Functions Physical Facilities Remarks
 

nOLO Production--related Divisions 

Division of 
Animal 
Husbandry 

Division of 
Animal 
Uutri tion 

Division of 
Artificial 
Insemination 

Division of 
Feed Oual ity 
Control 

Division of 
Livestock 
Extensi on 

Office of 
Livestock 
Oe'lelopMent 
Project 

Livestock 
Hul tipl ication 
and Improvement 

Forage Crop stations, 
public grasslanli 
improvement project 

Artificial breeding 
of 1ivestock; 
sel':1en production 
and processing 

Regulation 
of feed 
quality.. 

Extensi on only 
on livestock 

Livestock 
development 

Livestock Stations: 
(a) Tha Phra 
(b) r1aha Sarakham 
(c) Suri n 
(d) Ubon 
(e) Sakhon Nakhon 
(f) lamphyakhlang 

10 forage crop 
stations and 4 public
grassland improvement 
projects 

Artificial Insemina
nation Stations: 
(a) Tha Phra 
(b) Nakhon Ratchasima 
(d Si Sa Ket 
(d) Ubon Ratchathani 
(e) Hakhon Phanom 

lab at Dangkok 

16 livestock developl:1ent 
units (lDUs) and 80 
livestock development 
centers (lOes). Head 
office at Tha Phra. 

Created in 1981. Employees are located at the 
livestock stations. 

World Bank fund disbursel:1ent ended June 30, 1982. 
Apparently staff will continue their extension work, 
but under administrative control of provincial
livestock officers. 
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Institution Major Functions Physical Facilities Remarks
 

Other National 

Office of 
"gricul tural 
Econorni cs 
(OAE) 

Oepartr.tent of 
Community 
Oevelopoent 

~·fu ni ci pa 1 
Slaughter 
Houses 

Preserved 
Food 
(Jrganization 
(PFO) 

Central 
Security 
COli1mand 

Government Offices 

Collection of data 
on inventory, cost 
of production, 
prices and analysis 

Rural 
Cool:1unity 
Ir.1provement 

Animal 
slaughter 

Produce 
preserved 
food for the 
Anned Forces 

Provide livestock 
promotion activities 
in militarily 
sensitive areas 

Office in Bangkok, 
Regional office in 
Tha Phra at tJEROAC. 

Oevelopr.tent officer 
in each Tambon 

Slaughter houses at 
the larger metro
pol itan areas 

~in one slaughter 
house and processing 
plant at Ban Pong 
(Ratchahuri Province) 

Fanns for animal 
multiplication, feed 
production 

Office of Agricultural Economics is on same 
administrative level as the other departments in 
r·10AC. 

Located in Ministry of Interior 

Major requlatory body is Oepartment of Local
 
Administration in the Ministry of Interior. The
 
chain of administration is down through the
 
Provincial Governor and district officer and then :~e
 

city r.1ayor. The Phra Kanong Slaughter house in
 
Aangkok has also been involved in live animal expor:
 
via their livestock holding facilities.
 

The Preserved Food Organization (PFO) is owned hy :h~
 
m ni stry of Defense. Most meat is processed for
 
A}~ed Forces use. The PFO is also the only
 
institution which exports cattle and huffalo beef.
 
(Pork and poultry are exported by private
 
companies).
 

In Ministry of Defense. In terms of nUr.Jbers,
 
personnel are about equivalent to one division in :he
 
DOLO. They collaborate with the DOLO.
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Institution Najor Functions PhYsical Facilities Remarks
 

f"arketing 
Organization 
for Fanners 
(f.1QF) 

Dairy Fanninq 
Pror.lOti rm 
Organization 
of Thai 1and 
(DPO) 

t·" ni stry 0 f 
ConDllerce; 
Internal Trade 
nepartment & 
Fore i gn Tt~ade 

Departnent 

Ka setsart 
University 

Khon Kaen 
University 

Vocational 
Agriculture 
Colleges 

Bank for 
Agri cul ture 
&Agricultural 
Cooperatives 

Responsible for 
narketinq of fanner 
~ronucts. R~y from 
famers ann resell 

Promotion, 
buying and 
processi ng ra\', 
1':111 k, provi
sion of hreeding 
stock, troa i ni ng 

Regulation 
of livestock 
pri ces and 
export permits 

Teaching, research 
and extension 

Teaching, research 
and extension 

Teaching 

Credit 

0\"" and rent storage 
f~~ilities and a small 
te.~inal market in 
Bangkok 

Dairy far-m, hreeding 
stock r.lIlltipl ication, 
processing plant and 
school at Hllak lek. 
Also have numerous milk 
collection centers. 

Office in Bangkok 

~'ain camptls in Ban~kok 
and a branch at 
Kampaengsaen 

One campus, at Khon 
Kaen 

There are numerous 
coll eqes in the
Northeast 

Offices in various 
to\ms 

In r10AC. Thi sis a state enterpri se ~.,hi ch is not 
civil service. The MOF is administratively at the 
1eve1 of a nepartment. l~ork mai nly in crops. Very 
little in livestock. 

Equivalent to a nepartment in rWAC. They were ~un~ec1 

by the Thai-Danish nairy Project. NO\-I completely 
funded hy a revolving fund and national hudqet. They 
also supervise IIdairy colonies", i.e., groups of 
da i ry fanners. 

Thev administer ceiling prices on all livestock 
commodities. Set at retail level, but ineffectivelv 
enforced. 

Kasetsart University is the major university in 
Agriculture. The university extension service is 
I':1dinly for training of the trainers to farmers 
although there is some direct fanner training. 

University ,.,as organized in ~964. They also do ,.,oric 
\'lith fanners 1ike Kasetsart University does. 

Offer 2 certificate levels after 3 or 5 years of 
training. 



Aopendix 7.1. National Buffalo Research and
 

Development Center (NBRnC)
 

Backqround 

In necemher 1971 a technical com~ittee of nntinna1 anrl international 

experts chaired by the Director-General met to discuss livestock development 

policies in' relation to the respons'ihilities of the n.epartnent of Livestock 

Development (DOLO). From this meeting a recommendation was made, amonq 

others, on urgent ne~rl to cr.lrry out research on the bllffa1 n. It Has 

emphasized that an interdisciplinary approach \'lith inter-a~ency cooperation 

"'list he encollra('JI~rl. 

Hith t\·'o basic prohleJ1s cOI1r.ernin~ hllffalo prorlllction il'1 minrl, i.e. (1) 

the decrease of nllmher of buffalo in Thailand, and 2) the reduction in 

i~ature hody weioht and size of huffalo, the nOLO rlecirled to assign the Surin 

Livestock Station as the National nuffalo Breedinq Center ~here variou5 

research activities relateri to buffalo prodllction \'IOuld he carried out in 

conjunction with a selection breeding proqram. 

In J\UlJust, 197'; a '1emorandllm of Agrep.m~nt on huffaln research 

cooperati on \'las si gned by the DG of the DOLO, a representati ve of the 

Rockefeller Foundation, the nean of the Facu1tv of Agriculture (KIn, the 

Dean of the Facul ty of Agriculture (KKlJ) and the Di rector of the rJortheast 

Office of ,''1ric:,lt11rP.. Thi!; ,1enorilnrlW'1 lairl the cornerstone for the 

beginning of a mutual effort to impro'le huffalo prorluction in order to 

upqrade thf'! 1ivi nn of Thai fanilp.rs. 

The Droject took slow paces at first while maintaining stead~ 

1'!10r:lentll'~. '1p';'lnl'lhilp., the Faclllty of Veterinary Scip.nce of r.hlllt11onflknrn 

University \/hir.h has been keenly interestec1 in huffalo research joined the 

project, as I/ell a~ tlw Surin AIll"iclllturtll f.olleqe (Institllte of Tect,noloCl,Y 
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and Vocationi11 Education) \'thich i~ in the np.ighhorhoorl of the Surin 

L1vestoc~ Station. The representatives from other institutes such as Chiang 

'1ai University and r1ile ,Jo Institute of Agricultural Technologies joined the 

project later on. 

Agencies Involved 

1.	 Oepartment of Livestock Development (nOLO),
 

r1i ni stry of Agri culture and Cooperati ves.
 

?.	 KasetC;ilrt University (KU). 

3.	 Chu1a1onqkorn University (r:U). 

4. I<hnn Kaen Ilniversitv (KKIJ)
 

~.. Chiang r·tai University (CnU).
 

6.	 Suri" Agrir.lJltur-al r.anpus (SAC), ITVE. 

7.	 Chi.ang r·1ai Institute of Aqricultural Technology (CtHAT). 

B.	 Office of the Northeast.Agriculture (01rA). 

Project	 Administration 

The o!"eration of the NI3RDC is IInder the r~5Ponsihi1ity of thp. 
" 

Administrative Cor.mittee, Project Dir~ctor, anti the Impleli1p.ntinq Committee. 

1.	 The AdMinistrative r.on~ittre (S~cti0n V) is respn~sihl" for t~e 

fOt~ulation of the operation policy and budget for thl'? IJnRnc in 

ordp.r to ar.hi~ve projp.ct's o~j~ctives. 
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?.	 The Project n1rectnr is responsihle for the operation of the ~BRnC 

Office, planning of researc~ and development, and trainin9 anrl 

fanner gui rl"lnce programs \'Ii th the approval of the Impl enenti ng 
Committee (see Organization Chart ~o. 1). That person also 
fo11ol'/s ur- on policy set forth hy the Arlninistrative Comittee and 
promotes cooperation in research, development and extension among 
\he co11ahorative a9p.ncies. 

3.	 The Implementing Cor.mittee (Section V), comprised of personnel 
from co1lahoritting agencies, anrl exnerts, regulates the research 
planning and development section anrl the training and fanner 
fl:lirlance ser.ticHl. They also specif.v research, rl~ve10pr.tent and 
research training plans, anrt promote extensive and efficient 
Gollahoration in orrl~r to achieve project's ohjectives. 

4.	 The NBRn~ Office is the center of cooperation among the 

collahorative agencies (Orga"iziltion Chart ~Io. ?) responsihle for 
administration and husiness. The office is composed of an 
Arlministration ann Business Ser.tion, Account and Supply Section, 

Records ann Statistics Section, and Public Relations Section. 

Operation 

O'di ng to the fact that the opera ti on of thr. @rmc is hased on 
cooperati on het\'/een the DOLO and huf fa 10 research uni ts from di Fferent 

institutions, the operation of the Center thl/s focuses on the coordination 
of on-going activities of each institute, i.e.: 
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1.	 Office of the tlationa1 Buffalo Research anrf Development Center is 
responsible for coordination, procurement of facilities including 

experimental animals and hUdget to facilitate huffa10 production 
research anrf development according to the Center's objective. 
Personnp.l of the Office are comprisen of: 

a.	 Office's Personnel 

h.	 Personnel fron each Institute 

(l)	 International specialists. 

(?)	 Researchers in each field carrying out research using 
budgets from fellowships, grants, etc. 

(3)	 Temporary F.mployee~ - work as research assistants. 

(4)	 Project leader to provide leadership in each field. 

~.	 Research Sites 

a.	 nOLO's livestock Breeding Stations will provide land area for 
research as needed. Experimental animals will be purchased 

hy a revol'ling or Harking capital fund. Research facilities 
and equipment shall be acquired from different institutes ann 
some procured by the main hUdget \'Ii th approval of the 
Administrative Committee under the supervision of Project 

Di rector. 

h.	 lahoriltnri~5 in ei1ch institute 'ihall cnllilhoriJte in re'iearch 
according to its available equipm~nt and the policy set forth 

I-,y th~ l\r1r:lfnistrative r.l)l'T.1itte~. 
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Project Commi ttees 

Mraini strati ve Corrmi ttee 

1. Oirector-Genera1, nOLO 
2. Director of Animal Husbandry Division, DOLO 
3. Director of Artificial Insemination Division, nOLO 
4. Director of Veterinary Research Dfvisio~, nOLO 
5. Director of Animal tIutrition Division, nOLO
 
~. Director of Livestock Oevelopment Project, DOLO
 
7. International Buffalo Project Coordinator 
8. Director of the Office of the Hnrtheast Agriculture 
9. Dean of Veterinary Faculty, CU 

10.	 Head, Department of Animal Science, KKU 

11.	 Head, nepartml?nt of Animal Science, KlJ 
12.	 Head, Department of Animal Science, crru 
13.	 Buffalo Project Coordinator, KlJ 
14.	 Buffalo Project Coordinator, KKU 

15. Buffalo Projer.t Coordinator, CU 
l~. Buffalo Project Coordinator, DOLO 
17.	 Rockefeller Founrfation Representative 
18.	 NBRDC Di rector 

19.	 Chief, Buffalo Section, Animal Husbandry 
Oi vi sion, nOLO 

Chairma.n 
Vice-Cha i rman 
Mer.1her 
Member 
Member 
r1ember 
r~ember 

t1embet' 
r1emher 
Memher 
r1emher 
r~ember 

r1emher 
Member 
~1er:Jtler 

r1ember 

Advisor 
r1ember & 

Secretary 

Member " 
Assistant. 
Secretary 
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Implementing Coonittee 

1. NBRnC Oirector	 Chairman 
2. Director of Animal Husbandry Division, DOLO	 Vice-Cha i rman 
3. Buffalo Project Coordinator, nOLO	 r~emher 

4. Buffalo Project Coordinator, KII	 r~ember 

5. Buffalo Project Co~rdinator, KKU	 Member 
6. Buffalo Project Coordinator, SAC	 Member 
7. Buffalo Project Coordinator, CU	 r~ember 

8.	 Chief, Research Section, Livestock
 
Oeve10pr.mnt Pro,iect, nOLO Memher
 

9. Chief of Surin Livestock Breeding Station	 Member 
10.	 Chief of Lamphya Klang Livestoc~ Breeding Station r~emher 

11.	 Chief of "ong Kwang livestock Breeding Station r1ember 
12.	 Chief of Surat Thani Livnstock Breeding Station :1emher 
13.	 Prominent Ruffalo Resp.ar~h and neve10pment 

Project Lp.aders Memher 
14.	 Chief of nuffa10 Section, Animal r1emher & 

Hushanrlry Division, DOLn Secretary 

Functi ons 

1.	 Planning of buffalo research in compliance with the national 
developMent policies. 

2.	 neve10ping guidelines for techno1oqy transfer for buffalo 
production and development 

3.	 ~"p.cifying \'Iork plan, allocating hurlaet, and approving research 
funds. 

4.	 Planning of training proqral' anr:l falT!1cr guidance 'concerning 
huffalo production and marketinq according to developed technology. 

rJ.	 Other outies in assisting and ir.1"leMentinq l'e~eJrch anti
 
rfe'lelopment.
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Chart No. 1 

J\m·lINISTRATIVE cor~r1ITTEE 

CENTER OFFICE 

PRIlJECT DIRECTORIf.1PLEr~EtITINl1 cor·tlU TTEF. 

- Arlministra tive & 
Rusiness Section 

- Account .\ Supply 
Section 

- Records &Statistics 
Section 

- Public Re1ati ons 
Section 



Appendix 7.1 (CO:1t. P. 0) 

Chart No. 2 

Relationship Among Collaborative Agencies 

CE~ITER' S OFF! CE 

DOLO Cflll KU KKU IAT SAC CU 
(Chi ang fia;) 

DOLO - Oepartment of Livestock nevelopment 

cr1U Chiang Ilai University 

KU Kasetsart University 

KKU Khon Kaen University 

IAT Institute of Agricultural Technology (Chiang r·1a i) 

SAC Surin Agricultural Ca~pus 

CU Chulalongkorn University 



J\pp~nrlix 7.'?-. Calculation!:; of annual opportunity 

costs from animal dfsease in Northeast Thailand, 1902 

Part I. Calculation of valup. per heaN 

Li'le Value/
Total Unit Wt. Cost/Kg. Head 

PopUlation (Kg. ) (Ba.,t) (Baht) 

Hogs l,172,40!i 100 21.2 2,119 

Chickens 16,498,921 1 25 25 

Duck s 4,498,J;1J1 ? 2~ 50 

Cattl e 1 ,693,149 350 27 7,500 

Buffa 10 3,168,?9fl 400 19 7,'iOO 

Part II. Calculations of total 1ivestock value (Aaht) 

Hogs 1,172,405 x 2119 = ?-,484,326,19~ 

Chickens 16,498,921 x 2'i = , 2 ,473 ,O?5 

Oucks 4,498,591 x 50 = 224,929,550. 

Cattle 1 , ~93 ,149 x 7,500 = 12,15 98 ,1517 ,500 

Buffalo 3,168,296 x 7,500 = 23,762,220,000 

Total :1 9, 50? ,Son, 270 



Appendix	 7.? (cont. p. 2) 

Part III. Calculations of potential animal value lost due to dis~~ 

39.~ billion Baht converterl to U.S. dollars using 
23 Baht/$ = $1.7 billion. 

Estimating the co~only userl 20 percent of value lost to disease each 
year one arrives at 340 million lost to disease annually. If the overall 
disease program can salvage ~o percent of this lost potential the potential 
savings are $170 million. If the prOQram can salvage only 10 percent of 
this lost potential the potential savings are $3~ million. 

Sourc~:	 nata for calculations in Part I are fro~ Office of Agricultural 
Economics, Ministry of A~ric"lture and Cooperatives, August,198? 



Appendix 7.3. 3asic diseases ,,,hich tl1e Tha Phra diaqnostic laboratory shoulrf he ilble to 
diagnose and approximate percentage of cases detectable without and with the proposed project 

Standard Functional Approximate' Se~siti~ 
Disease Specimen Laboratory Test Of Positive Cases O~t~c 

f1ethori System Presently ~itn Adrlitional 

Bovine 

Anaplasmosis 

Antrax 

Babesiosis 

Bl ack1eq 

Bruce11 OS1 s 

Foot and r10uth 
Disease 

Infectious Bovine 
Rhinotracheitis 

Leptospirosis 

Pasteurell osi s 
H.S. 

Parasites 

Rabies 
Skin 

Serum 
Blood film 

Spl een, blood 
culture 

Serun 
Blood film 

Carcass, tissue 
Culture 
F.A. 

Fetus, P1 acenta 
Serum 

Tissue 
Serum . 

Tissue, Swab 
Serum 

Serum (2 period) 

Tissue 

Fecal Sar.iple 

Brain 
F.A. test 

:'0 08 

90 ~O 

~O flq 

90 100 

?5 gtj 

0 100 

0 100 

0 100 

90 90 

75 75 

80 98 

Seroloqy 
ttl croscopi c exam 

Oi rect s\'/ear 
Yes 

Serology 
Microscopic exam. 

Gross, nicrQscopic exam. 
Yes 
tJo 

Culture 
Serology 

Culture 
Serology 

F.A.
 
Serology Cr..F.)
 

Serology 

Culture 

Microscopic exam. 

Histopathology 
No 

r~o 

Yes 

Yes 

110 
Yes 

Yes 

Yes
 
No
 

flo
 
No
 

~!o 

r~o 

No
 

Yes
 

Yes
 

Yes
 



*It must be understoo·· that the figures presented are neither official nor absolute. Th,." are included only to broadly 
present laboratory e~iency. 



Appp.nrlfx 7.4. I1lu!ltratfve fmplr'mllnt;)tion ~ch~rlule 

nate Item 

April, 19B3 

f1arch, 19lH 

Hay, 1984 

July, 1984 

July, 1984 

AlI!]lI St, 19B4 

September, 19B4 

Septemher, 1984 

Oc toher, 191311. 

Project approved by AIO/Hashi ngton. 

Contractor for project approved. 

Project co-manager arrives. 

Eqllipnp.nt to he used in project year one ordered for 
all sub-projects. 

Terms of reference for Veterinary Consultants 
prepa red. 

Planning for, and implementation of, workshops hp.qins 
for subject matter specialists. This work item will 
he conti nllous throufJhtolJt all project years dependi ng 
on seasonal workloads; therefore, no attempt is made 
to determine exact dates. 

Facilities improvement for animal breeding and 
nlltd tion sub-projects initiatp.d. 

Initial Thai short-term consultants for training 
contracted. 

Terms of reference for stilti nn management consul tant~. 

11 repa red. 



Appendix 7.4 (cont. P. 2) 

nate Item 

November, 19f14 

Uovemner, 1984 

Novemher, 1984 

Decemher, 1904 

January, 1985 

Fehruary, 1985 

February, 198fi 

"arch, 1981i 

r1arch. l~n, 

r1arch. 198~ 

Ini ti al veteri nary consu', tants arri ve to assi st in 
(a) equipment purchase. (b) development of training 
programs, (c) terms of reference for all follow-up 
consultants. and (d) initial planning of all 
veterinary sub-project activities. 

Tenus of reference for U. S. communications 
consultants prepared. 

Terms of reference for NBROC consul tants prepared. 

Animals purchased for station trials. 

Terns of reference for purchase of Brahman and r1w'rah 
bull s preparerl. 

Cooperating fanners and villages identified for 
village-level hreerling anrl nutrition projects. 

All orders for animal health related equipment 
comol eterl. 

AnimAls purchase~ for villn~e level hreeding and 
nutrition trials •. No attempt is made here to 
schedule other year's ~reeding and nutrition 
projects. 

rmr.oc consul tants arrive. 

Station management consultants arrive. 



App~ndix 7.4 (cont. P. 3)
 

Date Item
 

Ha rch, 19B!i 

Apri 1, 19Sr, 

Apri 1, 190!l 

r1ay, 1985 

July, 1985 

July, 1905 

,July, 1985 

Oc toher, 190!l 

Oc toher, 1905 

,July, 19A6 

Disease survey begins. 

u.s. communications consultants arrive. 

Brahman and t1urrah hull s purchased. 

tlative Thai cattle selected and purchased. 

Scherllllr. and tenns of reference for fol10\'1-up 

nutrition consultants prepared.
 

Veteri nary 5tllrl~l1ts dr-part for advanced de!1rees.
 

At least 5 additional specialized on-farm reseRrch
 

and extension projects identified, e.g. use of 

improved harness, plows, etc.
 

Han-veterinary Ph.n. anc1 ItS. students identifierl and
 

preparation made for their departure.
 

Schcrlllle anrl ter,"~ of reference for initial nlJtri~ion
 

consultants prepared.
 

Non-veterinary Ph.!). anc1 II.S. students depart.
 



Appendix 7.5. Integration of Animal health, breeding, 
products and economics in animal production. 

Animal Production 

A weakness noted in animal production at all levels in Northeast 
Thailand is an appreciation nf hall the various disciplines are used in 
car~ing out successf~l animal production programs. The tendency in 
Thailand, as with most developing countries, is for the leaders to be over 
specialized in the individual disciplines. This \'Ieakness penneates the 
universities as well as the Ofl.O of the rHnistry of Agriculture. The 
relationships of the major disciplines in animal production is shown in 
Figure 7.1. These relationships need to be inculcated in the minds of all 
leaders, thereby permitting them to impart these to the professionals and 
sub-professionals working in their divisions. For example, there appears to 
be some misunderstandings among Thai animal scientists and veterinarians 
regarding their roles in animal production systems. It should be made clear 
to animal scientists that a health program is one of the most important 
aspects of animal production--"A sick ani~al cannot be a productive one." 
By the same token, the veterinarian should understand that disease 
prevention (animal health) is more important than disease treatment. 
Therefore, that person must he concerned with the effects of breeds of 
animals and nutri tional states upon animal health. All disciplines must he 
aware of the importance of economics when recommending practices in 
breeding J nlltri tion, health and marketing. 



Appendix 7.5 (cont. p. 2) 

All disciplines must cooperate in building an extension "pack~t" which 
will enable farmers to increase production and the efficiency of 
producticn. To individualistic and discipline oriented efforts will result 
in the imbalance now seen in Thailand, and the apparent conflict between 
animal scientists and veterinarians in regards to their roles in animal 
production. The scheme in Figure 7.1 provides a means whereby these 
apparent tensions can be reduced while helping all disciplines to aid the 
same client the livestock producer. Once the disciplines are integrated to 
promote efficient animal production, the next step, and a most important 
one, is to integrate in the minds of animal scientists, their assistants, 
vet~rinary scientists and their assistants (paravets) and extension 
personnel, the steps and actions to he taken in integrating crop production 
\'/ith animal production. 

This project is dedicated to increasing animal production in the 
Hortheast, with a special emphasis upon training and agricultural 
communications (extension). 



lipllQlld i x 7.S (call t. p. 3) 

Figure 7.1. The science of animal production 
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