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ANNEX V-i
 

ANNE): V - Introduction
 
Technical Analysis-l/
 

1. 	 Area and Population
 

The Northeast of Thailand has an area of about 167,308

Km. bounded by the Mekong River on the North and East, the
 
Phanom Dongrak escarpment on the South, and the Phetchabun
 
ridge on the West. It comprises 16 provinces listed in
 
alphabetical order as follows:
 

Buri Ram, Chaiyaphum, Kalasin, Khon Kaen, Loei,
 
Maha Sarak-ham, Nakhon Phanom, Nakhon Ratchasima,

Nong Khai, Roi Et, Sakon Nakhon, Si Sa Ket, Surin,

Ubon Ratchathani, Udon Thani, and Yasothon.
 

A map of the Northeast is shown in the Project Paper. The
 
region has a population of about 14 million which constitutes
 
about one third of the population of the country.
 

l/ 	 Information in this section was freely borrowed from: 

(i) 	 Water for the Northeast: Drought Analysis Part I: Rainfall 
Analysis. Prepared by the Asian Institute of Technology and 
published by the Water Resources Planning Subcommittee, 
National Economic and Social Development Board, Kingdom of
 
Thailand, Bangkok 1978.
 

(2) 	Report No. 1, Seasonality and Intensity of Rainfall in
 
Northeastern Thailand by Frank Nicholls, Damrong Charoensook,
 
Ittipon Padungwit, Anuri Chintakananda and Suparn Chamswasdi.
 
Published by the Applied Science Research Corporation of
 
Thailand, Bangkok 1967.
 

(3) Northeast Rainfed Agricultural Development Project - An
 
Opportunity Framework. Published by the Regional Planning 
and Development Project, Universit of Wisconsin under
 
Contract No. AID/DSA-C-0060. Madibon 1979.
 

(4) 	 Village Level Study for Northeast Rainfed Agricultural
 
Development Project by Damrong Thanee and Pit Sompong,
 
Ramkhamhaeng University, Bangkok, Thailand, 1980.
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2. Physical Features
 

a. Topography
 

Except for the hilly areas along the southern and
 
western boundaries of the region and South of Udon Thani and
 
Sakon Nakhon, the Northeast consists mostly of a very flat
 
plain or plateau tilted gently towards the southeastern
 
corner. The western edae of the plain at the foot of the
 
Phetchabun mountains hL. an elevation of about 200 m. Along
 
the Mekong River:, the ulevation for the most part is less
 
than 150 m. In the South, the general elevation is 500 m.,
 
the highest peak being Khao Laen with an elevation of 1,328 m.
 

b. Drainage
 

Two main rivers, namely the Mun and the Chi Rivers,
 
drain about four-fifths of the total area. The Mun River
 
originates near Nakhon Ratchsima (Korat) and flows eastwards
 
through Ubon Ratchthani to the Mekong River, draining the
 
northern slopes of the Phanom Dongrak mountains. The Chi
 
River drains all the western portion of the plain and most
 
of the interior flowing southeast to reach the Mun River near
 
Ubon Ratchathani. The combined drainage area of the two rivers
 
is 125,500 Km.2
 

The northern and eastern fringes of the region are
 
drained by several small rivers such as the Luang, Songkhram
 
and Kham. All these rivers eventually flow into the Mekong
 
River.
 

c. Geological Structure
 

The Northeast of Thailand is structurally unique in
 
that it is located at the centre of a series of concentric
 
mountain folds that encircle Burma, Thailand, Malaysia,
 
Indonesia and Philippines.
 

Except for a few small outcrops of balsalt in the
 
South and limestone and igneous rocks along the North-South
 
trending ridge between Loei and Udon, the region is made up
 
of a series of fine arained sandstones and shale beds over
lain in valley deprr sions by alluvium and river terrace
 
deposits.
 

The upper strata are most important from the water
 
balance standpoint. Over a large portion of the region
 
embracing Khon Kaen, Kalasin, Ubon Ratchathani, Surin,
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Nakhon Ratchasima, and Chaiyaphum provinces, the near
 
surface rocks are fine to medium grained sandstones, tan to
 
pinkish-red in colour, interbedded with mottled purple and
 
grey fine sandy shale. This formation is also found in some
 
parts of the Udon Thani and Nong Khai provinces. In almost
 
the rest of the region, in a strip of 10 to 15 Km. wide,
 
the surface rocks are massive with fine to coarse grained
 
sandstones, some conglomeritic, with a variety of colours and
 
interbedded with shale. The sandstones in the upper strate,
 
being least consolidated, are highly pervious.
 

d. Soils
 

Soils of the Northeast have been differentiated intol/
 
broad groups based on soil landscape relationships as follows:-/
 

(1) Soils Occurring on Flood Plains: Soils on this
 
landform consist of very deep, well drained and poorly drained
 
soils developed from recent alluvium. Soils occupying natural
 
river levies are well drained, medium textured soils. They
 
are usually used for garden crops. Soils in river basins are
 
poorly drained, fine textured and are used for rice cultivation.
 
The soils developed on this type of landform generally fall in
 
the great groups Ustifluvents and Tropaquepts according to the
 
U.S. Soil Taxonomy classification system.
 

(2) Soils Occurring on Low Terraces: These soils have
 
variable characteristics such as soil depth, texture, and
 
salinity. They are moderately to poorly drained and are
 
extensively used for rice production. they are classified
 
in the great soil groups: Paleaquults, Plinthaquults,
 
Natraqualfts, Halaquepts, and Dystropepts.
 

(3) Soils Occupying Midd3e-High Terrace: Soils
 
developed on this type of landform are composed of soils that
 
have varied diagnostic characteristics which include color,
 
soil, depth, and texture, All are well drained and are
 
usually devoted to upland crop production or forests. These
 
soils are classified as: Paleustults, Phinthustults, Haplustults,
 
Haplustox, Rhodustults, Dystropepts, and Quartzipsamments.
 

(4) Soils Occurring on Erosion Surfaces: Soils
 
occurring on this landform are also variable in texture, colojr,
 
soil reaction, soil depth, etc. These differences in properties
 
occur primarily because of differences in parent materials.
 
The soils occur mainly in the southern and western part of the
 
region. They are generally heavier textured than soils of the
 
middle to high terraces, These soils are classified as
 
Paleustults and Haplustuits.
 

I/ Unpublished (Memo , no date, no Athor. Supplied by Dr. Wanee 
Sanphantharak, Department f L.nd De'e_:zzmsnz, J jy 19"9. 
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'51 Soils Occupying Hilly Areas: These soils
 
occur on hilly and mountainous areas and are usually included
 
in mapping units as "slope complex soils".
 

3. Meteorological Factors
 

a. Climate
 

The climate of the Northeast is seasonal in nature.
 
The Southwest Monsoon, caused by low pressure over Central
 
Asia, brings heavy rainfall to the whole region. Beginning

with the month of April, the precipitation increases steadily
 
as the wet season progresses until the maximum monthly rain
fall is reached, which normally occurs in September. This is
 
accompanied with a slight rise in humidity and a simultaneous
 
decrease in temperature and radiation, The average wind
 
velocity during the wet season remains fairly steady at about
 
5 Km. per hour.
 

Precipitation decreases rapidly in late October or
 
early November. Even though occasional tropical storms with
 
heavy rainfalls do occur along the Vietnamese Coast durL±g
 
these two months, these weaken rapidly as they penetrate
 
inland.
 

The reverse airstream, the Northeast Monsoon, starts
 
in December. The temperature falls to a minimum in December
 
or January, then rises rapidly at first and then more gradually

until it reaches a maximum in April. During this period, the
 
weather is hot and dry moderated slightly by light breezes,
 
cool nights and very occasional light showers.
 

b. Rainfall
 

Rainfall distribution dur.ng the rainy season of
 
April through October has a bimodal tendency which is more pro
nounced in the North and Northeastern provinces. The more
 
pronounced bimodal pattern in these provinces is a result of
 
higher rainfall in the early part of the season and these
 
same provinces usually have the highest total rainfall.
 
Total annual rainfall varies from about 1,100 mm. in
 
Chaiyaphum and Nakhon Ratchasima provinces to more than
 
1,800 mr. in parts of Nong Khai and Nakhon Phanom provinces.
 

Rainfall is generally quite variab.e from year to year.*

Early season rainfall tends to be variable both in timing and
 
amount. Heavy late season rainfall almost always occurs but
 

7 
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the peak period can vary by a month cr so in timing and the 
sharpness of the peak also varies frcm year to year.
 

C. Evaporati.on
 

Evaporati6on in the Nzrtheast varies geographically
 
as well as seasonally. The ridges of high evaporation extend
 
through Nakhon Ratchasima, Khon Kaen and Udon Thani, with a
 
trough to the west embracing Phetchabun and Loci, and a
 
shallower depression centered in Sakon Nakhon. For Class A.
 
pan evaporation, the higher annual values are found at Udon
 
Thani, Khon Kaen and Ubon Ratchathani with values of 2,315 mm.,
 
2,244 mm., and 2,339 mm., respectively, A typical value of
 
pan evaporation in the western trough at Loei is 1,590 mm.
 
per year. Around Nakhon Phanom and Sakon Nakhon, Class A.
 
pan evaporation amounts to about 1,800 mm. per year. The
 
seasonal variation is regular in transition from minimum
 
values in September - October to maximum values in March -

April.
 

d. Temperature
 

The temperature in the Northeast is lowest in
 
December - January with a mean monthly temperature of about
 
22.5 0C. The mean temperature then gradually increases until
 
it reaches a maximum of 300C in April.
 

e. Humidity
 

The humidity of the region varies according to the
 
trend of the monsoons, with a mean relative humidity reaching
 
a minimum of around 60 percent in March and rising to a
 
maximum of about 80 percent in August or September.
 

4. Agriculture
 

During the past 20 years, agriculture in Northeast
 
Thailand has evolved from being almost totally subsistence
 
in nature to a mixed cash-subsistence type farming. The
 
subsistence component, particularly the production of
 
rainfed paddy rice (glutincus rice in most areas) continues
 
to dominate in terms at far-mer's concerns and farming
 
decisions. The shift to partial production of cash crops
 
has been made possible by a vast improvement in transportation

infrastructure, parricularly highways. Continued population

increase, almost total utilization for paddy rice of all
 
lands even marginally su-table, and increasing availability
 

http:Evaporati.on
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of consumer goods have provided motivation for shifting to
upland crops. The increasing need for cash income and the
 
strong seasonality and low productivity of agriculture also

relate to the current importance of off-farm and non-farm

employment for many Northeastern farm families,
 

a. Rce Production
 

myplcal farming patterns inclade production of rice
 
on all lowlands except those flooded almost every year. 
Rice

is also grown on lower terraces and most middle terraces. The
amount of rice production attempted on middle and upper terraces

and uplands is dependent on the availability of other lands
 
and population pressure in a particular local area. 
 Rice
planting is normally started cn the lower fields as soon as

they are wet enough for transplanting and proceeds to higher

elevations as the fields become saturated, In the dryer years,

many paddy fields (as much as 30 
to 40% of the total) may not be
planted. In wetter years some 
of the lower elevation fields

will have the crop destroyed by flooding. The area of land

left out of production or destroyed by drought during the drier
 years is much greater than tthe area subject to floods in wet
 
years, so the wet years are normally the years of highest

total production. The purchased inputs for rice production
frequently include a low level of chemical fertilizer, the

application of which is often confined to the rice seedling

nursery and paddy areas which exhibLt more than usral chlorosis;

hired labor during the peak labor demand periods if transplanting

and harvest; some hired equipment, often for the early first

plowing of the paddy to 
increase water retention, and hired
 
buffalo when family-owned draft power is limited; and,

infrequently, agricultural chemicals.
 

b. Kenaf and Cassava
 

Upland crops are dominated by kenaf production, which
became commercially significant in abcut 1962, and cassava,

which became significant after 1970. 
 Thai kenaf LHibiscus

sabdariffa var. altissima) is natlve to Thailand and has been 
propagate on upland soils for centuries for local use. Cubankenaf (H. cannabinus) was introduced into Thailand in 1951 and
is cultivated on upland soils and in some paddy areas before
rice. Kenaf is mostly exported as the baled fiber but a 
significant part 's manufactuzed into bags and other productsin Thailand; a pilot plant for the production of paper pulp fromkenaf has recently been cpened in tne Nrtheast. Kenaf production

fell markedly in the ird seventies but .as been increasing again
since that tLme. Cassava is produced mostly for export as dried
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chips or pellets for use in.anma. re. in Europe, Production
 
in the Northeast increased almost ±ou_-times between 19"5 and 
1979. The crop 's especially .ell-sui:ad to Northelast
 
Thailand conditions due to i.s dro-_gI-- tolezance and ability
 
to thrive on soils wit'th. low mineral nu-.cient status, as well
 
as to the fact that it can be bz-.h j.anted and harvested within 
a rather flexible time frame and thus has minimum competition
 
for labor supply w~th other agci:u1Itural en-.erprises- The
 
rapid increase in production is a matter of c:nsidezable
 
concern, however, due to tie preva.ling production praztices

which are "soil minln." I.n nature and ro the lIrge amun ,: of 
land which has been cleared f:z its production, The fact that
 
the market is dependent on tar ift preference is also a cause
 
for some worry.
 

C. Other Crop Producticn
 

other crops axe of miich less signirLcance, but are
 
still important. These include iegumes .peanuts, mungbeans,

and soybeans), sugar cane, tobacco, mdize, rotton, sesame,
 
vegetables and fru.ts, Production "xeaE r:c sorme of these,
 
especially maize, cotton, and sugar ca ne rend to be concentrated
 
in certain areas of the Nortneast, Others, especially sugar
 
cane and tobacco, tend to have their cowmnercal production

tied to the availability of processing facilities, Production
 
of several crops for home cons=mpt_ zn, incli:ing peanut,
mungbean, tobacco, fzuits, and vegetables, is conmon. Sub
sistence fruit dnd vegetable prodAction tends to be concentrated
 
around village houses and smai.water resor.:es, utilizing
 
traditional cultivais and managemun pract ces.
 

Dry season cropping :,ccp.es a ..a:-het small area, 
but is of growing importance. in addition rc some dry season 
cropping in the limLited Ilets Titan 4%, '. iga:ed ateai, small 
hand-watered plots ct vegetables and :obaccc acs widely

produced. Non-irrigated producti-on of severai .:rps,

especially watermelon, cucumbezs -zn str:ing beans irxedia.eiy 
after rice harvest is czr.Ton, In cez-.:a'n areas such deep

rooted and/or short duration crops can be pr:duced at this
 
time of the year utiizing :nly g'-.-und wace.er reserves.
 

d. Livestock Prod .o'ion 

Livestock is .pcr-ant In I'ortneast Thailand, wi-:h 
the percentage of agricul,:ura iome from iz'es--.:k being 
higher than in any ot.er region A' :he coun.ry, :n 1978;.'9, 
there were over 4,000,000 buftaloes, almoot 2.000,000 cattle 
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and more than 1,000,00C hogs in he zegion. Most farm
 
families (8 0%0 own ..t: 3 buffalo, mainly f:r drait purposes,

while a smaller percentage 23%Y own 3 t: 5 cattle. increases
 
in livestock production are usually limited by feed sho:tages,
 
especially in the late dry season ard very late in the rainy
 
season when land is occupied with crop production. Pig

raising is conducted primarily on a small scale basis, with
 
feed coming from rice by-products. There are relatively few
 
commercial poultry flocks in the region, but almost every

village household has a few chickens or ducKs providing both 
food and some cash inscme,
 

e. Other Farm Enterprises
 

Harvesting of fis. f0r home use is very widespread, 
and in areas having access to larger bodies cf water, many
families receive significant and sometimes rreLr main cash 
income from fish sales. Tzaditionaily, Thai clicure has
 
attached special impcztance to both rice production and fish
 
capture.
 

Silk prcduction is wide!y practiced for home use 
and a number of areas have a significant concentration of 
silk production for sale eithLer as ;he raw product or as
 
finished goods. Mulberry production is often a limiting
factor due primarily to lack of mo.stuze during the dry 
season and/or to tne planting ct angraf-ed cuttings of toot 
rot susceptible cultivars,
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Fiue 2 - Major Crop Data for Northeast Thailand
 

1978/1979-


Planted Production Yield 

(Ha,) (ons) (Kg/Ha.) 

Rice 4,451,200 5,260;000 1,180 

Rice (second crop) 25,440 65OCO 2,560 

Cassava 673,760 9,5'2:000 14,200 

Kenaf 313,889 220j570 1,060 

Maize 327,670 556,900 1,700 

Sugar cane 44,186 1.287,500 30,000 

Peanuts 22 652 23;280 1,025 

Cotton 22,447 23,420 1,040 

Mungbeans 11,668 9,081 700 

Soybeans 6,381 5,560 875 

*Source: Agricultural Statistics of Thalard Crop fear 1978,79,
 
Agricultural Stanistics No. L08, Minist:y :f
 
Agriculture and Cocperatives, Banpgok, mailand; 1979,
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Fj ure I - Cash Income and Expenses Per Farm Family 

Baht/Year (1976/77)* 

Northeas, North Central South Kingdom 

Cash Income 9,960 18,59 36,982 13,479 17,827 

Agriculture 5,428 :3,255 28,642 7,766 12,224 

Livestock 874 1,2-4 i,763 892 1,538 

Crcps 4,302 11,542 24 510 6,684 10,378 

Misc. 248 409 368 189 308 

Non-Farm 4,532 5,294 8,340 5,713 5,603 

Cash Expenses 8,823 147C08 20.188 11,028 14,515 

Agricultural 2,637 4,J8 5,995 1,938 5,636 

Non-agricultural 6,186 9,290 14,193 9,090 8,879 

*Source: 	 Agriculturai Statist:cs cf Thailand Crop Year 1918/79.
 
Agricultural Statitics Vc, 108, Min:stry of
 
Agriculture and Coeratives, Bangkok Thailand, 1979,
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Fiqure 4 - Land Use in Northeast Thailand* 

Use Hectares 

Total land 17,023,000 

Farm land 7,727,000 

Housing 156,000 

Paddy land 5,546,000 

Field crops 1,448,000 

Fruit and tree crops 65,000 

Vegetables and flowers 12,100 

Idle 303,000 

Grass land 32,700 

Other 163,000 

Unclassified 9,295,000 

*Source: Agricultural Statistics of Thailand Crop Year
 
1978/79. Agricultural Statistics No. 108,
 
Ministry of Agriculture and Cooperatives,
 
Bangkok, Thailand, 1979,
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PROJECT COMPONENTS AND TECHNICAL ANALYSIS
 

A - EXTENSION SUPPORT
 

The expressed intent of the Northeast Rainfed Agricultural

Development project has been to maximize contributions of all
 
governmental units that can contribute to efforts to improve the
 
agricultural productivity and livestock of low income families
 
in the Northeast. The primary implementing personnel or key
 
agent in implementation will be the Tambon Extension Agent

(TEA) of the Department of Agricultural Extension (DOAE).

Provision of resources, including support from Ministry of
 
Agriculture and Cooperatives (MOAC) departments and training

of personnel, that will enable the TEA to better perform his
 
job will be a major part of the project.
 

Of the 8 project tambons, only 2 in Roi Et and 2 in
 
Si Sa Ket have had TEA longer than 2 years and the other 4
 
(2 in Chaiyaphum and 2 in Nakhon Phanom) initiated the TEA
 
program in 1980. The expansion into these provinces is'part

of an ambitious plan to establish a ratio of 1 TEA to 
1,000 farm families in each tambon. As a result of this
 
very rapid expansion the Department of Agriculrtural Extension
 
has encountered numerous problems, most of which are related
 
to (a) a shortage of well-trained personnel ceusing many

vacancies and much turnover of TEA, and (b) the limited
 
experience of most TEA and of many in positions that should
 
be supportive of the TEA. As a result the young, inexperienced

TEA lacking necessary direction and support may feel very

inadequate and lose confidence, thus further eroding his
 
desire and ability to adequately serve rural families.
 

Because of the present situation it is essential to
 
ensure TEA successes so they will gain confidence and
 
enthusiasm for their work. To assist the TEA become a more
 
effective worker we propose to provide additional training

for them. TEA will not receive training in all fields in
 
any one year but over several years most TEA will have
 
received additional training in subjects important in their
 
tambon. Since new TEA will be employed to fill proposed TEA
 
positions, it will be desirable to provide them with 6 weeks
 
of induction training, with emphasis on practical aspects.

This necessitates a two-week increase in the current training
 
program. The increase is essential because TEA, Amphoe and
 
provincial officials interviewed generally feel the TEA needs
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further training to improve work skills with rural people and
 
training in areas important to the program but not received
 
in vocational training, i.e,, livestock, fisheries and
 
forestry.
 

A major constraint in TEA knowledge and confidence is
 
the lack of familiarity with researchers, current reseavch
 
and with the techniques involved in putting research results
 
in practice. The project provides for close association of
 
researchers, TEA and tarmers in planning and conducting

Research Field Trials, Demonstration Trials and Extension
 
Trials. Research Field Trials will be conducted on cooperating

farmer fields with the TEA as an observer/participant.
 
Demonstration Trials based on research results will be carried
 
out by farmers under the immediate supervision of the TEA
 
but with technical backstop support, Extension Trials based
 
on research and demonstration rasults will be conducted by
 
farmers with input subsidy by the project, The TEA will be
 
involved in farmer selection, farmer training and observation
 
of Extension Trials,
 

Current TEA schedules and work responsibilities tend
 
to preclude the TEA becoming well known to and respected by
 
the farmers, a relationship essential for effective extension
 
work. As a partial soluticn to this problem it is proposed
 
to reduce the current TEA/household ratio from 1:1,000 to
 
1:500, a ratio representing a consensus of opinions expressed
 
in design team interviews with DOAE personnel in the Northeast
 
and Bangkok, This will permit TEA to carry out scheduled
 
meetings with Contact Farmers \CoF,) and in addition do
 
enough work in tambcn villages with individual families to
 
learn to know the farmers, to better understand their problems

and to appreciate the reasons for prz:duction practice
carried out by both the poor and good farmers. This should
 
assist in the development of farmer confidence in TEA which
 
in turn will increase TEA self-confidence, satisfaction and
 
effectiveness.
 

Farmers tend to resist change and adoption of new
 
practices particularly when they do not know the TEA and lack
 
confidence in him, The farmer's current image of TEA as
 
individuals and as part of an institution is not good.

Farmers often have said thaz the TEA have littie value to
 
farm families. Thus there is a need for intensive TEA work
 
with few enough families to establish mutual trust and
 
acceptance of each other so that the zarmer's image of TEA
 
as persons and as an institution is positive. This is a must
 
if the DOAE TEA program is to achieve its pozential and have
 
a significant impact on farm prcductivity,
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The effectiveness of teaching is greatly improved by

the use of good illustrations and materials, especially if they

include identifiable local people and situations. It is for
 
this reason that the project will provide cameras, projectors,

posters and other illustrative materials for each tambon.
 
Imaginative use of such materials will not only increase
 
farmer learning but should make educational meetings more
 
interesting and thereby increase farmer attendance at TEA
 
meetings and expand the production knowledge of village
 
farmers.
 

There seems tc be rather complete agreement that TEA
 
should live and work in the tambon to which they are assigned.

This is generally not now the case for various reasons,

primarily because of lack of adequate facilities in the tambon.
 
It is therefore planned to provide a building in each tambon
 
consisting of residence, offica, storagE room and meeting room,

Figure 1. 
This will make TEA available to interested farmers
 
any time they have agricultural problems on which they need
 
assistance. This can be arranged by having the TEA be in
 
the office and available to answer farmer questions at some
 
specified time each work day. This is not now possible since
 
most TEA have their office in the Amphoe city and, with their
 
tight pre-arranged schedule of visits to the CoF.
 
They have little opportunity or demand for office farmer
 
contacts. 
It would also reduce travel time and expense

currently required for TEA to get to their tambon from
 
amphoe offices,
 

Currently transportation is not available to some TEA,
 
a constraint that very seziously affects thelz ability to
 
visit in villages with Co.F. and omher farmers. These contacts
 
are essential to development of effectIve working relations
 
between farmer and TEA. It is planned to make motorcycles

available for TEA transportation.
 

The contact farmer approach to extension work has not
 
been uniformly successful in all mubans. it is not proposed

to eliminate this approach but to strengthen 4t by providing

training for what may be termed specialist contact farmers
 
i.e., farmers who receive intensive :zaining at regional

agricultural headqua--ters. This process over a few years

will increase technical know hcw available in each village.

Another supplement to the CoF. efior:, made possible by

increased TEA staff, will be TEA sponsored village and/or

tambon meetings to discuss .ocal problems and potential

solutions and then to estL.sn pro-ect priorities and ways

to approach or solve the p:obaem: Th:s means there will be
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ocal input in decision making, 
an essential ingredient for
farmer participation in improvement activities. 
 This is

largely lacking at this time.
 

One of the proven teaching techniques in any rural 
area
is the demonstration technique, 
DOAE personnel have indicated
that many of their demonstrations were failures which is
interpreted as meaning that 
it did not show or demonstrate

the point intended. 
This iz a source cf embarrassment to the
TEA, eroding both his c-niidance and his credibility with
farmers, This nist be 
ae cc 
 &',pzoly conceived demonstra.ions, or 
b,&faiiure to p:ope.iy apply treatments tc the plots
7t is proposed tL largely eaiminate this problem by having only
very carefully planned and implemented demonstration trials
and by designing these trials not to prove a point but rather
that compare new and or old practices. The intent will be
to provide the famer witn decision making rather than to
merely show what should be done, 
This will increase TEA
confidence and job satisfactior. and enhance his iinage with
 
farmers.
 

Since mcst TEA are young, insecure and unfamiliar with
Extension prcgramming and methodclogy, it is essential that
the Amphoe or District Ex:en.sIon Officer 
(DEO) provide them
close supervisicn, guidance and assistance in becoming
established in the tambon and in developing rambon programs,
especially when they are 
che first agent in a tambon,
DEO failure to do this erfectivel. wli1 
-esult in continuation
of the current weak farmer ;maje of TEA, frustrated TEA and
sub-optimal use of public funds, 
 It Is also imperative that
DEO be effective adminisczators to ensuie common direction
and purpose of extension pe-sonnel, This kind of leadership

can not provided by Changwat Extensizn Ofricezs because of
the heavy representational and paperwork requirements of that
position. Thus it seems necessary to provide intensive

training on 
job responsi ility and pe.icrmance for DEO.
It is planned to add a fleld manager in each changwat to
provide more direct tecnni;ai support to the project tambons
and to 
insure better design and implementation of testdemonstrations, 
The field manager wiil not be responsible
either to or 
for the DEO but will be a resource person that
can indirectly assist in imp:z_-ing some -functionof that
 
office,
 

The Subject Mattez Speciai.-st .SMS. function has been
varied and inconsistent perhap6 due to 
ta) inexperience,

(b) minimal direction an J b Lcle nderstanding, tc; assignment of other duties by Chax.gwa: Exttnsion Officers, and
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n n.teaching, test-demonstraton dsi
 
~a I
imlmentation,.'TEA'cften,need subject matter assistance 

SMS but various 
no ovThedn'pgrovided,need 

,cr
training especially inSMS additional 

applied aspects of ag'iculture and methodol.ogy so their TEA 
~ training activ.Lty'will be m'ore productive. 

Sie upgrading extension, personrel is a very important 
~'fa'. part o'f this project, the trainirng function is very importaiht. 

It'istherefore proposed that a training officer position
be established to ensure that all training activities of 
the project are coodinated and planned to provide' personnel"
with all skills'and understanding ofjcb requirements 
necessary for successful wo~-k performance. The latter is
'needed fzor maximum impat on rura' income and Job satisfaction 

,of'personnel 

Earlier reference "has been made to a general education
 
programs for farmers to be p-ovided primarily through TEA 
activities. There are 2 other means of p-oviding farmers with 
timely information that will help them make netter decisions. 
One-is through the use of :rmobile units that develop compre
hensive,,interest-ing and understandabie information on timely 
topics of interest and Importa~ice in project tambons-.
 

,%:: --The.other activity of educational value relates to use of
 
agriculture-oriented r adio ptograms of interest and value to
 

.. farm families,. Such prcgraimming is currently being effectively 
done"through'Khon Kaen station, Becazse of lack of facilities,
equipent and necessary.suppl-es dist.-buticn of programs is 
limitedtoL Khon, Kaen sta ions, The p.oject will provide

eqim~''a"the iegiornal office to i a' inc.es thl number of 
programs produced; 1'b', improve qt of programs produced;qity

and (c), distribute them to. proect Cenangwat stations and 
perhaPs-in Sakon Nakhon sin:e it gives better radio reception
in-Tambon Na Ngua. This shculd be an effective educational 
tool since 'most fa.-m famrniles have rt-ansistot radi-s and 

~ "~'Uoften' take them to the iield5 
inadequacies of present.DOAE:p'ogrm pointed out herein 

"should not be interpreted as c.ritcisn, :f that program for 
it isrintended'to point out az:eas where its effectiveness 
can and should be im',_'oved Li =xension workers are to achieve 
their full 'potentia for impr'ving income of farmers in the 
Northeast, The economic and social, s:- dy data snow progressis being made.. Forexample, naiy 4a- f v.-agers in tahe: 
two tambons that had TEA iirce 1971, c ,.aving secured_ n: 
help from exten-ion pefscnnil .-atoon, and amne In 3 tambons 
that initiated tna TEA prcgram i-n 19&,:ha c:rzespo:nding 
figure-was..5%. 
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Cuz.:rent acceptanze of ex<ens pasonnel recommendations may be primazily 'imi.ted by la. cf farmer confidence
in TEA and it is essentLa. th&: constra-nz, be removed,

The project will attempt. to azczmp'ish -his by improving
knowledge and work skills 
 f TEA; helig them to develop
confidence by assisting 
tnem :n achieving s.. cesses in
their tambon; przv.dink be--er s pervsizon and guidance;
providing more adeq-uaze 
:ecnna..a ack-.,p reseurces;
reducing the numDez- of zar.eGs w_-ch 
wncm they work with to
permit intensive workk 
w-tn and bettoZ undersr.anding of
farmers; and provi".r crzre 
asd r..usng in tambons to
inctease farmer-TEA zn.act
 

The inci'easad leveL zf ac.iv-Ttces foZ TEA and the
additional time they w_.. 
 eed : 
spmna away i:cm the tambon
for training wii Oa dis:ptive or 
tne current "-raan
visit" schedule of these offim.,. 
and
 

:ne project willcompensate for this dsr.-ption Oy pro'io.ng additional TEA
for the project tambns. These add.7icnai TEA will mane it
possible for at Aeast the z.ren 
ievei. ot "t-rain and visit"
activity to be malnaina 
at Lhe same T.ime that project
activities are be.ng imp.eLrenzed. With respect to TEA
activities, the project shc .±d te 
v.-ewed as an experiment
in a possiole m..x of TEA activcies which col,_d be considered
when and if the DOAE is ap..e tc ceneraily prcvide the moredesirable ratio of 
one TEA pe: 500 -aT.illes.
 



4, , . pi: a'~: -

TABLI imp emr,: ata~ l:, Sceue Exes- Supor 

'.i Speci fy, ard order equzipmant X .i.. 
Tambon f desa aaa4 aa-'no 

.Plan trainng c _. .a . x xa aa. 


.Rev-setraanng 
 x x aui..ula 

,: , , : i ,.... TE A i nduc t io n t ra 
No 
n~ng , Ns . 6 i 08Radioa bracss 
 2"45a 46 4615
 

Maob~'ile1o rai pfg1'b:I0
uit nn
!!I~iII:''I:i:"L:TEA speciality training, man-wk: io 10 0 0120 !20, 120 120 120 120 ' 
Other Extension Of.fi"a .s
-trained, man-weeks 21 2i 1 R 1 

2e 3n 4 424 6 

TEA oversas taina
>a.. contact famrxnat , 2 2 2 2 2 2 

Farmers asec'l-.: 

TEA iifarm[iii ' '];N . 250 o::5,;=~5~is 5500 :I :.::i!0Cc 5 oo00 5500 :;'S o :.:i 

T E A v i l l a g e i me e t - rg,g . ' NC, -i: . " OO . -2 10 1.- 2 1C ::10-0, 0 ,! 2 1 0 :- 2 *. 2 10 i : : " 

eTE2pweeksi
aF . 2 d m n g•,." ;, r .a-ii,. , ' : 4 12i02ooo 120 . oo i ; t ' ,m a -w . . oco4 loco 4 . 10- . 10 ", -- "" .: 

Farmer-TEA Ioffi ce vis'ts, No ; : . 000C i 90002t 4? 0'0 7500 8500 :.9500 .TEA oveseata'.. Nc,2 .. 2 .2 2 ' [.' ,IL ," 
,, Field,',,,,ensd.- tr &a.s,:x on .... anOter See::=ocpping systems section) 

a,aL =... 
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B - SOCIAL SUPPORT
 

Major needs in area development projects in addition
 

to financial support and technical expertise, include:
 

1, a system for decision making
 

2. mechanism for bringing together individuals
 
who because of their position or recognized
 
leadership can contribute to decision making,
 
planning and implementation,
 

3. Procedures for dissemination of information.
 

Existing channels, the village meeting and the Village

Development Council and the Tambon Council will be utilized
 
for decision-making. At the village level the villagemeeting

is probably also an adequate vehicle for bringing together

the individuals involved. At the tambon level a mechanism
 
for this is needed. As discussed more fully in the social
 
soundness analysis it will be suggested to the Tambon Council
 
that it invites TEA, CoF leaders, CDD workers and school
 
teachers 4-o meet with it periodically in the format of a
 
Tambon Agricultural Development Committee to develop the
 
tambon developmental plan and monitor its implementation.
 

It is also found that the three major groups involved
 
in agricultural development at the district level, villagers,
 
government officials and businessmen have different cultures
 
and each feels that the others are constraints to development.
 
It is proposed that regular meetings be held in the project

districts and that these involve project, district and tambon
 
officials; farmers selected from Co.F leaders and/cr Tambon
 
Council members; and businessmen (merchants, buyers, financial
 
institutions) doing business with project tambons. The
 
purpose of these meetings will be to inform everyone of
 
project objectives and scope, to explore developmental
 
possibilities to obtain suggestions from all as to agricultural

activities needed in project tambons, to publicize project

plans, to inform businessmen of project needs for inputs,

markets, credit, etc, and to inform government officials of
 
non-project funded needs of the project tambons. These
 
meetings would also serve to provide training for all
 
participants in the process of area planning for development.
 
The project field managers wll have responsibility for pro
viding the leadership needed to bring about the organization

of these tambon and district activities.
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Farmor occ;pati.onal gouprngs and cooperativeo are
also potentially t:n. 'ehicles for providing villagers
with access to specialazed technical support and credit or
 
marketing assistance, Existing organizations will be supported

and strengthened by technical support from project technicians
 
and by organizational and management support from the DCP
 
official assigned to the project. Where studies show that
 
new or expanded cooperatives are needed, as discussed in the

economic support section, the DCP official will also assist
 
in the formation of appropriate and viable organizations.

The DCP training program for cooperative managers which is
 
now being organized should provide valuable support for this
 
activity,
 

There is also a need for creating a sense of community
 
among all project participants: government cfficials, village

leaders, Co.F, specialist far.ers, farmers participating in
 
research experiments, demcnstration, and extension trials and
 
farmer adopters. :t is prcposed that a regular newsletter
 
be circulated to all cf these. In addition to carrying infor
mation on project act2v ces and some gentle instruction on
 
developmental prccesses, the newsletter would carry 
infor
mation on current prices for inputs and produce, tips on
 
production and marketing, information on obtaining and using

credit, etc.
 

TABLE - Sccial Support Implementation Plan
 

YEAF
 
Activitv 2 
 3 4 5 6 7 

District meetings, No, 7 14 14 14 
 14 14 14
 

TADC meetings 
 8 16 16 16 16 16 16
 

Newsletter distributed 4 12 12 12 
 12 12 12
 

Circulaion 
 2000 3000 5000 5000 5000 5000 5000
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- RQCPP:NG 5BTEMS MODIFICATIONS 

Background
 

Intensive cropping systama research for the rainfed
 
Northeast of Thailand were 
initiated at Khon Kaen University l/

in 1975, The Rice Di0ision 2. and the Field Crop Division of-

DOA 	are also active in cr:pping systems research, A large

number of cropping pattarLs hn e so iar been screened for

suitability on different landscapes 
f the Northeast, namely,

low, middle and high ve:za:e- it is only recently that 
some

promising cropping patterns, appi.cable to low-income farmers,

have been found agrcnomicaiy feasible and these will
 
therefore be included in ths NE.AD program,
 

Rainfed cropping systems ;n the eight selected tambons
 
for 	this project are the mon:cultare z paddy rice, cassava
 
and 	kenafijute; the patterns aze theefc'e quite similar to
 
other locations in the Northeast.
 

Traditionally, local photosensitove xice varieties
 
are planted around the edge of rzlod plain up to the middle
 
terrace with low production inpot nertilizer and insecticide).

Rainfed rice yields 3. are vaxiaole and range from 70-200 kg/rai 
on the middle ter:aci0 200-4W0 xgixao on low terace and 
400-600 kg/rai on the eage cr ilood plain. Constraints for

rice production are erratic rainfall and poor soil fertility.

Rice is normally transplanted during June-August and harvested
 
during October-Januar:y depending on the 1ccal agro-environment.
 

Kenaf is grown on the middle terrace and kenaf and
 
cassava on the high tertane witn ansolutely no cash input.

Therefore the yield is low ; 150 kg: 4.. 
 and 	2,000 kg/rai 4/

respectively: Varieties ot kenat and cassava are mainly iAcal,

with seed or prcpagaring stock of poor quality which often
 
results in poor crop estaishment, Low yields also appear

to be attributable to poor c:Lp :are, Cassava can be planted
 

1/ 	Annual Report of KKU-fa:m Cropping System Project, 1976-78.
 

2/ 	Annual Report of Cropping Sstem Thailandi Project, 1977.
 
Kasetsart University, Minisozy of Agriculture and Coopera
tives, Internaticnal D£eizpn Reiaich Centzei
 

3/ 	Private corrLncation wi:n :lzme-6 in tho 6elc:ed tambons. 

4/ Private ccmun canion w':n ta-mers in the selected tambons.
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nearly'-al.. ye~r L 'z' 'ceb- n haz-vest'ed after. 
the age 0, 1 WE-n kaf phctosensitive crop,Cof rn-4 k-eaSna 
is mainly grcw'r. in Ai :i1-M-y ind haz: st-Ed -n Oct:ober-November o 
During the past few years -'-asiav-has zr,'aced kenaf as 
the--mc;sr--POPU3. rop~- tha- h- tere yofmamybombons;6=acs 
No-+otherfid -,ps hae been grown in large quantity and 
therefor-e diverEsfca _or in-:p production is narrow,
Any dro-p in prize -. disastar.. t,: c::p g-owth will have a 
negative, bear.Mg on net -cme practicing only j3 -farmeirs 

* one kind of field cr:zPs,
 

In ths areasi a:ca~ c n the fl.ozd plain and
 
low terrace, wr.ere mt.+ t,.y wate. is availaje on
 
Sci moistUre is adequata fo a l':ong paricd of. time, many

far6mers commrciai'y raise vegetables high-value crops
for cash after rize vei.g. Exam . vegetable cropspls+of 
are yard-long bean, zc::UoTmbax , rp~pash, shallots, spring onion, 
cabbage, radishan-, .eztz -.Examplas of high-value crops 
are tobacco and wtze.n 

Traditionally, zice~gt.nu var-tecies in S and
 
non-glutinous varieties in 3 tamo:nE is raised for home
 
subsistence consumpticn whereas c-aisava, kenaf, high-value

vegetable crop and cny the suz us of rice will, be sold 

between their s-ubsisternce and cas~h .czops with preference to

inml
tfo ,ah arme aenat6-this next gaiite-hfomr e~ e .nnn tanonret to swamps

or' on lowland with ,,Upleman~taxy .riaon farmers are
 
willing to move frz r;.rceiprodc~ztion ~nchigh-value crops
such as vegez =ao-s T'amb-n Zaha,. :r tz take on other farming
activities such t _-~ es-_ Lat~an Thorn)as B ia6TaxTbon and Tambon Na 

The decision+,depends o; ,th5 :.,::me fzr.m cash c.rops being

consistently obtainable and siriiatenough aeY eto 

hc. w buy rice .for consumptic.n. ' eva 1 .he majcrity of farmers, 
par icularly on the und,4lating top.Dgoqraphy with middle and
high "terrace, are not ezqually fo runat - hel are traditionally 

-)p ile r neib anal++++ +......early ,and/or+stops+f..... w,nie r-.s',Itn ... long d.. ....... . ..
 ... -n rought,. 


tedurig ma-sas-n.,But thtey have to carry on, since 
riceistersal od
 

stabilize ri:.e yie.ds . ht... e. y e ...... _z zn - all increase ..TheypnTheefe pt en w. na lsrscoeat~o 

l/ Perscnal comuni".o 4 n;rIneri in !Lhe salectad tambons, 

1. 

N+. + ,¢+ itS++ .oP a N+%++=??'Ak- - 'V",' ........ i+ , i ?": : +
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any., . regula= ot 4IV increased cash 


.ncome.... by:po r f z e s i h l h elected
,4 We co e .
 
......... kD The se: a re -he ki.n isof c o p n
f tn NE p,..r_ 


c
re) .n Lp i m .. " :- h. __d: .ft -.l-,ed,miiu cs nput, and sptisnally utilietexsin 
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ofan crpn yildatet, cro p,__aicnradDei n for ?:Improved 'Croppin s tem-i evenuay: ...' cash,: : . . .;:/. 

a depend-ng cn the
I . -,ton -,=, '_-evail-ng rain'fal
patr •and: other ci:4im£ cnd , %azieties of i:crops-grown !•: 

and c
!:ropp- ing patter-.E p==_-ted,will dep:n uponloain

Each landsca.pe.positicn ha.s -haracteristics in moisture'holding
-€:~cpacii:i.drainiage and dgrEE f: faztility- eefaue
 
i~~will ,i-under ranf,"d ond,_-on.s, d eemine the :plant-ng :dat"p.:


needmi~nxnui4 aah i~put and 'pioalIcctilie theeitrg'i nc ewU ew.cedbpo amsnteegteetproduction,ed 

-
... b.. oTherefnre,Nhe - ' hgnee improved croppng system
wl be basedrthe p e ct wit t tradiersn ...cheyping systemsin rainfa! n nd,
patterns io 


dsiteanadryo6pel czcpenza Fnathef~aloing rainealli
 
aptrxmtl 2andr l.lixnatic tpsgre
oth odiointhevatitesar of 


' !.'..:'::i-:: Flood.Plain
.. .:.lc 


agrothr uipmnThts tan drafa l s
caciultndrfoagand;- degreer ferily Thse eatre 
point.:of.- opography.,- nor=_-:! '=djacent: to:.: a ?swamp or: river,::!:. . :.":will, Te rajnfr conip -:r-s, dermin She antings tIt. .is foun~d i.n. 3.o.ut .cf. 8.:tambcn : Thom; .mahan-and..Na Muang . ...
....
oftradtopi ngarea6-nc _ap vuaist e evord icell cropvery~Wut,th.: e,estim ate6 .oral. azable !-nd -of 6,:± .nea xlv .000 'reai. 

fol ,-Ao l t e .t lo n
oth-ugs z 'n -l-Is ios - le , ' l moi stu re. . ..... ..
 ro p.en -he first halfmof rain 


reduced toenbase r z± Lh" ' ~trai ta 


Dfsr fop is....Cr - L season. 

typ oflatihiod.e, s

thcrin hsbtesn pr~evailt.,n ra;oifallo-ii ftent
p inmid
season oia-e gust Depndon o
 
Eabetween4pe5poy Thesc a relatively ferie due toing
 

n w -!ycrtce 


productiveyelds 400-oOOo lyajcnkg/ra,.s I ' without wm ir-lon..rrvr
 
0ti fertilizationon n3otci8tmcs:Nn - e a,d y a Hewegef thphrnroeved oidg sytemun
 

ponqftpgah; -. t 

.hnadN 


SPensonal - i locite nea ehed owambons .
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than..in the past. .. ... neavy.. . ,eestation, and. . 

therefore, the farma -'zterin thei= o. op: <To alleviate 
te, poblem, the p 4 twillnz-o-wp i• oduzeS=6'rhewy released,
deep-~water-ce-es>arel-~--7-a~---4t~ aii 
the long-term rice yield/&area or. tir'46 a-;:icultur-al lanid,
These RD rce. variatisE ,;an withstand submegance for 7 days
without serious damage and ,can ael .wngatett-hei- stems up. to 
the water depth cf 1. 1, To distribute riskO 
ind vidual faziers w -1 be i~ouag~a to plant up to 40% 
of flcod!rnegar~on woth deip waterv r,. Thse varieties,.
however, could be exrpeo--.d to prac lightly lower yield
than tradi'tional rice varieti-es in a yea- without flooding, 

of tl c -r O<lnd w _C 

During the arly part of rainy season, there, is 

,~ ~~ ~ ~ ~ ~ ~ ~~dw on..the...... plaindll-,Nt5 r- ..... 

a large proportion of area -u-theredownowthe fodplaireminng unpianted with any cop prirt flooding, 
To increass land uti!ii'z'='ta:n, Ehczt-du:z'ation field crops, of 
70-90days (e.ag mungbean, seame, will be sown in May-June
and harvested in early August beforE flooding0, 

~ V.to 

After the rainy seazor., farmers normally grow
off-season rice or high-val-,: vegetabl'e czops with supple

mentary irrigation from swamip, river or shallow wells on
the flood plain, With th-ir roztructiornof a new dike or 
submerged dam, or renewal of a EwEamp, mc~e farmers will be 
attracted to vegetable gwng, Commercially produced, 
ve etables and hig h-value =rops as curz"ezxy found in Lahan 
and Na Muang ar~e given unrnscessarily heavy applicatio:ns of 
daneospscids suzkvas Phrodrin Parathion,: Cmethorate 
or.even DDT, and ofter. ':hesa cham als and sometimes even 
fer'tilizers are mis',sad, 'Thi6 ki~nd oi wrong management,
results in unneces sarily high cash inputs as well as hazards 

health of farmers and conszmezi', Advice on improved
vegetable and high-value ctop p:sductic~ns will therefore -

be handed ouv tambontr-ni-ng pz.g9raams; specialist farmers 
and ex~tension Trmers iiee deas, inthe later section's)0 

atrAfer the ainy eason, he a 
t resources arenot readily availabie 

irr.gation, but, soil mo suvre is adequate 

the areas where 
for-supplementary 
to support full 

l/Available informatio-ns r--- e fr om RD ofere~5MOAC 

e t a y d 
frmfRD7 rangei7fot 

.conditions; 

odeep-water r c vazietie: re 
390-640 kg *ia_'-nder epimental 

1.-A. . . . . 
f+{ r 1: 

¢{7;<' 

r:; 7:';! 

;77 ::7 7:]7 { 7 7 = ) {'t" ,.it 

-.n7 :921K 
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growth of short to medium-duration crcps, Farmers will be

introduced to marKetabie drougnt-tolerant field crops,

such as pean.ts, mungbeans or sesame, after rice harvesting.

Investment in this kind of crop is moderate and with good

crop care the farmers will get a handsome net income/area.
 

There are quite a few fallow lands left uncropped

after the rainy season. The tarmers who own these lands

will be encouraged to sow mungbeans, red cowpeas or leguminous

pasture prior to ci night after rice hazvest. This kind of
 
pattern can be handled by a low level of management. There is 
a dual purpose: pods can oe harvested for cash or home

consumption or the whole plant can be left as 
high-protein

forage for domestic animals.
 

At the end or ona projest, it is hoped that more

land will be introduzed into crop pzoduction and thereby

help to keep faimers on the 
Arm, away from off-farm employment.
 

2, Low Terrace
 

This land is sO~tated between the flood plain and
 
the middle terrace, 
The soil in this area is less fertile
 
than that in the flood plain but still holds moisture longer

than that of the middle terraze-


The azea next to one fiod plain, where soil moisture

is readily available thzougoLut the growing stage of rice
 
even with the occurrence of a drought, will be planted with
 
high yielding RD rice varieties which are responsive to heavy

fertilization, The yield inczement cf rice is expected to

be about 40%-100% 1/ by tnis technology. it should be noted 
that in the past ftamers oezued to accept new high yielding

rice varieties because incy cannot afod to apply expensive

fertilizer, Tns probevt tnerefOre aims to win back the farmers'
 
confidence by totally suisicizing production inputs to a group
of interested farmeLs ior cond.cting extension trials cn
high-yielding rice varieties- Proper training of extension 
personnel will aiss be needed to ensure that new technology

in effect:ve feizilizez applicacion and pest control will
 
fully reach the iatmets,
 

l/ Private communication with rarme,6 in the selected tambons.
 
Average yield of toaditional :iUe varieties on this area

is about 200-400 kg/ran wi.hont heavy fertilizer addition,
 



ANNEX V C-6
 

Nevertheless, in ye~az wnen tne rainy season begins

late, rice-planting in many low-terzace aweas is late also.
 
To ensure transplanting of '.ce at tne normal time, a nursery
 
seed bed will be prepared ea,&y by supplementary irrigation

from pit pond construction or renewal by the project at some
 
points in some tambons WSee iunU derails in 'water benefits').
 

Since the !,wet part of lowland terrace generally

have numerous shallow wells and some pit ponds, many farmers
 
in the selected tambcns or Nong Kaewi Na Muang, Tae, Takek
 
and Na Ngua raise v°egetabies and high-value crop for cash
 
after rice, Afr- commenaement cf the project more shallow
 
wells and pit ponds will be constructed and as a result more
 
farmers will tdxe on vegetable gardening, The project will aid
 
the farmers in this program as previousiy described in Section A.
 

Even without supplementel irrigation many areas
 
on the low terrace nave prolonged zoil moisture residue, and
 
therefore can be planted with a drought-tolerant crop such as
 
watermelon, This is now done extensively in Tambon Nong Kaew.
 
However, watermelon is pezisnacle crop requiring high cash
 
input (Ql,000irail, so it is not grown by many low-income
 
farmers. Equally marketable, drought-tolerant, but lower
investment crops, such as peanuts, sesame, and mungbeans will
 
be introduced to low-income Warmers to utilize vacant land
 
after rice harvest:ng in this a:aa also see Section A),

Furthermore, farmers will be encouraged to sow mungbeans,
 
cowpeas, or leguminous pastune into zice straw prior to
 
rice harvesting in orde: to provide forage for animals, or
 
for pods if there is adequate soil moisture ,also see Section A).
 

i. Middle Terzace 

This is the place where the farmers are normally

found to be extremely poor due to low rice yields and frequent
 
crop failure caused by erratic rainiall, poor water holding

capacity and low fertility of the prevaiiing sandy soils.
 
Long term average rice yields on this area may be about
 
100 kg/rai or even lowerl/ The farmers complain that the
 
rain may either come late and/or wichdraw too soon, or comes
 
early but disappears for 3-6 weeks mid-season (during June-

August), Late-sta:ting rain results in late transplanting of
 
rice and/or low soil moisture avaaiable during rice grain

filling phase, Mia-season drougnt can restrict rice growth
 
or even kill the newly transplanted rice crop, Farmers
 
frequently say that oloe yields ara annistacnory in only in
 
3 out of 5 years-!
 

l/ Private comunlzationL with famers in selected tambons,
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To overcome the probiems of low rice yield on the
 
middle terrace, direct seeding of =ice will be introduced to
 
the farmers in place of the traditional transplanting 
that is, dry rice seed will be sown directly into the soil.
 
Later, when the heavy rains come about one month after seedling
 
emergence, water will be impounded- Rice planted in this way

will well withstand some mid-season drought, because its roots
 
will be deeper. in a year with good rain, direct-seeded rice
 
will not markedly outperform traditionally transplanted rice,
 
but will outperform it by a Large margin in a dry year,

The most promising rice variety for dNrect-seeding purpose

is currently found to be the non-glutinous RDI5 1/ - with
 
a large number of both glutinous and non-glutinoUs varieties 2/

showing a high degree of promises To promote this kind of
 
crop practice, a man-pushed rotary weeder, essential for
 
quick weeding, and a specially-made wooden harrow, for quick

seeding, will also be made avalable on loan to the interested
 
farmers under "extension trials" arrangements, Training will
 
also be intensive for extending this technology to the farmers.
 

Apart from direct-seeded rice, any promising

transplanted rice varieties found by the Rice Division to be
 
tolerant to drought will be cn-farm tested before releasing it
 
to farmers for trials.
 

In long run, farmers should be encouraged to grow
4-5 rai of direct-seeded vice with a few rai of drought-tolerant
rice varieties and to plant the remainder with tradition 
varieties in order to distribute both risk of crop failure 
and peak-labour periods, 

For all rice varieties grown in the middle terrace,

farmers will be advised tz use a moderate amount of nitrogen

fertilizers with a large prcporticn applied at the critical
 
panicle initiation stage jin September for early photosensitive

varieties), This method is found to increase crop yield by

15-20%, 3/
 

l/ Personal communication with Rice Division of DOA. 

2/ Typical rice yields obtained from direct seeding are 200-500 
kg/rai depending on varieties, treatments and locations -
from Rainfed Rice improvement Pioneer Project - Northeast 
Thailand, 1980. Rice Division: DOA

3/ Eastin, J.D., et a., 1969 Physiological aspects of crop
yield. American Sowiey zf Agronzmv and C.-p Science Society
of America, Madison, Wiswcnsin, USA. Also reported successful 
by one of TEA in one tamb:. 
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On the middle ter:ace whefs rice is normally trans
planted late in August, one shCrt-duration crop of 70 days,

such as mungbeans, can be su:cessfully g:cwn before rice
 
transplanting, Vacant land can thus be used, This new
 
technology will also be =ransfer-ed to the farmers through

the training program a.d extension trials.
 

There is a considerable por'tion of middle terrace,
 
adjacent to high terrace, which zzemains uncropped in 2-3 out
 
of 5 years due to ins-2icint water for paddy production.

These areas should be tzanstcrmed Znto relatively more
 
productive field crop prduzton, This can be done either
 
with a monocrop of long duration keg, peanut or kenaf), or
 
with sequential cropping comblning two short-duration crops

(e.g. sesame-mungbean it is expected to take a considerable
 
time for the farmers tC adopt this technology and therefore
 
experiments and on-farm trials w_:11 be conducted at the early
 
stage of the project,
 

4. Hih Terrace
 

Cassava and ke.nal cu=rentLy occupy this landscape

in all selected tambons, since they are drought-tolerant and
 
relatively minimum-care crops- Nevertheless the two crops

have some present and future limitations. At present a kenaf
 
grower has the problem of findinq water for retting,

Repeatedly planting cassava on the same land without soil
 
improving practices appears to deplete soil fertility and
 
destroy soil structure (ifplantsd in the early rainy season).

The future market for cassava produce could also be limited
 
due to trade restrictions. Therefore, alternative crops will
 
be introduced to the area in order to provide diversity and
 
avoid risk in case of marketing failure of one particular crop.

Monocropping of one long-duratiOn crop and double-cropping

with two short-season crops will therefore be introduced to
 
the farmers through training programs and demonstration/

extension trials, Peanuts, mungbeans and sesame will be the
 
newly introduced crops for this purpose. They are popularly
 
grown in some areas mf the Northeast after rice harvesting
 
on the low terrace, but are found on only a small scale in
 
the selected tambons of the NERAD project. Trial plantings

of Cashew or other fruit or tree crops will also be encouraged

where they appear to have a potential and farmers appear to
 
have sufficient interest,
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The remaining cassa-:a and kenaf on this landscape

type will be further riproved by intrducing new high-yielding

varieties such as Raycng i fzz cassava and TSH 30 for kenaf.
 
To significantly increase yields, farmers will also be
 
encouraged to apply some fertilizer to 
these crops by deep

placement of fertilizer into the soil (banding). Weeding and
 
planting techniques will also be included in the training
 
program.
 

To conserve soil fez:iity and reduce soil erosion
 
as well as inorease net inc-mejarea to the cassava farmers,
other short- to meLium-duratin .egame such as peanuts will be
 
introduced for intercrcping in the early rainy season in
 
between rows of slow gci=wing :assava which is normally planted

at 1 x 1 m. This technique has been tested in the past by

the KKU-Ford cropping syste s project with considerable success.

Due to the possible comptition fr labour be+-w~en weeding

and rice transplanting, it is expected that in the long year
 
one family will grow no more than 3 rai of cassava with legume

intercropping, An alternative for soil conservation is tc 
encourage the farmer to gzow :assava at the end of the rainy

season, to rotate cassava planting with another long-duration 
crop, or to use two shcrt-seascn crcps. 

Activities Taken in Introduc:.ng Improved Cropping Systems 
to the Z .LL=.;-

To ensure that new technologies are adopted by a large
number of small farmers; .' is necessary to carry out several 
interrelated activities. These inciude recruiting of technical
 
resource people and their assistanIs; establishing expertise

at the village level; setting up training programs at different
 
levels; arranging resea::h fieid experiMents, demonstration
 
and extension trials, and po:ducn se
 

Technical Resource Speciali~tE 

Technical Lesou7e specxallst in -az.ous fields will be 
required throughout the NERAD program to design and promote
improved cropping systems for the small farmers in the eight
tambons. Specialists recruited will include specialists in 
cropping systems, rice production, agronomy, soil fertility,

soil conservation, horticulture. and plant protection. Although

these people will be stationed at NERCA, they will pay frequent

visits to all eight tanibons (about eight visits/tambon/year)
 
Their duties will be:
 

http:Introduc:.ng
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tc design and test ptomising cropping patterns
 
and new fa:m.ng p~actizes in the form of research
 
field experiments conducted at the early stage
 
of the project,
 

-L the results obtained from the field experiments,
 
to design more appropriate cropping patterns or
 
practices that can easily be adopted by the small
 
farmers; then promote them through demonstration
 
and extension =~ials at -he later stages of the
 
project.
 

- To support tambcn training programs as instructors. 

Works of technical specialists will be aided by technical
 
assistants and TEA thzoLghout the project,
 

Technical Assistants
 

Four technical assistants with bachelor's degrees in
 
plant or soil science will be needed to aid development of
 
improved cropping systems in the eight selected tambons.
 
One technical assistant will be assigned tz take care of
 
2 tambons in the same province, in tne first year, they will
 
be trained in cropping systems, rice production, and seed
 
production and technoiogy- Aizh;ngh they are based at NEROA
 
they will be expected to make about i0 trips/year, each with
 
2 weeks duration, in year 2 - 7. They are expected to perform

the following functions:
 

- to survey the existing c:opping patterns and 
methods of farming practiced in each tambon 
(in year 1). 

- to conduct research field experiments according 
to instructions given by technical resource people, 
then record and report tne progress to the latter. 

- together with TEA and field manager, select 
specialist farmer 'SF -

- to help TEA and SF supervise fleld demonstrations 
and promote extension trialsz, 

- to obtain feed-back information on the problems 
of recommended cropping patterns and practices 
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arisen frcm demonstration and extension trials
 
and report tc thne techni:al backstops and experts.
 

- help in organizing tamnin training programs, 

Tamban Extension Agents TEA)
 

After having received intensive training in the first
 
year of the project, the TEA will piay many vital roles in
 
improving cropping systems both during and after the NERAD
 
projects.
 

During the NERAD project, tne TEA is expected to work
 
closely with technical ass:stants in cropping systems as
 
follows:
 

- help techncal assistants in selecting sites and 
labour for research ±ieid experiments. 

- follow and record the progress of all research 
field experiments in absence of technical assistants. 

- together with technicai assistants and field manager,
select specialist farmers for cropping systems. 

- supervise all wo:ks :t specialist farmers, 

- deliver necessary production inputs and informations
 
for demonstration and'extension trials,
 

- supervise demsnstratcn and extension trials with 
specialist tazmezL and report the progress to higher 
authorities. 

- organize tamoon training of villagers on cropping 
systems, 

After the end of NERAD piorzz, tne TEA is expected

continuously to play a vital link netween amphoe extension agent

and specialist farmets iL delivering new aricuiltural technologies

and in dealing with pzobiem6 in :top production encountered by
 
the farmers in his own tamnon.
 

" 
Speo oa Farmer SF;
 

The majority c tne tILMeZS remain poor due to unchanged

farming practices. One =r tne main zeason they do not change is
 
that they have very :mrited Lpp:rtuvrty to consult with experts
 

15 L
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on their prevailing cropping prcblems or to be exposed to
 
new agricultural technclogy. Supplying I TEA for every

1,000 farm famiiies, a methcd adopted recently by DGAE,
 
has not yet solved the problams in transfarring new agricultural

technology to small farmers, Theretore, to solve such problems
 
at grass-roots level, it is proposed to furnish each village
 
or every 100 farm Zamilias w.tn a specialist farmer in cropping
 
systems.
 

A specialist fazrr=.c w-,!i be selected from among the
 
most promising contact tarmers alzeady selected by TEA, or from
 
among the iaboute:s who snow aeep interest during work on
 
research field experiments at the early stage (year 2) of the
 
project,
 

The individual farmer selected as a specialist farmer
 
will receive 3 one-week training courses in general cropping
 
systems and seed production and technoiogies, He will be
 
provided, free of charge, with a set of farm tools necessary
 
for working in intensive cropping systems. Wages will also be
 
available because the NERAD joD will sometimes be so demanding
 
that the specialist farmez wiJl have to reduce his regular
 
farming activities. A storage rcom will also be built at the
 
specialist farm's residence to keep seed, fertilizers, farm
 
tools and other field suppi.es froz extension trials.
 

During NERAD project, the individual specialist farmer
 
is expected to:
 

- aid the NEFAD oificers in spreading and demon
strating new technoicgies to neighbouring farmers 
at the village levei. 

- help ro recruit the exr.nsion farmers and organize 
the tambon training pr gram, 

- look after and also provide half of the labour 
needed for demonstration piots (if they are on 
his own farm), 

- store and distritute supplies of agricultural inputs 
to the farmers selectad tc run extension trials. 

- closely fol.iow the progress of extension trials 
and report to TEA and/:r :ecnnical assistants. 

- raise selected var:eties 
for seed production, 

or rice and field crops 

http:suppi.es
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After the end of tha NERAD projeot, the individual
 
specialist farmer is expected to 
serve as a close link between
 
the villagers and the TEA in transferring new agricultural

technologies and in reporting the problems confronted in crop

production. He is also expected to give, on his own initiative,
free advice on every aspect of cropping systems to neighbouring

farmers.
 

There will be a to:al o 116 specialist farmers selected
 

in the 8 tambons cf the NERAD ptcject,
 

Training
 

There are a number of rzaining programs arranged for
 
technical assistanzs, TEA; specialist farmers and villagers.
 

Technical assistanz&, TEA, and specialist farmers will
 
be intensively trained wion lectwres and field/laboratory
 
practices in cropping systems, zice production and seed 
production and technologies, Aitnough equally intensive, the
 
courses for specialist faimerz will be simpler, with fewer
 
technical terms than fNi tnz TEA: For training efficiency,

the class will be kept small, with abont 30 trainees/program.
 

One-week tzaining tonsles in czzpping systems and seed
 
production and technzlzgles Qill be neLd at NEROA with
 
instructors from NEROA, DOA and KKU. 
 Courses in rice production

will be held at one o± ice researcn stations at Ubonratchathani
 
or Pimai, l/
 

Topics in trainin pzograms ±z: cropping systems will
 
include the design of suitable czopping patterns to meet
 
prevailing agro-enviroanents and socio-economic conditions,
 
cultural practices suLitable for vazicus kind of crops, proper
 
use of improved varzevies and fertilizers, proper handling of
 
pesticides, crop diversniica:nin to avoid crop and marketing

failure, practices or soi_ ana watez ccnservations, etc.
 

For rice prcductson, empnasiz will be on use of improved

rice varieties acccrding tc appropriate landscape and other
 
agro-environments, cultcal tecnniques for rice establishment
 
under difficult envizonments, etc, Fox seed production and
 

l/ These two rice reneatcn tations already have trained
 
a number of the Nortneast taimes in rice production,

Training facii:ies and a~commnodavions are availanle,
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technology, training wil be focussed on production, processing,
 

storage and identification of seed belonging to desirable
 
varieties of rice, field crops and vegetables.
 

In contrast to the training program for TEA and SF, tambon
 
training program will be much shorter, simpler, and less
 
intensive, containing materials which are currently of special

interest to the farmers in that particular tambon, Each tambon
 
training program will include about 70 villagers. The course
 
content will be quite similar to the above but special emphasis

will be on the proper use of pesticides. Currently, there are
 
two extremes in the use of pesticides: either not applying any,
 
or over-using them (commercial vegetable or high-value crops).

The farmers will be taught to use pesticide only when necessary,

and to start off from the cheaper and less dangerous grade

rather than taking on the more expensive and dangerous ones
 
at the first jump, Lectures and demonstrations will also
 
include applications of correct kind of pesticides with correct
 
timing and dosage pest infestations above economic threshold
 
level. Before making a decision to apply any pesticides,
 
farmers will be encouraged to use resistant crop varieties
 
or species or employ appropriate cultural practices to avoid
 
the concerned pests,
 

Research Field Exprirments
 

It is quite inappropriate to transfer directly whole
 
new agricultural technologies developed in one agro-environmental
 
and socio-economic conditions to another without further
 
testing or modifications for local suitability, Therefore,

field tests will be developed on the farmers' fields in all
 
eight selected tamnons prior to full-scale extension. Examples

of research experiments will include testing for suitakble crop

combinations, varieties, spacing, fertilizer and pesticide
 
trials, utilization of newly introduced farm tools using draft
 
animals or human power, monitoring of seasonal changes in soil
 
moisture on different landscapes, etc. All tests will be
 
replicated - using various experimental designs. Research
 
field experiments will be conducted from year 2 - 6 of the
 
project,
 

Design of the experzments will be carried out by

technical specialists based at NEROA, Actual experiments will
 
be conducted and looked after by technical assistants and TEA.
 
Graduate assistants will be needed in years 3 - 5 for the
 
rather complicated field experiments - these will be part

of their master's degree theses,
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Land will be rented at low rate, with the owner being
 
employed as labour to prepare and look after the fields.
 
Supporting labour will be needed from time to time at the
 
peak of activities.
 

Demonstration Trials
 

Research field experiments are normally done on a small
 
scale with the area per replicate often less than 1/4 rai.
 
Lay-out of the experiments is rather complicated and in most
 
cases cannot be readily used as a demonstration to motivate
 
the farmers to adopt new technologies,
 

Therefore, It is quite necessary to establish on-farm
 
demonstration plots managed by the farmers using tools and
 
techniques which are usable by the average small farmers.
 
Each demonstration plot will be large, about one rai, and
 
will be planted to only one cropping pattern with a package

of simple technologies, or will involve simple comparisons of
 
a few promising treatments. For clear comparison, demon
stration plots will be established side-by-side to the fields
 
planted traditionally.
 

Preferably, land used for demonstration plots should
 
be owned by specialist farmers (SF), They are expected to
 
operate the trials so that they can clearly understand every
 
step of activities; this will help them to gain more
 
confidence in transferring the technologies to neighbouring

farmers. However, the project still plans to support labour
 
to half of the field activities as SF may be overloaded
 
with other commitments,
 

Extension Trials
 

One of the main reasons why the small farmers fail to
 
adopt new agricultural technologies is because they are
 
rather expensive and, in the farmers' opinion, may involve
 
such great risk that the farmers dare not make the investment.
 
The project aims to remove this kind of constraint and gain
 
the farmers' confidence in trying out recommended cropping
 
patterns or farm practices by providing funding for all cash
 
production inputs to the interested farmers. Farm tools
 
will also be lent out during the trial periods.
 

Each extension farmer will operate 1 - 2 rai under
 
new cropping practices. They will be supported with free
 
production inputs for only one czop. After becoming interested,
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they will be encouraged to obtain BAAC loans if needed for
 
the following year's operation. Under this scheme, new farmers
 
will be provided with funds to try out new technologies each
 
year. Some of these trials can be used for demonstration
 
purposes.
 

The individual extension farmer is expected to report
 
the progress of trials and crop yields to SF in his own
 
village.
 

Seed Production
 

due to high demand and/or limited resources, DOAE may
 
not be able to afford continuously to produce high-quality

seed of the needed varieties for the NERAD project. But
 
even if they can, the price of seed is likely to be rather
 
expensive, due mainly to high operational costs such as
 
transportation, seed processing, storage, etc. Seed of most
 
varieties required are also not available at the local market
 
or if they are, the price will be very high and the quality;
 
e.g., probability of germination, is quite doubtful.
 

Therefore, it is proposed that the local specialist
 
farmers be trained in seed production and technology so that
 
they will be the main seed producers within the villages.
 

The project will, nowevez, support seed production
 
in only year three, as the seed could subsequently be readily
 
obtained from the farmers who have irown the varieties in
 
the previous year.
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Table 1 - Estimated Area I/(rai) of Arable Land Located on DifferentTypes of Landscapes in the Eight Selected Tambons 

Tabon 
T___nLandscape 

Flood Low Middle High 
Total 
Arable 

Plain Terrace Terrace Terrace Land 

Take: - 8,100 -8,100 

Tae - 5,100 - 5,100 
Na Thom 6,500 6,700 4,700 4,000 21,900 

Na Ngua - 18,500 10,100 1,900 30,500 
Lahan 7,400 !,500 10,100 10,400 37,400 

Kwang Chon - 33,000 21,000 8,200 62,200 

Nong Kaew - 25,200 2,800 200 28,20C 

Na Muang 1,800 12,700 5,100 600 20,200 

Total 15,700 118,800 53,800 25,300 213,600 

1/ Estimated from Tambon baseline survey.
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Table 2 - Estimated Areal(rai) Planted to Major Crops in 
Eight Selected Tambons 

Vegetables
+ 

Tambon Rice Cassava Kenaf High Value Crop Total 
+ 

Other Field Crops_ _ 

Taker- 8,100 800 8,900 

Tae 5,100 - . 400 5,500 

Na Thom 18,00 2,400 1,700 900 23,000_ 

Na Ngu" 28,600 1,600 300 1,000 31,500 

Lahan 27,000 8,100 2,400 8,700 46,200 

Kwang Chon 54,000 700 7,500 7,000 69,200 

Nong Kaew 28,0C0 - 200 5,000 33,200 

Na Muang 20,000 600 - 1,000 21,600 

Total 188,800 13,400 12,100 24,800 239,100 

1/ The Design Team found no published statistics on agricultural land use
at the tambon level. The abcve estimates for rice were based on
extrapolation of average household rice planting reported by farmers
in the household survey. Reported data were reduced by 25% which was
suggested as 
the normal degree of overestimation by farmers." Area in
other crops was estimated primarily from observation, from calculations
 
of survey data.
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Table 3 - Area (rai) Expected to Be Planted with Modified Cropping 
Systems by Y¥ar 20 

Patterns 
Taket Tae 

Na 
Thom 

Tambon
Na 

Nua Chon 
Nong 
Kaew 

-KwangNa 
Muan 

Total 
-

1. Deep water rice - - 2,600 - 3,000 - - 700 6,300 
2. Short duration - - 700 - 700 - - 200 1,600 

crop before 
flooding 

3. Improved prodn. 
of vegetable/ 

700 300 1,500 1,500 700 2,800 2,800 600 10,900 

high value crop 

4. Less-care legume 

after -rice 

800 500 1,300 1,900 1,700 3,300 2,500 1,500 li,s0, 

5. -High yielding 
rice varieties 

4,0C0 2,5C .,400 9,300 4,700 16,400 12,600 6,300 t,9..0j 

6. Field crop 

after rice 
1,600 1,0u0 2,600 2,700 3,400 6,500 5,000 2,900 26,7u0 

7. Short duration 
field crop 

- - 900 2,000 2,000 4,200 600 1,000 10,700 

before trans
planting rice 

8. Direct seeded 

rice 
- - 1,900 4,100 4,000 8,400 1,100 2,100 21,600 

9. Drought tolerant 

rice 
- - 1,400 3,000 3,000 6,300 900 1,500 16,100 

10. Double cropping 

of field crops 
- - 1,300 1,800 3,100 4,400 500 900 12,000 

11. Monocropping of 
field crop 

- - 1,300 1,800 3,100 4,400 500 900 12,000 

(peanuts)
12. Intercropping of - - 700 500 2,400 200 - 200 4,000 

cassava & legume 
13. Improved cassava - - 1,000 600 3,200 300 - 200 5,300 

Improved kenaf/ - - 1,200 200 1,700 5,300 - - 8,400 
jute 

Total 
 7,100 4,300121,800 30,400 36,700 62,500 26,500119,000 208,300
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Table 4 - Project Inputs in Terms of Total Area Used in Experiments
Trials and Area Expected 

and 
to Be Planted with Modified Cropping

Systems
 

Patterns 
Project Inputs (rai) 

..... 

ea (rai) expected
adopt modified 

roppin sstm 
Research Demon- Exten
field 
experi-

stration 
trials 

sion 
trials 

By 
Year 7 

By 
Year 20 

ments 
1. Deep water rice 57 123 450 1,200 6,300 
2. Short duration crop before 

flooding 
33 75 153 300 1,600 

3. Improved production of 
vegetable/high value 

64 128 260 1,600 10,900 

crops* 

4. Less-care legume after 
rice* 

112 256 672 1,800 13,5C0 

5. High yielding rice 
varieties 

168 320 520 12,000 59,200 

6. Field crop after rice' 96 192 388 4,800 26,700 
7; Short duration field crop 

before transplanted rice* 

72 192 356 2,000 10,700 

8. Direct seeded rice 108 192 544 4,000 21,600 
9. Drought tolerant rice 1Q8 192 544 3,600 16,100 
10. Double cropping of field 

crops* 
72 96 186 2,400 12,000 

11. Monocropping of field 

crop (e.g., peanut) 

so 160 340 2,400 12,000 

12. Intercropping of cassava 

with legume 
68 128 260 800 4,000 

13. Improved cassava 80 160 360 1,000 5,300 
Improved kenaf 80 160 360 1,400 8,4CC 

Total 1,198 2,374 5,393 39,300 208,300 

* Area involved in double cropping. 
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Table 5 - Cumulative Distribution of Project Inputs and Area Expected 
to Be Planted with Modified Cropping Systems 

Components 
1 2 3 

Year 

4 5 6 7 

Research field 

experiments (rai) 

Demonstration trials 
(rai) 

-

-

332 

-

614 

296 

833 

888 

1,041 

1,480 

1,198 

1,927 

1,198 

2,374 

Extension trials (rai) - - - 546 1,474 3,031 5,393 

Specialist farmers (No.) - 58 116 116 116 116 L16 

Vi1lagers trained (No.) - - - 560 1,680 3,360 6,160 

Area expected to be 
planted with modified 
C.S. 

- - - 9,800 19,700 29,500 39,300 
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Table 6 - Implementation Schedule for Modifications of Cropping Systems 

... . Project_ _ Components_ _ _ _ _ _ 1 -3 Year_ _ 2 ear4 5 6 7 

1. Technical support personnel
 

- Recruitment x 
- Functioning
 

Tambon visits 
 x x x xx x x 
EAperiments and trials x x x x x 
Training programs 
 X x x X X xx 

2. 	 Technical assistants
 

- Recruitment 
 x
 
- raining x
 
- Field excursion 
 x X X 
- Functioning 

Tambon visits 	 x x x xx x x 
Experiments and trials 
 x x xx x x 
Tambon training programs x x x x 

3. 	 ,TEA 

- Recruitment 
 X 
- Training
 
- Field excursion 
 x x x x 
- Functioning
 

Experiments and trials 
 x x x x x x 
Tambon training program x x x x 

4. 	 Specialist farmers 
- Recruitment x x 
- Training 
 x x 
- Field excursion 


x X X X 
- Functioning
 

Demonstration & extension trials 
 x x X
x x 
Tambon training program 
 x x x 
Extension service x x Xx x 
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Project Components 
_ _ __ _ _ _ _ _ _ _ 1 2 

-Year 

3 4 5 6 7 

5. Graduate assistants 
experiments 

in field x x x 

6. Training programs 

- Technical assistants and TEA 
- Specialist farmers 

- Villagers (Tambon training) 

x 

x x 

x x x x 

7. Experiments and trials 
- Research field experiments 

- Demonstration trials 

- Extension trials 

x x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

X 
x 

x 

8. Seed production x 



CROPPING PATTERNS aauF TYPES OF 

SAugMar Apr LANDSCAPES1. Deep water rice RICE .. FP 

2. Short duration crcR
 
before flooding 


"FIELDCROP 
 F.....LOOD
3. Improved vegetables and 	 FP
 
high value crop RICE . - G .. , 	 LT 

FP, 	LT
rice4. Less-care leume after 	 RI C .-L C LEUE.,! F , L , M 

5. High yielding ricevarieties I_E LT 
6. Field crol. after rice 
 . -- .. I--D LT 
7. Short duration crop 7- IL RPL
 

before transplanted rice RICE
EDCO ..-- RICE MT 

8. Direct seeded rice 
 R 
 MT
 

9. Drought tolerant rice 

10. Double cropping of 
MT 

field crops IELD CRO JELDCR MT, HT 
11. 	Monocropping of field
crops (e.g., peanut) =. FIELD CROP MT, 	 HT 

12. 	Intercropping of cassava
 
with legume 


HTCASSAVA13. 	Improved cassava 
CASSAVA HT 

Improved kenaf 
HTKENAF 

* FF = Flood plain, LT Low 	terrace,
CALEbNDAR OF MODIFIED CROPPING SYSC7.l MT = Middle terrace, HT = High terrace 



HIGH TERRACE 

MIDDLE TERRACE 

" -,-~rl ILOW TERRACE FLOOD PLAIN 

SWAMP/ RIVER 

Foot note:T paddy fields OD E NT E T A 

TYPE OF LANDSCAPES IN THE SELECTED TAMBONS 
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D - OTHER FARMING SYSTEMS MODIFICATIONS 

Farming system research per se is not yet a part of
 
Thailand's technical programs. The-proposed reorganization of
 
DOA will have a farming systems research institute as one of
 
six multi-disciplinary research institutes. 
 For the present
 
one can utilize the information and expertise of individual
 
departments and departmental divisions for analysis of technical
 
feasibility. However, many of the components have not been
 
thoroughly tested under conditions suitable for our purposes.

Volumes of data and reports are available but within the time
 
frame allocated for project design only a limited number of
 
these could be carefully studied.
 

The Northeast Thailand farmer is operating at a high

degree of efficiency considering the constraints of low
 
fertility of soil, erratic rainfall with periods of floods and/
 
or drought, primitive farm equipment and animal power, erratic
 
prices for produce, distance from markets, little government

assistance, etc. These same constraints apply to all who try

to 
increase the farmers' income. The rate of return may not
 
be as high as that for more favorable environments but
 
favorable returns should be possible. Components of the farming

systems will be discussed separately with some references to
 
total farming system.
 

Animal and Poultry Health
 

The need for animal health is well known and documented
 
worldwide. Vaccination can help to control many animal
 
di*eases. Animal disease(including parasites) is still a major

problem in Northeast Thailand according to the NERAD site
 
survey report and conversations with livestock officers and
 
village farmers. The expressed need was for availability of
 
vaccine at the village level and more knowledge of disease
 
symptoms and control measures. This project will provide

assistance by placing a refrigerator and vaccine boxes in
 
each tambon. Farmers will be trained in vaccination techniques

through the household poultry improvement program. Apparently

it is unlawful for farmers to vaccinate large animals and
 
possibly this law needs to be changed. Some farmers said
 
it was easier and less expensive to obtain a medical doctor
 
to care for humans than a veterinarian to vaccinate their large

animals. In the meantime the project will train farmers to
 
recognize the typical symptoms of common diseases,to be able
 
to assist livestock officials in the vacinnaziz- process, and
 
to have some knowledge of medications.
 



ANNEX V D-2
 

Two activities are scheduled. For each activity all
 
villages will be offered the opportunity to participate.
 
Those choosing to participate and developing an acceptable
 
plan 	of operation will be given a small grant of supplies,
 
minor equipment and other necessary services for initial
 
operation of the program. The grant will be available for
 
i more than three years and is intended to (1) reduce the
 
perceived risk of the activity and (2' provide a mechanism
 
whereby the village will have an incentive to organize the
 
activity as an on-going operation, Qualification for a grant

under either of the proposed activities will require that
 
the village:
 

(1) 	Nominate a suitable individual for training
 
as a farmer specialist.
 

(2) 	Provide a mechanism whereby the services of
 
this individual will be available to work on
 
project activities.
 

(3) 	Develop a suitable mechanism for authority and
 
decision making on project activities and use
 
of the grant.
 

(4) 	Develop a workable plan for continuation of
 
project activities after the grant is
 
discontinued.
 

Grant applications must be approved by the Tambon
 
Council upon recommendation by the TEA,
 

Proposed Activity
 
Household Poultry Improvemen
 

Techniques are availanle for control of disease and
 
for improving supplemental feed supply for native pouflbty;-

Native poultry have a ready market and also provide a
 
significant source of protein for family consumption.
 
Selected villagers (usually one per village), will receive
 
training courses (one week each) in poultry healzh and in
 
poultry nutrition and upgrading of poultry flocks.
 

They will initially be furnished with supplies of
 
vaccines, medicines, etc. They will vaccinate village
 
poultry and will be able to advise villagerE on sources of
 
supplemental feeding materials, Improved ma-e bi:ds will be
 
furnished to families who show promise of serious intent to
 
improve their poultry enterprise and agree to buJid suitable
 
chicken coop. it is calculated that vaccn on, ippropriate
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medication and a small amount of supplemental feeding (about

1/2 	kg/bird of commercial feed plus I kg. of paddy per bird)
 
can 	result in increased production of 48 birds plus 114 eggs
 
per 	family per year, 1/
 

Proposed Activity
 
Large Animal Project
 

Techniques are available for control of disease and
 
parasites but have not been put fully into practice due to
 
lack of adequate Department of Livestock Development personnel

and 	funds for tambon level programs, The knowledge is present

to provide for adequate diets for present or even expanded

herds, but economic and social considerations do not give
 
a clear indication of how this knowledge can be put in
 
practice, However, the Northeast Livestock Development project

has 	shown that the feed situation can be improved by sowing

Stylosanthas Hamata in public and other unused lands. 
The
 
project will provide for better access to disease control
 
services by providing training for the tambon agent and for
 
farmer specialists who will assist veterinary officers in
 
vaccination, dispensing drugs for parasite control, etc.
 
They will also be trained in the use of Hamata seed and in
 
other improvements which can easily be made in the feed supply.

Vaccines, drugs and hamata seed will be supplied initially. The.
 
farmer specialists will assist in vaccination and drug and
 
seed use. Benefits are expected to include the equivalent of
 
an increase in output of 100 3-year-old animals per year in
 
year 3 increasing to 500 animals per year in year 7.
 

Fish Production
 

Fish production in newly constructed reservoirs and
 
improved fish production in existing reservoirs could provide

needed food and additional cash income, but production

methods presently used by villagers do not approach the
 
production levels whicn can be obtained using modern methods
 
of fish culture. 2/ Present low production is a result of
 
reliance on natural stocking in most cases and essentially
 
no management other than controlled fisning in some reservoirs.
 

1/ 	Personal Communication NEROA Staff

2/ 	Project Paper: Village Fish Pond Development Project,

USAID, Bangkok/Thailand
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Proposed Activity
 
Fish Production Improvement
 

In locations where there is a desire to develop improved

fish production in either constructed facilities or in existing

suitable facilities, a villager will be trained in improved

fish production and initial stocks of fry and associated
 
supplies will be furnished. Activities proposed include small

fry stocking and fertilization in reservoirs in which predators

can be controlled, production of large fry by the trained
 
specialist farmers, stocking of uncontrolled reservoirs with
 
large fry and cage production where there are 
suitable locations.
 
The total area of constructed reservoirs is 107 ha. and it is
 
estimated that 50% of this area will be suitable for improved

fish production. in addition it is estimated that 130 ha. of
 
existing reservoirs can be used for improved fish production.

According to the Village Fish Pond Development Project Paper,

production of from 1,000 to 3,000 kgiha, depending on the

intensity of management, can be expected from improved fish
 
ponds. We estimate a production of only 1,200 kg/ha in this
 
project in new reservoirs because most will be multipurpose

and management for fish produc:ion will consequently be less
 
than optimum. Increased production in existing water is
 
estimated at 300 kg/ha.
 

Sericulture
 

Sli production is limited by lack of appxopriate

facilities, use of unimproved mulberry, poor mulberry production

practices, use of unimproved silkworm strains, and sub-optimal

silkworm rearing practices.
 

In areas where villagers have a desire to increase
 
silk production and where land for mulberry production is
 
available, production can be increased by providing training

other technical assistance and demonstration supplies and
 
equipment,
 

A more efficient mulberry variety is available and
 
it has been estimated that the use of high leaf yielding stock
 
budded on root rot resistant root stock along with good

cultural practices could double silk yield per unit of land.

Improved silkworm strains can increase silk yield without
 
increasing the size of the rearing operation.
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Propcsed Activity
 
Sericulture
 

Seventy four v1ilagers will be trained in mulberry and
 
silkproduction, These individuals will be furnished with
 
demonstration mateaials for improved silk production,

Increased technical assistance provided to them and to other
 
interested villagers, Improved mulberry will be made available
 
through the nuzsery enterprise activity, It is estimated that
 
one farn familv with one rai of mulberry can increase its
 
silk yield by 10 kg, per year.
 

Propagation Stocks
 

Plans for p.cpagation of seed and plant stocks of
 
improved varieties have not been successful in rapidly

providing these at the farm level, A new plan has been
 
developed for crop seed but a national plan for distribution
 
of propagation stocks of fruits, vegetables and forest trees
 
has not been developed, A means of providing a supply of
 
propagating material at the village level is needed, An
 
approach which has been successful in many parts of the world
 
is to do it through private enterprise, i~e , the farmers
 
themselves. Farmers will be trained to p-o.ce propagating

material at the village level and distribute it to their
 
neighbors for exchange cr as cash sales. This should provide
 
a core group to further develop private propagation enterprises

in cooperation with governmental enterprises, Plans for
 
promotion of crop seed availability are discussed under
 
cropping systems improvement. There are, however, a number
 
of improved fr.it and tree (including mulberry) crops for
 
which there is no adequate system for distribution at the
 
village level,
 

Proposed Activity
F.u.t and Tree Crop Nursery En.erp. ise 

Private nursery stock producers wil be trained and
 
provided with an initial stork of seed, etz. for production

of tree and fruit planting stock. Twenty such individuals
 
will be trained in producing seedlings and grafted or 
budded planting stcKs. Initial emphas:s will be on plants
which are easy to produce. As -ne farmers develop skills, 
emphasis will shitt to planting materials wnicn are more 
difficui z3 pzodce. During the initial years,the project
will purchase sCme or the materials piod-ced for use -n
 
demonstrations.
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TABLE - Implementation S:hedule of Other Farming Systems Mcdifications
 

1 2 

Y 

3 

E A 

4 

R 

5 6 7 

Housahold Pcultry Improvement 

Farmer specialist tzained, No, 

Village programs initiated, No, 

Educational materiais prepared 

Village meetings. No, 

x 

25 

20 

20 

x 

75 

40 

40 

K 

50 

20 

20 

x 

50 

21 

21 

20 20 20 

Large Animal Pro~ect 

Farmer specialist trained, No, 

Village supplied 

Village assistant employed 

50 

50 

50 

50 

5C 

50 

50 

51 

51 

51 

51 

51 

51 

51 

Fish Production 

Technicians employed, No. 

Farmer specialist trained, Nc, 

Equipment ordered 

Fry and supplies distributed 

05 

x 

3 

20 

x 

3 

30 

x 

2 

30 

x 

3 

x 

3 

x 

3 

x 

Sericulture 

Farmer specialist trained, No, 

Rearing chambers constructed, # 

Technician, No, 

Mulberry distributed 

Village meetings, No. 

1 

20 

37 

37 

1 

x 

20 

37 

37 

1 

x 

20 

1 

20 

1 

20 

1 

20 

Fruit and Tree Nursery 

Growers trained 

Supplies furnished 

20 

x 

20 

x 

20 

x 

20 20 20 
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E - SOIL AND LAND MODIFICATIONS
 

Background
 

The survey and classification of soils for the Northeast
 
region is the detailed reconnaissance type made at the pro
vincial level. Soils are classified as to series, association,
 
and complex, Each series defined is classified into the soil
 
family and other higher categories of the U.S. Soil Taxonomy

classification system. The relationships along with land
 
capability classes are given the following table.
 

Soil of the eight tambons in Chaiyaphum, Roi Et, Si Sa
 
Ket and Nakhon Phanc- have been studied and differentiated
 
into b._-ad groups based on soil landscape relations as follows:
 

Soils Occurrit-on Flood Plains consists of very deep,

well drained and poorly drained soils developed from recent
 
alluvium, Soils occurring on natural river levees are well
 
drained, medium-textured soils, They are usually used for
 
garden crops. Soils in river basins are poorly drained, fine
 
textured and are used for rice cultivation or cannot be used
 
because they are submerged in the rainy season, The soils
 
developed on this type of land form fall in the great groups

Ustifluvent and Tropaquepts, These soils are found in Tambon,
 
Lahan, Tambon Na Thom and Tambon Na Muang.
 

Soils Occurring on Low Terraces are vaziable in such
 
characteristics as soil depth, soil texture and salinity,
 
These soils are somewhat poorly drained and are extensively

used for rice production in this region. They are classified
 
in the great groups Paleaquults, Halaquepts and Dystropepts.

These soils are occurred in all eight rambons. In addition,
 
Halaquepts occur in Tambon Lahan, Chaiyaphum province,
 

Soils Occupying Middle-High Terraces are varied in
 
diagnostic characteristics for classificatlon. These
 
characteristics included color, soil depth, content of coarse
 
fraction in the profile, and texture. However, all are well
 
drained and are usually used for upland crop production

(kenaf, cassava, mungbeans and string beans) or are forest
 
area. Soils on this land form are classified in the great
 
groups Paleustults, Plinthustults, Dystropepts and Quatizip
samments. These types of soils are ma:nly found in Tambon
 
Lahan, Tambon Kwang Chon, Tambon Na Muang, Tambon Na Thcm and
 
Tambon Na Ngua,
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Soils Occurring on Erosion Surfaces occur in Na Thom,
 
Lahan, and Na Muang. They are variable in diagnostic properties,
 
e.g. texture, color, soil reaction, soil depth and amount of
 
coarse material in the profile, These differences in pro
perties occur because of differences in the parent materials.
 
However, all of these soils are well drained and are mainly
 
used for upland crop cultivation (kenaf, cassava) or they
 
are covered by natural forest. These soils are classified at
 
the great group level as Paleustults and Plinthustults.
 

Soil survey results indicate that predominant soils in
 
the eight tambons are sandy and have developed from sedimentary
 
rock deficient in both macro and micro essential elements.
 
DOA has some information on recommendations for proper ferti
lization of certain crops as a result of research. Emphasis,
 
however, has been on the utilization of chemical fertilizer,
 
compost, and compost with chemical fertilizer in seasonal
 
mono-cropping only. Consideration will also be given long
term soil improvement and to the overall cropping pattern.
 
Because most soils are coarse-textured, highly erodable, and
 
of low organic matter content, soil nutrients are rapidly
 
depleted through erosion, This problem can be addressed
 
through a program of soil conservation and improvement of
 
physical properties through the addition of organic matter,
 
an area which has thus far had little research. Soil pro
perties can be improved through the application of compost,
 
animal manure or green manure in small scale such as vegetable
 
for second crops, (watermelon, tobacco, etc.), but the large
 
areas of rice fields and upland crop fields are still a major
 
challenge for research on the improvement of soil physical
 
and chemical properties, Green manuring has been suggested
 
as a solution for this problem, but farmers have been reluc
tant to adopt such practices since they do not have proper
 
equipment and they do not realize any cash income or short
 
term advantage. Azolla in rice and minimum tillage in
 
cassava have been tried, but this work is still in the
 
research phase, and many problems need to be resolved before
 
the technology can be transferred to the farmers. Other
 
means of soil improvement, such as crop rotation and legume
 
crop sequencing before or after rice to reduce nitrogen
 
fertilization requirements have also tried, especially in
 
Nong Kaew, Na Muang, Taket, Tae and Na Ngua. Cropping system
 
research for each tambon of different soil types is still
 
needed, due to the dependency of crop sequencing on soil
 
moisture and water-holding capacity: Recycling of crops
 
wastes (kenaf residue, cassava residue, rice stzaw, rice hull,
 
residual of legume) to both upland crop and paddy field is
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another means of soil and crop production improvement. But
 
as some farmers point out, rice stubble cannot be well mixed
 
into the soil using existing equipment and buffalo power,

If a short variety of rice is utilized, the amount of rice
 
stubble available for recycling is reduced. In order to
 
address these problems, an integrated research effort will
 
include crops, soils, livestock, forestry, fisheries and
 
mechanization.
 

There are related problems due to improper land
 
utilization in Na Ngua and Na Thom, Nakhon Phanom province,

It is well known that rice farming should be on the lowiland,
 
but the farmers are planting rice on high land. This results
 
in low average yield due to an almost certain drought before
 
harvesting time, Rice land with the most severe problems is
 
usually situated on high terraces with soil of low wat-er
 
holding capacity. Another related problem results from the
 
cultivation of crops on public land and in the reserved
 
forest areas such as in Lahan, Chaiyaphum, Na Thom and Na
 
Ngua, Nakhon Phanom and Na Muang, Roi Et province, In these
 
areas most of soil types are shallow with laterite gravel

subsoils, physiography is rolling to undulating and severe
 
erosion occurs, Since these areas are not suitable for
 
growing crops, reforestation or use as a livestock pasture

is recommended, Soil in the flood plain along the Song Kram
 
River cannot be used in rainy season, but it is a very rich
 
soil. The land can be expected to produce well by cropping

after the water has drained away,
 

Terracing
 

There will be control measures for the prevention of
 
erosion of both easily affected sandy soil and soils on
 
slopes in Lahan, Na Muang, Na Thom and Na Ngua. A policy

will be formulated and a strong program will be implemented

primarily in protected the watershed areas. Existing

organizations involved in such efforts include RFD and DLD,

but their programs are deficient in manpower, equipment and
 
research results. A program of strong and effective control
 
of deforestation in protected watersheds in Lahan, Na Thom
 
and Na Muang is needed, Although forest reserves are not
 
considered a direct concern of this proiect, project personnel

will work closely with the Royal Forestry Department to
 
encourage and, is possible, assist in obtainirg support for
 
this work, Support will be provided tc expand on farm
 
activities and to construct terraces of 50 km. in Lahan, 55
 
km. in Na Thom, '0 km. in Na Ngua and 30 km. in Na Muang.

Terrace design wall be based on previous DLD experaence. 1/

Average distance between terraces :Ls estirnated at 40 meters,
 
but will be dependent on slope

forage crzps cr ::ee
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Land Shaping (Paddy Contcuring)
 

The paddies in the Northeast are usually very small and
 
are not placed according to the contour of the land,

Consequently bunds are high and occupy an unusually large

percent of the land. 
 Water rontrol is much more difficult
 
since the paddies are not on the contour and are consequently

not level. This can be corrected by engineering skills
 
presently available, by placing the bunds on the contour and
 
enlarging the paddies, By reducing the bunds, 6 to 10% more
 
land would be available for cropping and water use efficiency

would increase, The enlaigement of the paddies also makes
 
it possible to use small machines in rice farming.
 

DLD has conducted 4 demonstrations of this method in
 
Northeast Thailand. The areas range from 100 to 2,000 ral,

In each demonstration, the latest technology (proper fertili
zation, adopted varietiesi was also incorporated. In the
 
demonstration near Ubon the yields were raised from 200 to
 
400 kg/rai, Farmer acceptance seems to be good, since more
 
are willing to adopt the program- The program involves an
 
agreement and understanding of all farmers in the demonstra
tion areas as to the scope of the project, The soils and
 
slopes must be sufficient slope and depth to allow the
 
necessary soil manipulation, This can be determined from
 
the detailed soil survey, The soil must be surveyed before,
 
during and after earth work.
 

It is recommended that demonstrations be placed in 6
 
tambons, Priority should be on tambons in Rol Et and Si Sa
 
Ket, These tambons may be close to the adopt-on of small
 
machinery. All demonstration faimers shculd agree to
 
incorporate the latest technology,
 

Demonstrations will be carried out on 1100 rai in 6
 
tambons. If the demonstrations are successfui and additional
 
farmers request the service , then addition.l -ands will..,e

shaped on a cos sharing basis. Cost sharing should be
 
based on the results of the demonstration areas. The tarmers
 
share should be about 75%. The amount of area shaped would
 
be limited by the amount of equipment DLD has available for
 
this purpose. To expedite the process, contractors should
 
be considered as alternative, If thls approach is successful
 
in causing farmers to adopt the entire technology package,

yields should increase rapidly and areas tc be reshaped should
 
be tentatively considered to he 25% of the paddy area 
(157,000

rai) in the 8 tambcns,
 

yJQ
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Composting
 

The value of organic matter in soils is well known.
 
It increases the water holding capacity and fertility of soils.
 
One method of increasing soil organic matter is by adding

compost. 
Compost acts as a slow release fertilizer on these
 
sandy soils where nutrients leach rapidly, It has a high

water holding capacity, and when placed n the soil surface,
 
acts as a mulch to conserve moisture. At the present time
 
only a small portion of the farmers are using compost, It is

mainly used or high value crops such as vegetables and
 
tobacco, It is impcssible to make large amounts of compost

due to the labor requirement, water requirement, and lack of

acceptable plant material for composting However, kenaf
 
residue and rice hulls are presently wasted or burned and
 
could be used. Legumes such as peanuts are increasing in
 
popularity and offer a good potential for composting. After
 
peanut harvest the residue (0.5 tcn/yr./rai) is either burned,

thrown away, or spread back onto the soil, 
 It could be used
 
for compost, In order to encourage composting, it is recom
mended that each year 50 families in each tambon be encouraged

thror7h partial payment of costs to make 2 tons of compost

and spread on the 2 rai of soil (1 ton/rail. This would
 
demonstrate the value of composting, Different families

would be chosen each year to continually expand the influence.
 
This method of introducing compost making is being carried
 
out by DLD in certain areas and has shown reasonable promise,

The goal is to get as many farmers as possible making compost

for 2 rai each year, Every 6 to 7 years compost would have
 
been spread on all of an average-szized farm,
 

Soil and Land Modification Notes
 

1 Control Erosion (Terraces 205 km.) Total
 

Y E A P Length 
Tambon 1 e 3 4 5 6 7 Km, 

Lahan - 30 20 - - - - 50 
Kwang Chon 0 
Nong Kaew 0 
Na Muang - 30 - - - 30 
Na Thom - - 10 20 25 - - 55

Na Ngua - - 10 20 20 20 - 70 
Taket 0
 
Tae 0
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2: Lend Shaping
 

Y E A R Total 

Tambon 1 2 3 4 5 6 7 
Area 

.Raj) 

Lahan 
Kwang Chon 

- 100 
100 

-
100 

100 
100 

100 
100 

100 
100 

100 
100 

500 
600 

Nong Keew - 100 100 100 100 100 100 600 
Na Muang - 100 100 100 100 100 100 600 
Na Thom 0 
Na Ngua 
Taket 
Tae 

0 
- 100 

100 
100 
100 

100 
100 

100 
100 

100 
100 

100 
100 

600 
600 

Total 600 500 600 600 600 600 34500 

3. 	Compost
 

a. 	50 different families/tambon/year
 

b. Make 2 tons compost/year
 

c, 200/ton = P400/famiily subsidy
 

d. 	Each family would receive the subsidy for one
 
year only
 

e, 	Benefits:
 

~11 	 Compost placed on 20,000 rai/year a: the
 
end of seven year period.
 

(2) 	Increase yields on all crops by 18% 
cn
 
first year and estimate 10% over 7 year
 
period.
 

f, 	Source: Proceeding: FAO/Thailand National
 
Workshop on Research and Development
 
of Rainfed Crop Production, Bangkok,
 
1979.
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Engineering and Construction, Land Shaping and Terracing
 

Engineering and construction of land shaping and
 
terracing wil- be done by DLD staff using both equipment

purchased under this project and equipment presently held by

the department, This method is 
more desirable than contracting

because of the relatively high costs for design and engineering

and the necessity for working closely with the farmers during

design and construction, Estimated project costs using con
tracting for construction and engineering (US$30/rai for land
 
shaping--2% slope, US$0.75/meter for terracing, 15% for design

and 5% for construction supervision) are US$256,500. Estimated
 
costs using the method recommended in this project is US$274,800

which is slightly higher but which does not take into account
 
the residual value of the equipment, DLD has experience in
 
land shaping and terracing in a number of previous projects and
 
has demonstrated the technical capacity to carry out the wc 
"k:
 
Estimates of equipment, manpower and operating expenses are
 
based on DLD experience in previous projects,
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F - WATER RESOURCE MODIFICATIONS
 

Eighty percent of the area in Northeast Thailand lacks
 
access to large reservoirs and reliable rivers for irrigation.

Small water projects are required to furnish water for domestic
 
and agriculture use. These small projects may take the form
 
of small tanks, natural or dug ponds, weirs and topographical

alterations to neraby watersheds, 1/
 

A number of benefits accrue from water development

investments. The AIT study has identified five types of direct
 
benefits that accrue to the users 
of water: the value of wet
 
season supplementary irrigation for earlier starts on paddy

nurseries and drought periods; 
the value from dry season
 
vegetable growing; value cf household water (which includes a
 
safe drinking water component!; value of water to animals; and,

the value of fish catch from ponds and reservoirs. There are
 
also a number of non-quantifiable benefits associated with
 
certain types of water development: flood control, soil
 
erosion control, pollution control, and esthetac values for
 
scenic and wildlife preservations,
 

The AIT study says, "A comparison of alternative project

types on 
the basis of economic return and ease of implementa
tion indicates that pumping from reliable rivers is the most
 
attractive alternate: 
 Small ponds, when initiated by the
 
farmers and used for intensive vegetable cr fish production
 
are also attractive, but benefit only small numbers per project,

Shallow wells and diversicns weirs are economical but only
 
some areas have suitable sites."
 

Where sites are available, surface water storage cffers
 
more alternatives for use 
than other water resource forms.
 
Farmers in the 
8 tambons have shown their will4-ngness to use
 
the water for vegetable production, rice nurseries, and, 
near
 
larger reservoirs, for dry season rice, 
 The water is also used
 
for consumption, fish raising, livestock, and kenaf retting.

In many cases the 
use of these reservoirs can be multipurpose;

but, because of different local needs, the 
use will probably

be confined to one 
or two purposes, Water loss by evaporation
 

1/ 	Asian institute of Technclogy. Water f.r zhe Northeast: A 5%rateqy for
 
the Development of Sma2. Scale Water Res:trzeE.. September. 1978, P ingkok.
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and 	seepage is considered to average abouz one meter,!/ All
 
surface reservoirs should be at least 3 meters deep to ensure
 
efficient water storage,
 

All surface water storage sites and decisions should be
 
made based on joint input from the local tambcn representatives

(as they view their needs) and an engineering survey (to deter
mine whether they are technically feasible). In all cases,
 
cost-sharing should be used in the development of any water
 
resource. When structures are placed on public land the
 
beneficiaries should cost-share by stabilizing all unprotected

land caused by construction, weed,.ng of storage tanks, and
 
remcving sediment, On private land the structures should be
 
cost-shared at the rate of 10 to 20%, The cost-share could be
 
a combination o-; supplying fuel, oil or labor, but not money
 
as mentioned in the Site Survey Report. For shallow well
 
development the cost share portion for the farmer might be
 
labor and transportation cost of concrete reinforced rings to
 
the 	site.
 

Cropping of public land is illegal; however, in some
 
tambons the public land is very good soil and is presently

being cropped. Water resource development has been planned
 
on these areas. The Site Survey Report has suggested an
 
orderly method of assigning the land for cropping:
 

1. 	The Chief of the District, Tamion Leader, Village

Headman, and their committee select poor farmers
 
with proper motivation for planting of crops,
 

2. 	Divide public land in small plots and allot to
 
farmers at no less than 2 rai pex farmer,
 

3, 	In combination with above steps, charge a rent
 
for 	land use. This rent should be used for further
 
tambon development,
 

The detailed soil survey, which is recommended elsewhere
 
in this report, has been planned to identify the potential

reservoir sites as well as the suitability of the soils for
 
reservoir construction and water holding ability,
 

1/ Asian Institute of Technolcgy.. Wate: for the Ncrtheast: A Str3tegy fz:
 
the Development of Small Scale Water ResuroeE. Seember, 1978, Bangkok,
 

http:weed,.ng
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Natural Rese:vcars
 

Many of the reservoirs in the eight tanibons are natural
 
swamps which are too shallow to hold wa+er through the dry
 
season, 
Since these are natural drainage basins and in many

cases farmers are already using them as a resource, they

could simply be deepened to at least a 3 meter depth, This

would primarily be in tambons with somewhat level topography

where other surface storage facilit:es would be impractical.

This activity would be primarily in the tambons of Roi Et,

Si Sa Ket, and Kwang Chon. Here it is expected that the
 water would be used for irrigation of vegetables, tobacco,
 
and rice nurseries with fish being secondary, In Na Thom it

is expected that fish would be a primary use. 
Dry season
 
rice irrigation would increase with time. 
 In several tambons
 
farmers are using small, mobile mechanized pumps for irriga
tion and this would allow an expansion of this practice. In

Na Thom alone there are 3,000 rai of dry season rice raised
 
each year and it is estimated that there is an irrmedlate
 
potential for 6,000 rai.
 

The number for reservoir suitable for -ehabiiitaticn
 
was estimated using observations made during site visits and
 
a 20 meter interval topographic map. In order to establish
 
the actual number of potential sites, a detailed engineering
 
survey should be completed. 
Actual sites should be selected
 
using the engineer survey and local clientele input,
 

Submerged Dams
 

Lahan and Na Thom have large public areas that are
 
flooded each year during the rainy seascn 
 During the dry

season the water recedes and a small part of the area is
 
cropped in vegetables and dry season rice. The soils are
 
very productive and yields are high ('00-800 kg/rai foc dry
 
season rice). Development of water resources in these areas
 
would give a potential for increasing dry season cropping and

year-round fishing, 
 There are natural drains and collection
 
basins in the submerged area that if _mpounded would hold
 
water during the dry season and allow ;ncreased production,

Water could be used for vegetable and rice nurseries around
 
the small water bcdies as well as dry season race arcund the
 
larger ones, These structures are relatively cheap tc build

and would be under water approximately 6 months each year,

Some structures of this type have been installed 
.n both
 
tambons with mixed success. Lack ct pzcper er9gree: rg .sch
 
as adequate spillway design, etc, seems to be the nia .n cause
 
of failure, Farmers are presently makirg effective use of
 
this method by us.ng small hand-mad? earth 6ms in -:me lccatlons,
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Earth Embankment Reservoir ~44 
4~iIn 5. ofl'the tamrbcns there issuffiLcient slope and 

~J~j7~>iranae olecin basins to 'impound .ater by using earth 
Sdams, These rIeservoIirs would place~wae in4 areas where 

woldbi~xpctd obe vrsilatohsein-thenaul
 
"reservoirs, If necessary the drainage area Into these reser

4~' voirs can-be increased by the use of div.esicn terraces,
 

Pit Ponds (with Ca-chment Azeas)
 

.44...There are areas in the tamabons that cannot be served
by the aforementioned water resources, ,There' are the; nearly
levell areas, in 4 tainbons which have few natural swamps, A

,41pit pond is simply a pond where the earth,is remov~ed to allow 
storage of water:. in some of these areas farmers and villagers
are using pit ponds, These have had varying success, The 
more successful ones are. constructed with underlying material
having' a low seepage rate, are' deep enough to store 3 or more 

4P444 meters of water, and have a catchment area so as to be not..
 
totally dependent on rainfall for water input,'
 

The fsewaer romthese reservoirs is very similar
 
to the previous stated reserv'oirs, 'However, the amount of 
water storage and area ,of reservoir would be much smaller 
than the other 'reservoirs and would lend itself more for 

Sprivatei 
 and4 small group farm use,~ The cost per unit cf'water 
stored is higherJ with this type of recervoir thani the 
preceding ores 'mentioned.... 

.' 

There are a 'nium~ber of pit ponds presently ccnstr: cted
that are 'either, too shallow ur without catchment area;E, 

.......These could be 'corrected fairly inexpensively, by deepening
the 'pond and diverting additional drainage water into the. 
reservoirs'by constructing a diversion channel. 

.. In4 Tae and Taket, road construction is planned ~'-ARD. 
With prop'ei p'lanning and 'engiiiecring, excaiatioii,'sires for
laterite cauld be used aio pit. Tp-a&.zh-.uld be- p-,c~per'y,
spaced,, In the lateri~c. area',fo .4-4oQ,.aLI5bi'.s there~ is.nc:.,o te' 

.~source for 'dry .season irrigati.-n ' 
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Weirs
 

There is only one stream in the 8 tambons that would
 
lend itself to the use of weirs and it is in Kwang Chon, At
 
present there are about 5 weirs established on the upper part

of the stream. According to local informatlon the lower part

of the stream is undeveloped, It was estimated, using a
 
contour map and loca2 information, that sites for 10 more
 
weirs might exist, Based on the local information, an increase
 
of 200 kgo'rai of rice might be expected cn 300 to 400 rai.
 
It is also anticipated that the dry season vegetable produc
tion would so increase. But at the present time vegetable

production is !;mlted by poor roads lack )i knowledge dt:opportu
nitiesand techniques.
 

Electrical Pumping from the Ch.. River
 

In Tambon Na Muang near Ban Khwang, there are about
 
1,000 rai of land which is topographically suitable for flood
 
irrigation by canal, The main delivery canal has already

been dug by the villagers. With a small amount of technical
 
engineering help, the system could be implemented. "illagers

indicated that they wanted this done but did not halie the
 
necessary capital, They also said that they would be willing

to finance the pro3ect on a loan basis. Villages should agree
 
to improve the canal if necessary and pay for operation and
 
maintenance of canal and pumping station.
 

Shallow Wells
 

In some areas the water table remains quite close to the
 
surface of the soil, In these areas, second crops behind rice
 
are presently being grown on a large percent of the land.
 
Farmers dig shallow wells and dip water fron. these to supple
mentally irrigate the crops. In most cases these shal.ow
 
wells are only 3 to 4 meters deep due to the shallow water
 
table. Wells of this depth can be dug in 1 to 3 hours by 3
 
to 4 men. However, when the water table is deeper and the
 
soil are quite sandy .he sides of the shallow well will "cave
 
in". This reduces the depth to which these wells will be dug;

consequently, the amount of water available for irrigation

is reduced. it causes the farmer to construct a shallow well
 
each year. It also causes reduced productivity from the sites
 
which are abandoned due by the well collapsing as the top soil
 
is usually inverted, This could be prevented by inserting a
 
concrete lining into the well, This cordiicn exists in part

of Kwang Chon, Mong Kaew, and Na Muang, Cost sharing should
 
be mandatory to ensure :hat only farmers who need this
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assistance receive it. 
 In the other 4 tambons the use of

shallow wells for supplementary irrigation is not widely used
 
and is greatly limited to smallez areas with a shallow under
ground water table. Small numbers of wells in these areas
 
are planned to encourage their use in the areas where the
 
water table will permit.
 

In some villages the water supply is nor adequate year

around. The villagers depend on shallow wells in the dry
 
season for water but they are not concrete lined in many

cases. On the average two to three wells exist around each

village, 
Since these wells will be used for consumption as
 
well as agriculture purposes, they should be improved with
 
a gravel filter around the concrete lining and a concrete
 
apron at the surface to prevent pollution. It is estimated
 
that an average of about 3 wells per vallage would satisfy

this r-quirement where the conditions would permit their use.
 

Water Filter Systems
 

In Tambon Lahan, soil and water salinity are a problem,

Therefore wells are not practical and all water for domestic
 
consumption is from surface reservoirs. Small pit ponds

exist Jn and around each village for domestic consumption.

The water in these reservoirs are very turlid. Fishing is
 
not allowed in the reservoirs due tc the increased turbidity

and pollution it might cause. In order increase water
tc 

quality and fish production, filtering systems are recommended
 
for each public reservoir. The concrete lined wells along

with the sand and charcoal filtering systems are low main
tenance and could be installed by the villagers,
 

Flood Control
 

There are large flood plains in 3 tambcrs. However,

its control in many cases 
is beyond the scope of this project,

However, in Na Muang, flooding of Nong Chok can be reduced
 
by deepening the outlet into the river. 
This would allow

approximately 800 rai to drain into the Chi 
river and reduce
 
the effects of flooding, At the present tutle the rice crop
 
every 2nd or 3rd year is destroyed due to floodang and

planting of second crops on this land is delayed or prevented,

There is also short term flooding in Na Muang near Ban Sai
 
Khao due to a road barrier. According to loca. farmers the
 
flooding did not occur prior to the road insal-ation, It
 
is apparently due to inadequate water drainagE t:cugh road
 
culverts. This could probably be czrrected by rhe addition

of approximately 2 more drainage areas through the :oad. At
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the present time this flash flooding has been confined to a
3 or 4 day period and ha. not caused severe damage, But if
the length of time of flooding should increase the rice crop

in this area would be ruined (7,000 rain
 

Na Thom has approx.mately 27,000 rai of flood plain,
Most of this flood plain has a great potential for production,

Dry season rice is grown in the area with yields of 800 kg/rai.

It is estimated that no more than 15% of the flood plain is
utilized. 
If flooding could be controlled, most of the area

could he readily developed for crop prcducticn, The only way
the area could be protected is by a permanent dike- This dike
could be constructed so as to prevent the rising water from

the Songkhram river from over flowing intc the area, 
 The dike
might be constructed so as 
to allow water into the protected

area late in the rainy season and store it for irrigation on
the land below the dake during the dry season. With present

maps it appears that this approach might be accomplished by
building no more than a 4 km, dike and consequertly protecting

about 15,000 rai. 
 With present maps it is impossible to

determine the feasibility of this project. 
Actual planning
would be contingent on the completicn of the detailed contour
 
map.
 

Planned Activities
 

It is not anticipated that all of the potential sites
for water resource modifications w be developed within

the framework of this project. 
Full development of the
potential sites wal! not be feasible primariiy because of

limitations in engineering and construction capabilities,

The sites for development will be chosen on the basis of

technical feasibility, economic returns, social needs and

interest of villagers as evidenced by willingness to (1)
participate in site selection and design, 
121 share costs,
(3) provide maintenance and 
'4) where needed develop a viable
 
water use and distribution plan, 
Estimated construction
 
includes rehabilitatcon of 25 swamps, 20 embankment dams, 13

submerged dams, 11 
water filter systems and 1500 shallow wells.

In adairion a modest 
sum will be budgeted for other water
 
resource developments which are determined to be quite essential during early implementation. These may include pit ponds,
weirs, small flood control structures, ind:vidual farm size

embankment dams, etc, 
 It is not planned to fund nre electrical

pumping station under this project. Preliminary economic
analysis indicates that this activiy is7 arrrati;e that

the users should be able to finance it throua!7 a je The

project will assist in the desigr and L,

organizing the prcducers to obtain f arcmc, prov:c6 
 ' -ain
tenance and operation, and develcp a usage plan 
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,- BudgetedF ice £heauia of -.on .. ... y ea: arnd ."ocation 
oi Water _;Iouxce M-.A.da.cataLon I,
 

Years . 

Total 

Swamp Rehabilitation - 10 11 4 25 

Embankment Dams - 7 10 3 - 20 

Subm,.erged Dams - 4 6 3 - 13 

Water 7ilter Systems - 4 5 2 - Ii 

Shallow Wells 42 215 361 518 344 20 1,500 

Tambon
 

Kwang Nong Na Na Na 
Labani Chcn Kaew Muang Tae Taket Thorn Ngua 

Swamp Rehabilitation - 5 8 4 1 2 3 2 

Embankment Dams 31 - 2 - - 6 8 

Submerged Dams 10 .- .. 3 -

Water Filter Systems 11 .. .. . .. 

Shallow Wells - 538 400 400 !1 37 50 44 

1/ 	p3,200,000 (US$160,000) is budgeted for additional critical needs
 
scheduled during project implementation.
 

2/ 	Construction Year. Site survey and design is scheduled for the
 
proceeding years,
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Notes 	on Water Benefits
 

1. 	 Vegetables and Other Eigb. Value Dry-Season Crops 

a. 	 Water requirement 

3 mm. 	evaporation/day x 100 days - 300 m. water 

300 mm. water x 0.7 (conversion of evaporation to plant 
use) - 210 mm. 

210 mm. minus soil water (50 m/meter) - 160 mm.
 
water need by irrigation.
 

2 3 
160 mm 	x 1,600 m /rai - 256 m /rai.
 

b. 	 Mulberry production can be increased by 2 times with 
supplementary irrigation 

2. 	 Rice Nursery
 

a. 	 Water requirement
 

350 mmA
 

350 nn. minus 150 mm. rainfall - 200 mm.
 
water need by irrigation. 

Supplementary water 200 mm. x 1,600 m2/rai = 320 m3/rai. 

b. 	 Benefits 7.5% increase in rice yield32'
 

3. 	 Dry Season Rice
 

a. 	 Water requirement
 

1.7 -	2.5 meters
 

2 	 32.0 x 	1,600 m /rai = 3,200 m /rai. 

b. 	 Benefits - yield increase of 460 kg/rai.
 

4. 	 Fish - See other farming systems modifications. 

1/ Handbook Agricultural Irrigation, Royal Thai Irrigation Department,
 
Sornscmbun S., 1976. 

2/	Economic Possibility of Small Reservoirs for irrigation: Northeast 
Thailand, University Pertanian, Malaysia, June 1979 
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Notes on Water Sources and Use
 

1. Natural Swamp Rehabilitation 

Potential Total Water Total Water Volume Possible Irrigated Area 
Tambon Sites Surface Area for Irrigation by Crop (rai)
 

3 Rice Dry Season
 
No. Rai M Vegetable Nursery Rice 

Lahan 0
 

Kwang Chon 10 80 192,000 750 600 60
 

Na Thom 5 100 240,000 938 750 75
 

Na Ngua 2 14 33,600 131 .05 11
 
Nong Kaew 28 280 672,000 2,625 2,100 210
 

Na Muang 9 45 108,000 422 338 34
 

Taket 6 60 144,000 563 450 45
 

Tae 5 20 48,000 188 150 15
 

Assumptions:
 

a. All reshaped swamps at 3 meter depth.
 

b. 1 meter water loss, 1.5 meter irrigation,
 
0.5 meter for fish, livestock and domestic consumption.
 

2. Submerged Dam Reservoirs
 

Potential Total Water Total Water Volume Possible Irrigated Area 
Tambon Sites Surface Area for Irrigation by Crop (rai)

3 Rice Dry Season 
N__o. Rai M Vegetable Nursery Rice 

Lahan 10 50 120,000 469 375 38 

Ekang Chon 0 

Na Thom 3 100 240,000 938 750 75
 

Na Ngua 0 

Nong Kaew 0
 

Na Muang 0
 

Taket 0 

Tae 0
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3. 	 Earth Embankment Reservoirs
 

Potential Total -later Total Water Volume 
 Possible Irrigated Area
 
Tambon Sites Surface Area for Irrigation by Crop rai)


3 Rice Dry Season
 
No. Rai M Vegetable Nursery Rice 

Lahan 5 78 187,500 730 585 -
Kwang Chon 5 78 187,500 730 585 -

Na Thom 14 219 525,000 2,044 1,640 -

Na Ngua 27 422 1,012,500 3,942 3,164 -

Nong Kaew 0 
Na Muang 4 63 150,000 584 469 -

Taket 0 

Tae 

Assumptions: 

a. 	 All reservoirs at 3 meter depth and average 75,000 m3
 
b. 	 1 meter loss, 1.5 meter for irrigation and 0.5 meter for
 

livestock, domestic consumption and fish.
 

4. 	 Pit Ponds with Catchment Areas
 

Potential Total Water 
Total Water Volume Possible Irrigated Area
 
Tambon 
 SLtes Surface Area for Irrigation
 

3 Rice Dry Season
 
No. Rai 	 M 
 Vegetable Nursery Rice 

Lahan 17 52 127,000 496 397 -

Kwang 
Chon 10 31 75,000 293 234 

Nathom 0 

Na Ngua 0 

Nong Kaew 0 

Na Muang 0 

Taket 7 22 52,500 205 164 -

Tae 6 19 45,000 175 140 
 -

Assumption: Reservoirs average 15,000 m3 with ' meter depth.
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5. 	 Weirs
 

Kwang Chon - 3
 

Rice yield increase of 200 kg/rai on 200 - 300 rai.
 

Increase vegetable and tobacco production in dry season (60 rai).
 

6. 	 Electrical Pumping from Chi River
 

Na Muang - 1,000 rai.
 

Benefits 1,000 rai of dry season rice at 800 kg/rai.
 

Extend credit to local organization over a long term.
 

7. 	 Shallow Wells 

Supplemental Irrigation Consumption 
Tambon No. Rai No. Families Served 

Lahan 0 0 

Kwang Chon 500 2,000 38 950 

Na Thom 30 120 20 500 

Na Ngua 20 80 24 600 

Nong Kaew 400 1,600 0 0 

Na Muang 400 1,600 0 0 

Taket 25 100 12 300 

Tae 25 100 6 150
 

Assumptions:
 

a. 	 Each well will provide supplementary irrigation for 4 rai.
 

b. 	 Each well for household consumption will serve 25 families.
 

c. 	 Most water will be used for supplemental irrigation high
 
value crops (watermelon, cucumber, onions, garlic, tobacco
 
and mulberry)
 

(
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8. 	 Water Filter Systems
 

Lahan - 11.
 

Average size of reservoir is about 3,000 m
2
 

Water use would be for domestic consumption
 

2

Increased water for fish production is 33,000 m
 

Labor should be furnished by villagers
 

800 families supplied with water (mainly drinking)
 

9. 	 Flood Control
 

Na Muang
 

a. 	Deepen drainage channel (600 m.)
 

Area drained is 800 rai
 

Increase rice yields by 50 to 100%
 

Present rice yields about 200 kg/rai
 

b. 	Increase water drainage through road repair tadding culverts)
 

Area protected 7,000 rai
 

No damage at present. Potential destruction of rice crop
 
in drainage area.
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G - DEMONSTRATION AND RESEARCH
 

Soil Fertility Field Research
 

The soils of Northeast Thailand suffer severe agronomic
 
limitations. In general, the soils of Northeast Thailand
 
have very low levels of fertility in comparison to the medium
 
textured soils of the temperate regions. The combination of
 
low fertility and low moisture supplying capacity of these
 
sandy soils, coupled with unfavorable or unpredictable
 
distribution of rainfall, creates serious problems for crop
 
production.
 

Even though the value of fertilizer has been shown
 
to be quite profitable on many crops, such as rice and cassava, l/
 
the adoption rate is slow. In order to improve and maintain
 
soil fertility, chemical fertilizers must be used at an
 
increasing rate. There are many constraints to fertilizer use:
 
(1) lack of knowledge of its potential and proper use;

(2) lack of money for purchase; (3) lack of a proper delivery
 
system; and 4) poor response in the past due to weather,
 
improper use, naturally fertile soils or adulterated fertilizers.
 

Simple evaluations of fertilizer response will be
 
carried out in each tambon to help the farmers and professional

recommenders better understand fertilizers, their proper use,
 
and response of local crop varieties under local conditions,
 
These will be in different areas of the tambon each year

in order to spread the influence of the idea by exposing many

people to it. They will be carried out in cooperation with
 
the farmers and tambon and changwat extension personnel under
 
the supervision of appropriate project specialists. The
 
evaluations should at first concentrate on the soils which
 
are better adopted for each particular crop, including,
 
as well as the basic nutrients, practices and nutrients that
 
show promise in the near future (such as azolla, lime silicate
 
on rice, etc.).
 

l/ 	Possibilities of Agriculture Production Increase Through
 
the Use of Chemical Fertilizers, Office of Agriculture
 
Economics, Ministry of Agriculture and Cooperatives,
 
Bangkok, 1980.
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Soil 	Fertility Notes
 

a. Present Fertilizer Use (kg/rai,*
 

Tambon Rice Cash Crops 
(All crops besides rice) 

Lahan 	 1.5 
 8
 
Kwang Chon -

Na Thom 
 0 0.3
 
Na Ngua 4 6
 
Na Muang 10 21
 
Nong Kaew 
 8 	 41
 
Ta Ket 	 20 
 45
 
Tae 	 18 
 45
 

Average 9 (approximately)
 

b. Fertilizer Field Evaluations
 

Upland Total
 
Tambon Rice 
 Crop (ari)
 

Lahan 1 
 1 	 2
 
Kwang Chon 2 0 2
 
Na Thom 1 
 -	 1
 
Na Ngua 2 	 0 2

Na Muang 	 2 0 2 
Nong Kaew 2 0 2 
Ta Ket 1 0 1 
Tae 1 0 	 1
 

c. Benefits
 

(1) 	Increase fertilizer use on rice from average
 
9 kg/rai to 20 kg/rai.
 

(2) 	Using improved varieties, increases yield from
 
fertilizer use alone by 40% (average 80 kg/rai),
 

(3) 	Present average yield 200 kg/rai.
 

Use reported may include manure and compost.
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Shallow Well Improvement
 

water is a limiting resource in Northeast Thailand.
 
Water is limiting during short drought periods during the
 
wet season and always limiting during the dry season, Water
 
storage for use during the dry season is possible in areas
 
where topography permits dams (large and small) to be built
 
and natural reservoirs to be improved. Farmers are beginning
 
to use this either for irrigation of vegetables, rice nurseries,
 
and rice with motorized pumps. The practice appears to be
 
spreading.* At the present time the motorized pumping is
 
limited to above ground storage reservoirs, However, there
 
are areas in the Northeast with a high water table and
 
few sites for reservoirs. In these areas, shallow wells are
 
used extensiveiy, However, there are few if any that use
 
motorized pumps to irrigate from these wells. The amount of
 
water storage is small and the recharge rate is limited.
 
As the trend to supplemental irrigation by motorized pumping
 
continues, it will become more important to develop shallow
 
wells that will allow this to happen. In much of Northeast
 
Thailand there are several meters of water below the surface
 
that, if tapped and delivered, could be used to great

advantage throughout the year, DLD has reportedly irrigated

4 rai by pumping from a shallow well. This type of research
 
should continue and expand to meet this coming need.
 

It is recommended that this research be a part of this
 
project. After an acceptable design is found, it should be
 
field tested in either Kwang Chon or Nong Kaew.
 

Minimum Tillage Field Research
 

The organic matter content of the soil is low.
 
Increasing the organic matter content would improve water
 
holding capacity and nutzient availability. However, the
 
fast rate of crganic decomposition under tropical conditions
 
severely limits the possible increase, Annual plowing and
 
stubble burning or removal further decreases the organic
 
matter of the soil, The addition of compost to the soil can
 
raise the organic matter content, but it is limited to only
 
a small area per year and would be most beneficial on high
 
value crops such as tobacco and vegetables,
 

* 	 Personal communication with Dr. Sam Johnson, Ford Foundation, 
Bangkok, Thailand, 1980, 
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Minimum tiliage has been used in parts of the Northeast
 
on corn, with the result that the soil organic matter content
 
has increased tc 2% over twice normal),, Mznimum tillage

also reduces e aporation, increases water infiltration, and
 
reduces soil exosion, At the present time research is just

beginning on the use of minimum tillage on crops such as
 
cassava; thezefore economic and technical feasibility is
 
unknown. This knowledge should become more apparent in the
 
next 3 years, If it is feasible, minimum tillage offers much
 
potential for increased production, soil conservation, and
 
water utilization, Therefore, minimum tillage field trials
 
on farmeL f.elds aze planned to take place in the last
 
3 years of the pro~ect. The personnel involved should be
 
similar to that deScrioed in the fertility trials. 
 Tambon
 
Lahan has a la:ge percentage of upland and mostly cassava is
 
grown, Since minimum tillage is most promising with cassava,

it is recommended that the field trials be located in this
 
tambon.
 

Saline Soil Amelioration
 

There are about 2,500 rai of saline soil in Lahan.
 
Most of the land cannot be used for agricultural production.

At the Ban Nong Sombun area, 500 rai are used for salt production.

This type of land is very difficult to develop and improve.

Salt saturation percentage varies year to year and place to
 
place, depending on the amount of rainfall and depth of ground

water, To increase tne productivity Cf this land, three
 
methods will be usesd together,"
 

1. Survey the direction of ground water seepage
 
and made a canal cutout in that direction
 
drained to the interceptoz Nong Lahan,
 

2. Mulch soil for keeping moiscure as long as possible,

by applying organic material sucn as rice hulls
 
to the soil, By this technique the capillary

tubes are cut and salt cannot move to the suxface
 
during the dry season,
 

Personal communication with Chakranopakhun Tongyai in
 
Department of Agricultuxe, MOAC, 1980,
 

** 	 Department of Land Development "Saline Soil in Northeast", 
1979, BangkcK. 
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3. 	Use saline-tolerant species of crops, such as
 
the two rice varieties Massuri and Domoder that
 
DLD has found to have salinity tolerance.
 
"Sakae" (combretum quadrangulare) can grow
 
very well in salty area, it can be used as
 
a fire wood and has good qualit- )r charcoal.
 
For pasture crops, bermuda and hybrid napier are
 
grass varieties with salinity tolerance.
 
One species of legume, clitoria ternetes, can be
 
used as a cover crops on saline soil,
 

Names of Tolerance Plants on Saline Soil
 

Atmo. osmotic pressure 1.4 3 4,2 	 6.6

EC (mmhos,'cm) 	 6 .____8 i-11-----. -0._+ 	 10 L4 16 

Sale 	percentage 0.26 0.51 0.78 iI
 

Horticulture
 

Radish Onion Lettuce Asparacus
 
Cucumber Red Cauliflower Chinese cabbage
 

radish Sweet pepper Beet root 
Squash Potato Cabbage Chinese Ladish 
Sweet corn Garlic Broccoli 
Sweet pea Tomato 

[Sweet potato
 

Upland, Forage Crops
 

Clitoria Sesile Cotton
 
Sp. Sun

flower
 
Castor Maize Hybrid Napier
 
bean
 

Red bean Sorghum
 
Black bean Rice
 

Fruit Trees and Wood Trees
 

Grape Olive Noseberry Death palm
 
Cantaloup Fig Eucalytus 	Rose apple Pine
 

Tamaline Cacia, sp.
 
Coconut Acacia sp.
 

Combretum sp,
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Saline Soil Amelioration Notes
 

(a) 	Lahan
 

(b) 	500 rai/year
 

(c) 	2nd, 3rd, 4th, 5th, and 6th of the project
 
(area 2,500 rai)
 

(d) 	Activities:
 

Interceptor drainage
 

Demonstration and evaluation plot of
 
tolerant rice sp.
 

Demonstration and evaluation plot of
 
tolerant wood sp.
 

Demonstration and evaluation plot of
 
tolerant grass sp.
 

Staff assistance and demonstrator
 

(e) 	Benefits:
 

Increase area for rice production 800 rai,
 
woodlot 500 rai and pasture land 500 rai
 
at the end of 7th year.
 

Public 	Land Use Demonstrations
 

Two well recognized weaknesses of farming systems in
 
the Northeast relate to feed and wood supply. Feed is always

short in the dry season and often short in the rainy season
 
in areas where most of the land is cropped. Wood is becoming

increasingly difficult for villagers to find. There are
 
potential solutions to both of these problems, The solutions
 
generally involve more efficient use of public lands, but
 
a workable mechanism for such use has not been developed.
 

Two plant species which appear to have promise will be
 
discussed in some detail.
 

Leucaena
 

Giant Leucaena was introduced into Thailand by

Dr. Roy Sigafus, University of Kentucky Team member in the
 
mid 1960's. Many of these trees are still at Tha Phra.
 
At the present time Leucaena, both introduced and native,
 
is grown in many parts of Northeast Thailand:
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Leucaena has been discribed as a promising forage and
 
tree crop for the tropics. 1/ It was recommended by the
 
NERAD site visitation foresters. Discussion with Forestry

department personnel and others suggest Leucaena as the most
 
promising species for farming system use. Leacaena is a
 
legume, grows well on marginal soils, grows well in the areas
 
with extended dry season, makes excellent firewood and
 
charcoal; can be reproduced easily from seeds and produces
 
many seeds, is fast growing, has wood usable for poles and
 
lumber, and has high protein leaves are suitable for livestock
 
food and organic fertilizer, For livestock the forage is
 
hignly palatable, digestible and nutritious but mimcsine
related toxicity may occur unless otner feedstuffs are also
 
used. The tree also regrows rapidly from s-umps after
 
cutting.
 

Planting Leicaena on village public land should conserve
 
soil and increase soil fertility, provide firewood and lumber,

provide high quality feed supplement, reduce destruction
 
of reserve forests and possibly be a source of fertilizer
 
for other crops. By spacing plantings it should be possible
 
to establish good pastures in combination with Leucaena.
 

Stylosanthes
 

Stylosanthes species were introduced from Australia
 
and appear to be the most promising pasture legume. Many

studies have been conducted by Khon Kaen University and others.
 
While pasture and forage crop production has not yet been
 
shown to produce higher returns than food grain and commercial
 
crop production, the growing shortage of pasture may soon
 
become critical to farmers who are dependent upon animal power.

Improved feed supplies coupled with better livestock health
 
programs will eventually become protitable farming enterprises.

The immediate need is for the renovation of puDlic grazing

lands. Stylosanthes can be used in con3unction with Leucaena
 
to accomplish renovation oi public lands, Seeding of
 
Stylosanthes can be easily done as one of the fi:st steps.

Khon Kaen University, in cooperation with IDP, has been
 
developing a seed production program so seed should be
 
available, The livestock development project has been over
seeding natural pastures and also has a seed multiplication
 

1/ American Association for the Advancement of Sci'ence, 1909. 
New Agricultural Crops. Leucaena. Versati'e Tropical

Tree Legume. James L. Brewbaker & E. M=rx H.tzon,
 
AAAS Selected Symposium 38,
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program. After two or three years of reduced grazing pressure,
 
incceased fertility level from Stylosanthes growth, and
 
establhsment of Leucaena trees, a highly nutritious native
 
grass pasture under the Leucaena canopy should be possible.
 

Proposed Activity
 

The shortage of feed and wood along with the generally
 
inefficient usage of public lands would seem to imply that
 
these lands should be used for enhanced production of forage
 
and/or wood crops, While there appears to De a number of
 
possibilities for wood crops Leucaena, Sakae 1/, Australian
 
pine) as well as for forage crops (Stylosantha' hamata,
 
Leucaena, forage grasses), there are few models of these
 
having been developed into a system usable in Northeast
 
Thaildnd and input/output data does not appear to be available.
 
For this reason test demonstration plantings on a scale
 
large enough to be important to a village are proposed as
 
a means of collecting information and finding workable systems.
 

Ten villages will be chosen for test demonstrations 
based on village interest and need, on willingness to devote 
a suitable amount (20-50 rai) of village public land to the 
enterprise, and on village interest in actually taking over 
the demonstration and managing it as a continuing village 
enterprise. A villager who is available for employment will 
be hired to conduct the test demonstration, The village 
will be expected to furnish additional labor for peak demands 
such as land clearing, Fees will be charged for wood, fodder 
cutting, and grazing, and these will go into a village fund 
for the continued operation of the project. The project 
will pay for wages and operating cosrn until the test 
demonstration is self-supporting up to a maximum of 6 years. 
It is expected that the demonstrations will usually be 
designed for a combination of wood and forage production 
but the emphasis in each case will depend on the needs of 
the village. 

l/ Combretum quadrangulare
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Farming Systems Research
 

Introduction and Background
 

A recent paper points out that the development for

small-scale farms of farming systems which are both feasible
 
and 	more profitable than traditional ones has lagged in
 
Thailand.l/ The paper asserts that this lag is, in part,

a result Ff a disciplinary structure of research and extension
 
activities which was borrowed from developed countries with
 
predominantly commercial farming. 
It says that this structure
 
provides little or no basis for understanding the complex of
 
family and farming systems interactions, or even the
 
biological and economic interactions among crop and livestock
 
components of the farming system. 
General observation suggests

that the same can be said about the capabilities of markets
 
for 	farm products and production inputs, land tenure, credit,

and 	other institutions. There is a relatively limited basis
 
within the existin? structure in Thailand for assessing the
 
capability of markets and other institutions to support

suggested changes in farming systems. 
Yet 	these markets
 
and 	other institutions can be, and indeed often are,

constraints to introduction of changes which are entirely

feasible from a technological, managerial (economic) and
 
social perspective.2/
 

Examples abound of limitational factors which are not
 
normally embraced by the existing structure of research and
 
development and extension. Examples can easily be found of
 
mechanical, pest control, and water management innovations

which were technically and economically feasible but beyond

the 	developed managerial capacities of farmers. Others which
 
exceeded the capabilities of supporting service systems are
 
also easy to find. The cropping systems branch of the

International Rice Research Institute has found that labor

supplies constrain introductions of several multiple cropping
 

l/ 	Charan Chantalakhana. Some Problems in the Development

of Integrated Farming Systems in Thailand. Bangkok:

Kasetsart University. Paper presented at a meeting of
 
the "Fibrous Agricultural Residues Network",
 
21 October 1980, mimeo.
 

2/ 	Eldon D. Smith, "Assessment of the Capacity of National
 
Institutions to Introduce and Service New Technology

Cropping Systems". Proceedings: 1976 Cropping System

Symposium. Los Banos, Philippines: International Rice
 
Research Institute, 1978, pp. 426-439.
 



ANNEX V G-10
 

systems even in nominally labor surplus areas. The reason
 
is that the feasibility of many second crops depends greatly
 
on seasonally variable supplies of water and solar energy.
 
This means that labor is required for very rapid harvesting
 
and replanting. The initial failure of grain sorghum as
 
a second crop when introduced by the Philippines Department
 
of Agriculture was found to be an engineering limitation
 
of existing threshing equipment and an undeveloped demand
 
and marketing system for this close substitute for maize
 
in animal rations.l/
 

These examples are meant only to illustrate a rather
 
obvious point, one which is implicit in the references
 
noted above. It is that for a research and development
 
system and an extension system to contribute maximally,
 
it must have (or the farmers and agribusiness sector must
 
have) the capability to identify and remove any constraint
 
to utilization of a potentially productive system. And such
 
constraints may be mechanical, biological, managerial or
 
institutional.
 

The real constraints to even very simple changes in
 
farming systems have not been identified or removed. This
 
is apparent in the very slow and uneven spread in the use
 
of fertilizer and improved rice varieties. Improved rice
 
varieties are scarcely used at all in six of the eight
 
tambons.2/ Fertilizers are used in significant quantities
 
in one of these but virtually none is used in the other
 
for rice. According to recently announced credit policy,
 
update the constraint to adoption of both fertilizers and
 
improved rice varieties is insufficient credit. As a
 
minimum we may conclude that credit is less constraining
 
in some situations than others, and other factors appear
 
to be operative which have escaped the meshes of the present
 
research and extension system.
 

l/ A reference is not 44,mediately available and the facts 
reported are from an description of the experience by 
Dr. Arthur Gomez !a.P. Los Banos) and is from memory. 
They are illustrative and not necessarily accurate. 

2/ Source: Socio-economic survey data not yet reported. 
For the entire sample, 4% of the rice was reported to 
be improved varieties. 
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As noted before, both of these are very simple technologies

which disturb other elements of the farming system minimally,
 
or so it appears. But for more complex ones such as short
 
season "catch crops" either preceding or following rice, the
 
potential array of constraints is much enlarged and, accordingly,

much more difficult to isolate.
 

Extension and Research
 

A close working relationship between research and
 
extension is greatly needed if bottlenecks to application of
 
new technologies are to be identified and removed ot 
avoided.

This is recognized and expressed well in a paper by Benor
 
and Harrisonl/ which outlines the model which forms the basic
 
structure of-the new extension program in Thailand.
 
It states (p.16) that:
 

"The initial message of the extension service can
 
take advantage of the gaps between existing

agricultural practices and the backlog of research
 
findings which already exist but have not yet

reached the farmers. Such gaps are now large.

But within a few years the extension service can
 
close many of these gaps. To remain effective
 
extension must be linked to a vigorous research
 
program, well tuned to 
the 	needs of the farmers.
 
Without a network of field trials upon which new
 
recommendations can be based and without continous
 
feedback to research from the fields, the extension
 
service will soon have nothing to offer problems

farmers face. To promote such working relationships

is an important ccmponent of the approach toiextension."
 

The importance of this becomes even more evident if
 
the problem is seen as one of developing more efficient genera
(integrated) farming systems. 
 This is true because the
 
productivity of research effort depends on identifying and
 
developing the knowledge base required for successively

removing barriers to improvements in productivity whatever
 
their nature may be. A corollary of this is that on-arm
 
testing of new technologies is a necessary and even critical
 
part of any program of research. At the same time on-farm
 
testing, if successful, provides an essential basis for
 
demonstrating the merit of genuinely improved technologies,
 
i.e., extension.
 

l/ 	Daniel Benor and James Q. Harrison: Agricultural Extension: 
The Training and Visit System. Washington, D.Ce -
World Bank, May 1977. 

71 
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This line of reasoning suggests that if the Northeast
 
Rainfed Agricultural Development Project is to succeed over
 
the longer term, a farming systems research capability is
 
needed. Specifically this capabilicy should be one which
 
builds upon and supplements the contributions of the present

commodity research or existing agencies. But it can be, 
and should be, more tHan a supplement.
 

A continuing criticism of research both in Thailand
 
and elsewhere is that it is to a meager degree focussed on
 
genuine problems, i.e., on things which are limitational to

producrivity increases. A proper farming systems program of
 
extensi.L and research would both create a demand for
 
further research and direct it to the bottlenecks which
 
impede progress. Farming system research must be conducted
 
on farms, working with farmers, This required contact
 
provides for the farmer pazticipation which is so often
 
missing in traditional commod:ty- or discipline-oriented

research programs. Moreover, the adaptive research of a
 
farming system component provides a conduit which directs
 
information to the ultimate clientile group, farmers and
 
related agricultural agencies,
 

The need for and lack of that farming systems research
extension capability is clearly recognized by the National
 
Institute for Development Administration in its draft report
 
on the status and role of the regional agricultural centers
 
(1980). Moreover, according to this report, such a role
 
appears to be consistent with the legal mandate, or charter,
 
of these centers and conflicts little, if at all, with the
 
programs of the present emphasis of research and action
 
agencies.
 

A Proposal
 

The PID of the NERAD project has already recognized

that there should be a technical support staff available at
 
the Northeast Regional Office of AgriculIture. It also
 
recognizes field testing and demonstration as appropriate
 
activities. What is less explicitly recognized is that
 
these field activities should be part of a general farming
 
system research program. This way a connective link is made
 
with the present main research agencies and their programs
 
- a link which both integrates and extends the knowledge

and information base which they independently provide,
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To have such a '"%gramrequires more than mere farm

level field research. 
 It will require a modest complement of
laboratory facilities, land for more controlled plot trials
in some cases, facilities for field data collection and

processing, animal experiment facilities, etc. 
 Therefore,

it is proposed that this supporting activity be based at

the Northeast Center where such facilities already exist.

It should be considered as an integral part of the NERAD
project with the center support staff functioning in multiple

roles as (1) training and technical support agents for exten
sion, (2) diagnostic agents or "trouble shooters" to deal
with problems which are encountered in the field, and (3) as

farming systems researchers and analysts.
 

Operational Framework
 

As outlined in the preceding pages the responsibilities

of the support staff will be demanding ones. As a conduit

of relevant information between research and action agencies

and extension, they will be required to be familiar with

and have the technical capability required to understand

research programs of the traditional disciplines. Indeed,
they must be fully qualified disciplinary specialists them
selves. But if they are to be effective, they will function
 as an integrated working unit; i.e., 
a multidisciplinary team.

Each member of the 
team must learn to appreciate and to

understand the disciplinary perspectives of the others.

Otherwise, those strategically important biological economic,

physical and social interactions which now escape the meshes

of disciplinary programs will continue to do 
so.
 

A multidisciplinary approach does not 
imply that all
 or even a majority of problems will require contributions
 
from more than one member of the team. For example, the

outbreak of a serious insect problem may require merell;

identification of the pest and the prescription of 
 simple

method of control which is already available. Cn t other

hand, if the available effective insecticides are very

expensive, or leave dangerously toxic residues, other

solutions may be required. Possib.lities _ncluae intormation
 
on varietal differences in resistance or toleranc, of the
 
pest, or crop yield and economic effects of changes in cropping

sequences timed to avoid the period of heavy infestation.
 

An excellent example of exactly thi-; 
type of problem

was found in Malaysia in the early phases of its multiple

cropping program. Rodent, bird and insect damage severely
 

€
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reduced yield of small plots oi second-crop rice.
 
The solution to the problem involved the organization of
 
farmers to simultaneously plant a large area of the crop
 
so that the bird, rodent and insect populations did not
 
converge on a single small area, Obviously, legal and
 
organizational knowledge contributed to the solution of a
 
pest control problem and the legal and organizational
 
knowledge was specific to a particular area, culture, and
 
institutional context.
 

The exact method by which the contributions of all
 
members of the team may ce effectively brought to bear on
 
farming systems problems that transcend disciplines cannot
 
be detailed here, In part, it is a problem of management
 
which is specific to the personalities of team members.
 
However, a minimum requirement is that open and regular
 
communicati6on must be maintained among team members,
 
especially co.n unlcation about problems which seem to be
 
disciplines.
 

In conducting this research every effort will be made
 
to plan activities in coordination with other groups working
 
on farming systems research in Thailand. In particular,
 
close coordination will be maintained with the Khon Kaen
 
University cropping systems research and the cropping systems
 
research of DOA. International Centers working on farming
 
system, particularly ICRASAT (Rainfed systems), IRRI
 
(Cropping systems, 1ITA (farming systems) and CIAT ,animal
 
based systems), will provide useful information and exchange
 
of information and/or cooperation with these institutions
 
will be sought.
 

The Approach to Integrated Farming System Research
 

While the need for integrated farming system research
 
is widely recognized, a method of approaching Lhis need is
 
not easily deviloped.
 

One system could be to develop model systems based on
 
assumptions or facts about resources ,soil, water, labor,
 
managerial skill, inputs, markets) and then to test these
 
models in the field. A second method is to starz with the
 
given farming systems and attempt to modify these incrementally
 
to provide for identified weaknesses, he latte: approach
 
is suggested,
 

Under this approach the first step iz a thorough
 
analysis of the present system ,and :ts va:.ous permutations)
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in a given village or, if they are similar, ;n a homogeneous
 
group of villages, The study should lead to a thorough

description of the farming system and a good understanding

of why it has developed and operates in the way it does.
 
It should also identify possible weaknesses and malfunctions
 
in the present system. The second step is to conceptualize

the changes which would be expected to overcome the weakness(es)

being addressed. These would be analyzed 'on paper" as
 
thoroughly as possible using %1) common knowledge, k2) research
 
results and, if necessary, %3 ) educated guesses. If component

(3) is minor the changes which have been conceptualized and
 
analyzed might proceed directly to field testing, If it is
 
major, conventional experimentation may be necessary to test
 
more adequately the educated guesses, or, 
i, found to be
 
invalid, to find alternatives, The proposed change would
 
then be field tested on as small a scale as feasible (from

one plot, one animal, one farm, or a whole village) and if
 
successful, disseminated for use in all appropriate areas.

If not successful, additional research on the weak comT.onents
 
or even going back to a completely new tactic may be required.
 

Possible "Weakness" Areas
 

In the studies relating to tne NERAD project several
 
weak points in the farming systems of the eight tambons
 
surfaced repeatedly. 
Three of those which would be amenable
 
(either separately or together, to attempts to modify farming
 
systems are briefly descrbed below:
 

l.. Cattle/buffalo feed, 
 Next tc his land, cattle
 
and/or buffalo are the tarmars most valuable asset, They are
 
his farm power source, they provide occasional cash income,

they provide his only "free" fertilizer/soil amendment and
 
they serve as an emergency cash reserve as ccliateral for

loans or through sale. Inadequate feed supply limits both
 
the farmer's ability to expand the numner of animals and
 
the animal's utility growtn rates, :eproduction, disease/

parasite susceptibiity, and strength or stamina for work),

In many villages with small amounts of non-flooded, non-rice
 
land, feed supply is limiting in the we= season, Feed supply

and/or quality is limiting in almost all villages dur3.ng the
 
latter part of the dry season. Efforts to upgrade native
 
cattle through introducticn of exotic germ piasm of larger

breeds further increases the feed supply requirements per

head. Larger cattle, while stronger and more valuable,

require more feed than tre native catc.e.
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Most agronomists and animai scientiass feel that
 
farming systems could be developed which w:uld botn maintain
 
present levels f crop production and imp:cve the nutrition of
 
present numbers of animals: in most instances, both the
 
numbers of animals and amount cf ciop production could be
 
increased. The two are pctentially synexgistic because
 
increased numbers of draft animals may improve crop production

(quicker plowing, more manure; and increased crop production
 
may increase the amount of the crop rasidues usable for
 
animal feed.l/
 

In addition to deveicping suitable agronomic systems,
overcoming this weakness in animal teed wil have to address
 
important economic and social and economic constraints,

Northeast Thailand farmers are not accastomed Lo directly

providing for the nutritional needs of their cattle and
 
buffalo. Feed appears to be essentially considered as a
 
"free" or natural input, Tnere may ne a good reason for this.
 
Although animals are valuable, they may not ce as valuable
 
as the cost of producing them unless most ot the inputs or
 
free or of little value otherwise.2/ Grazing iands except for
 
harvested fields are usuaiij commoi grounds and, would have
 
to be managed on a village basis it at all, And even harvested
 
fields are treated as common property.
 

2. Increase of househoid poultry p:oduction. Almost
 
all farm housenolds nave some pcuitry. The binds largely

fend for themselves but may be fed some garbage, low quality

rice or rice bran. Mortality from disease and, or nutritional
 
problems has been estimated at cisse mo 90%. Effective and
 
economical methods for contiol of major dizeases ace available
 
and have been tested 1i a number of Yviiages- Drastic 
decreases in disease mortality can cnly a:centuate nutritional 
problems, and an increase in production wijI raquire sapple
mental feeding, Miniatuxe commercial prod.cviwn unizs could 
probably be developed but these could nt compete with 
integrated comnercial production. In would also ;esult in 
the lose of market preference tor native chickens and of 
the value of that part of the diet wniach native chicKens are 
able to scavenge. A farming system wnich would produce feed
 

i/ On the other hand, dwarf rice varieties.. provide less straw
 
for use as feed during the past-harvest ieason, 

2/ See E.C, Price, Jr., Aggregate B.ovane Sappiv in Noztheast
 
Thailand, Ph.D. Dissercaton, Lexington, XontccKy 
University of Kentucky, 1973,
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suitable for scppiemental fseding of native poultry locally

would allow an increase in native poultry production without
 
requiring outside purchase oi expensive commerciai feedstuffs
 
and without competing for human rood and large animal feed
 
'upplies, This cculd provide both for improving village

diets and fcr a source of sales outside of the village.
The market appears to be broad and not saturated,
 

Probiems include a lack of kncwledge of the 
present diets of native chickens, the need for identification
 
of locally produzinle reedstuffs which will provide nutri
tionally samisfa:cory sappemental diets, and the development

and integration of proauntion practices fo; these feedstL2fs
 
into the fUrming system.
 

3. Rational tese:vor/ground watez usE. Almost every
Northeast Tnai farmer or agricuituval &KiocKai queried will 
identify water as tne highest priority physical need of 
Northeast Thai farmers, For the most part hOwever, available
 
water resources are neither completely or rationally used,

A mojor component or tnis pxn3ect. involves the increase in
 
reservoir and ground water available for use, Reservoir
 
water has many potential uses including fisn production,

household use, livestock use, rice seed ted itrigation and
 
dry season crop production, The first tour of these require

that water be managed so as to be sure to have water available
 
at the end of the cry season. Maximum dry season crop

production, however, requires that the stored water be used
 
as soon as possiblc after tne 6nd of the rainy season
 
(to a great extent this also applies to use or ground water
 
which is much nearer the surface at th& time.. Evaporation

is very great in Nortneast Tnailand and zeservoirs axe
 
typically so shallow tnat they decrease rapidly in area and 
volume as the water level falls, Ecr exampie, in a typical
reservoir having a depth of 2 meters at tne =nd of tha
 
wet season, 80 o. 901 of the watei wili oe lost by evaporation

(or seepage! of one meter. Thus the p=tential fow irrigation

becomes much less as the dry season pzogresses. Otner factors
 
being equal, growing an irrigated crop immediat=ly after the
 
harvest of rice would allow a greater area to bo irrigated

than at any other time.
 

This may mean that the same reservoir shoold not
 
be used for dry season irrigation and fOr other usss. It at
 
least means that m t.ip.rpzse use wii :eeze careful
 
decision about allocations among posbla aiteanat-ve uses,
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Development ef a:ming systems wnich take into
 
account these competing uses and which allow rational decision
making regarding storate needs could ameliorate this problem,

Village attitudes will be most important, If a reservoir
 
is considered as a fish production zescurce, or as fishing

water, fishermen will strongly object to use of the water
 
for irrigation. it may be necessary that, if a reservoir is
 
to be used for irrigation, this use will have to be established
 
from the beginning as the purpose of the reservoir. Fears of
 
late dry season water shortage for household or livest ck use
 
can probably onip be overcome by ha.ing noviously adequate
 
supplies,
 

Early dry season irrigated crop production has
 
a problem of its own. Earlier maturing rice may be required.

Harvesting and threshing operations of one season will
 
compete seriously for labor with soil preparation and planting

for the next. Input purchases may be required before there
 
has been any income from the main season crop. The economics
 
of reservoirs vs. shallow wells or even the hydrology and
 
biological aspects of their use in spezific sites for dry
 
season crop production are not adequately pred :zable at
 
this time. Site specific analysis may be requirad,
 

4. Climatic/soil croo suitability classification,

A major need in improving Arming systems is tne aoility to
 
better predict the suitability o a given soil Aincluding

land farm positicn) and climatic combination for a particular

crop or cropping pattern, The inaDmlity to do this leads
 
to a heavy requirement for site specific adaptive research
 
or trial and is, in fact, raspcnsiile, for the relatively

large component of these activi:ias in this project,
 

The project will provide for concentzated field 
research, demonstration trials and extension trials in
 
8 differing but relatively small areas. it will alsc provide

detailed soil and topographic mapa and aczurata weathar-,.

records during the project, These collectively prcuide a
 
basis for research on classification of climatic-soil
 
combinations according to adaptability for the crops and
 
cropping patterns being studied, This research could provide
 
a basis for a broader ciassification covering most of the
 
Northeast and thereby greatly extend the utility of the
 
cropping systems work done under the praject and thz rz
 
of the project as a whole.
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5. Increasing soil organic matter, Maintenance or
 
increase of soii organic matter is espZcially difficult in
 
cultivated sandy soils in the tropics, 
Low soil organic

matter content is generally considered to be a limiting

factor in crop production in these soils. It has implications

with respect to soil water holding capacity, soil structure,
 
supply of soil nitrogen, phosphorus and sulfur and regulation

of micro nutrient supply in the soil, Two project components
 
are directed to the soil organic matter content, composting

and minimum tillage research, The maintenance of soil
 
organic matter is also 
an area which would be amenable to
 
a farming systems research approach, Crop production,

animal production, forestry, soil science are intimately

related to the problem and all of these should contribute
 
to a solution.
 

Other Factors
 

The focus of a farming systems research project
 
on one or more of these points does not mean that other
 
weaknesses of the present system must be ignored, These
 
can be included to the extent possible without losing sight

of the main focus, Some other important weaknesses which
 
could be addressed as secondary issues include:
 

1. 	Soil fertility - especially such measures
 
as better use of animal manures, compoeting,
 
more effective usa of residues, use of
 
mulches 'either grown in place or brougnt in),
 
etc.
 

21 	 Wood production - wood for fuel is in
 
snort supply in many villages and most are
 
concerned about the tuture. 1r4 addition
 
wood for building, fencing, etc. is often
 
scarce and or expensive.
 

3: 	 A program of bio-gas production is being
 
implemented in Thaiiand, :oduction of
 
raw material for bio-gas generators is a
 
factor which may need attention in farming
 
systems development.
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Table - Lmplembntation Schedule fzr Demonstrat.ion and Research 

YEAR
 
Activity 
 -1 2 - 4 ~ L5 

1. 	Fertilizer fiEld evaluationI 

Experiments, No- - 3 13 13 IS 13 13 

2. 	Shallow well resea.:h 
Tambon projects, No - 2 

3. 	Minimum Tillage 
Experiments, No. 1 

4. 	Saline soil amelioration
 
Salt diversion channels,
 

rai protected 500 500 500 500 500
 
Tolerant plant demns.ra:i.ns 

Rice (rai2 i .0 70 70 0 70 
Woodlot ,rai) -0 30 30 30 30 
Pasture -.- 30 30 30 30ai) 	 0 


5. Public land demonstratzrn 
Farmer specia-ist .rain ng
 

Man weeks 	 6 4 i0 0 10 
Demonstration reet:nq, N. 6 4 10 1Z i0 
Demonstrati,-ns in pr..gres.i, No. 6 i0O C 0 1C -0
 

6. 	Farming system resear:h 
Selection of azti:t es x 
Research prcgrars, No. 2 4 4 2 
Final reports, No, 2 2 

http:demns.ra:i.ns
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H - RESOURCE INVENTORY
 

Weather Data
 

According to Kopper's climate classification, N.E. can be
 
classified as the "Aw" climate type. It has high rainfall with
 
distinct wet and dry seasons. The driest month has less than
 
2.4" of rain. The natural vegetations are dipterocarp forest
 
and grasses. There are wide varieties of crops under this
 
climate condition. The most important ones are rice, cassava,

kenaf, sugar cane, beans, vegetable, tobacco and fruit trees.
 

In Lahan, Kwang Chon, Tae and Taket, the rainy season
 
begins in May and ends in October, but Nong Kaew, Na Muang,

Na Thom and Na Ngua, it begins in April and ends in September.
 

To study the influence of the climate on the cropping
 
pattern and the growth of crops in a specific area, knowledge

about local climatic conditions of that area are needed.
 
There is a lack of such information in the project areas.
 

There are few important elements controlling climatic
 
condition:
 

Rainfall
 

Rainfall is the most important factor influencing agri
culture. The growing periods are determined by water avail
ability. The determination of the beginning of the growing
 
season is based on the 
start of the rainy season. A normal
 
growing period is defined as one with a period when there is
 
an excess of precipitation over potential evapotranspiration.

During the growing period, precipitation may again be less than
 
potential evapotranspiration and crops often mature on moisture
 
reserves stored in the soil profile. Soil moisture storage
 
must be considered in defining the length of the growing period.

However, the amount of soil moisture stored in the soil profile
 
and available to 
the crop varies with the depth of the profile,
 
the soil's physical characteristics, and the rooting pattern
 
of crops. The project areas have erratic rainfall, the soil
 
has low moisture holding capacity, and surface run off is rapid.

To solve this problem, it is necessary to use cropping patterns
 
which are suitable to the rainfall conditions.
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Temperature
 

In general, temperature determines the rate of growth

and 	development of crops, but in some crops temperature may also
 
determine whether a particular developmental process will begin
 
or not. In some crops both day/length and temperature may

determine the time when the plant will flower; therefore low
 
temperature can cause a problem through delay In flowering

and 	maturation and poor seed set 'eg maize and sorghum).

Temperature affects many conditions of plants growth such as
 
photosynthesis, respiration, cell wail pexmeability, absorption

of water and nutrients, tzanspiration, enzyme activity and
 
protein coagulation. The most suitaDle temperature range for
 

°
agricultural plants is 150 - 40 C. Atmospheric temperature

of the eight tambons falls in this range; therefore, temperature

is not a limiting factor for plant growth, but it does limit
 
the type of crops which can be grcwn.
 

Evaporation and Relative Humidity
 

There are no climati: data on evaporation and relative
 
humidity in the eight tamnons or in the amphoe city. Evaporation
 
varies geographically as well as seasonally, In the Northeast
 
the seasonal variation is regular in transiticn from minimum
 
values in September - October to maximum values in March -

April. 1/ The humidity or the region varies according to the
 
trend of the monsoon, with a mean relatively humidity reaching
 
a minimum of around 60% in March and rising to a maximum of
 
about 80% in August or September. I/
 

Evaporation data is essential for determining water
 
needs and estimating the soil water budget0 In addition to
 
its effect on evaporation, relative humidity often correlates
 
closely with the degree of disease infestation in crops,
 

In order to evaluate research field trials, demonstrations
 
and farmer adoption of recommended practices, it is necessary
 
to know the weather parameters during the life of the project.
 
Rainfall, particuiarly, can vary greatly within short distances
 
in the Northeast and weather records are not generally available
 
outside of the provincial capitals, To monitor weather during
 

1/ 	Asian Institute of Techno.ogy, Water For the North East: 
Drought Analysis, Part I: RainFa7a... Anaiysis. 
(December, 1979, BangKok) 
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teprcezt it w IInecessary to set up simple weatherctations, h .cambons in Si Sa Ket are adjacent and can
 
beserved by on~e station."'

.... 4 At~each site a Ilo- alI recorder will be chosen from. 

goenmn of in or interested farmers, Those chosen will 
loig cal sDepartment:?in Bangkok.:: r-


Land Use Planning Maps-
 .-

A,general reconnaissance soil survey has been conducted,

and Soil maps' which classify soil capabilities suited for rice
 
and upland* crops have been printed by the DLD for all provinces

in the Northeast. For all of selected area ,8 tambons) more

detailedLsoil classification maps (scale 1:10,000), contour maps

(scale 1:10,000 and 1 m. interval), land suitability maps

(scale 1:10,000) and land use planning maps--soale 1:10,000)

will be prepared during the first part o± project implementation.

During the soil survey, specific reservoir sites will be located.
 
The suitability of these sites for reservoirs 
both natural 
and impounded) will be recordad,
 

Soil Testing 

At the present time fertilizer use is one of the more
profitable methods of Increasing crop production available to
 
the farmer. I/ The need and value of fertility needs to be
 
constantly bfore the farmer and th 
prof" ssional recommenders
An increased emphasis on soil testing and field trials is
 
proposed. A reconnaissancetsoil fertility survey should be
 
carried out by the lo-ai extension official, in oider to make
 
himself andthe farmers aware of,'the fertility status of
 
different soils, effects of cropping systems and fertility

management. Farmers should be encouraged t 
soisl-sample
fields on a Systematic basis in order to ident~fy soils with 
a potentially high return for fertilizer use and in rOder to
understand problem fie.ds, the basis of soil fertility and

the need for "a balanced fertility program, This woud 'also


the farmers and profezsional ecomrenders understand the 
need-Lfor the use of proper fertilizers -- a fact which was 
pointed out as a problem in the site survey report.
 

Soil samples for the reconnaissance suz-vey will be collected
by TEA and ccntact f az mers after training by p:oject szaff. ,Sampling sites'il be'prec'sely located on aeia: htorah 

so that can identified to 2ariia:isamp eshey be as soii type, 

0 S . ... I P,th,,d eh 

hos .' ..O 


Agp 
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will be callected by TEA, project staff and fazmers in con
juncticn with demonstration trials or extension trials or
 
during in%'estigations of problems in the field. Samples will
 
be analyzed at the NEROA laboratories.
 

Projected samples to be analyzed are:
 

Reconnaissance Farmer
 
Year SampleE Samples
 

i 800 200
 
2 800 400
 
3 800 600
 
4 
 800
 
5 1,100
 
6 1,200 
7 1,500
 

Total: 2,400 5,800
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-ECONOMICI 	 STUDIES SUPPORT 

In this very .abbrviated project design+activity there
is :in'cluded amicro-economic analysis to find the econom'ic 
conseqences of proposed changes' in farming systems, 
obviously, this will 'bea very limited analysis owing 'to 

-,-both,-l imitations f.time_an,.of.data.. .Data-,about ..the--peif ic~7r;i's .water, cost, input response, aemand and resource supply 
situation of the individual tambons woulr be required- for a 
reliable analysis. Several months of p . fessional time would 
also be required. But as experience in both developed and 
less-developed countries demonstrates, "It is very important 
to achieve an- immediate impact which will give the farmers 
confidence in the extension ageits and agents confidence in 
themselves." 1/* And this implies a high degree of certainty
that the recommended changes will prove profitable (or otherwise 
beneficial), It also requires that they are feasible within 
the resource constraints of individual farms or groups of 
farms and of managerial capacities. 

The agricultural economics component of the NERAD 
program is viewed as a part of a more general farming systems 
program. One of its roles is to help with the preliminary 

* identification of those activities which appear to:iave 
potential for increasing the productivity and income of farmers, 
A second is that of analysing in a rigorous manner, based on 
data from on-farm experiments for major classes of resource 
situations, their economic feasibility as a part of a general 

" 	 farming system, A third role is that of identifying and, 
where possible, proposing means for remcving constraints to 
productivity increases, such as those of market, input s 1upply, 
credit, tenure, and other institutional constraints. 

Economic' FeasibiiLy An&aysis As A L:.n , Activ_-c.,.t 

'The foregoing considerations st*.-ggest th .iz bcfore any
lima rj change" 2.in enterprxses or cropp. rg .ieq-.Jeces is 

I/ 	 Daniel Beno- and',a=.as QF -.riscn,. AL'.2ul Eenna 
The Training and :i i ys .am Waahingtn, DC,. World Bank, 
May .. 977, 

2" 	 A "major .changs' az which requires sn*g :n -I:is defined one ; 
additional cap.6i: , a chans in size Cr £npt .leve l . of ther 
enterprises or cne wh'zh impz~tan2yi:tae tc tha fa:m 
fa• ily I s meansz,f s~b,, s a n.zc.C g Z_ , f le, 

Cirect seedIng ci nmlv~iain _ . -t& crt 
measure .and use .f ,L@.p =d' ._e._s .n .: sma__ ... p .... o=f 

6_5 c, 5z 
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Unfortunately, field visits to a small number of
 
cooperatives and Cooperative Promotion Department offices
 
suggest that expertise for analysing market possibilities and
 
organizing effective group marketing systems is not presently

available at local or regional levels. Exploration of
 
possibilities for technical support of this type has not been
 
undertaken at the regional offices or national offices of the
 
Cooperative Promotion Department. A report on "A Comrehensive
 
Plan for the Development of Agricultural Cooperatis (1979)
 
by NESDB suggests that a regional cooperative training center
 
will be developed which may upgrade capabilities of management.
 
However, provision for technical assistance to local societies
 
or farmers' groups with interests in cooperative marketing
 
is scarcely mentioned. It is relegated to one of the
 
13 categories of services to be provided by the National
 
Training Institute and no detailed plan is provided. Other
 
than this, the report mentions only "developing a close
 
working relationship with the DAE (now OAE)" (P. 29).
 

The fact that the recommended action in the NESDB report

has been, reportedly, rejected, leads to a regretted but
 
inevitable conclusion. Technical assistance for group marketing

ventures, for feasibility analysis as well as organization

and management, will have to be provided internally by support

staff or solicited from the Office of Agricultural Economics
 
and/or business and economics faculty at local universities.
 
Further, it is a type of assistance which is absolutely
 
essential to the success of this project. Without it, serious
 
risks of economic losses to those who attempt some of these
 
speciality crops activities are inevitable. And such losses
 
are likely to diminish farmer acceptance of other innovations
 
for long periods thereafter, even when they would be genuinely

useful.
 

The functions of the marketing and marketing organization
 
support staff person would include identification of genuine

market malfunctions.l/ In addition, they will include an
 
assessment of alternitive means to remove any serious malfunctions.
 

The appropriate means for solving a marketing problem
 
may be in some cases a very informal arrangement such as hiring
 
a truck to transpnrt produce to an existing market or arranging
 

1/ By malfunctions is meant situations in which (1) market
 
price differences exceed the cost of movement between
 
geographic locations, (2) in which prices at different points
 
in time exceed the cost of storage, or (3) prices of raw
 
and processed commodities differ by more than the cost of
 
processing.
 

V\ 
1 
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a contract between farmers and a buyer. In still others it
 
may turn out that a wholesale merchant or some small group
 
may be paying exploitatively low prices. In such cases a
 
cooperative or cooperative-like organization either to bargain

collectively with the buyers or to perform the marketing

functions of these tradesmen may be advisable.
 

If cooperative action is the most feasible solution,
 
assistance in setting up the formal organization (charter,

by 	law, etc.) will be required and selection of a manager and
 
training on the legal, financial and membership relations
 
responsibilities will be important. These types of training

and assistance can be supplied by the Department of Cooperative

Promotion. Legal assistance and training tacilities for these
 
purposes already exist and should be used. However, we would
 
emphasize that the legal and organizational structure should
 
1e 	coordinated with the economic requirements for effective
 
market performance. Therefore, participation in setting up

the organizational structure should include both those with
 
knowledge of cooperative law and philosophy and those who
 
recognize the specific market situation and the actions which
 
will be required for economic success. Training of management

should include training in basic business management and
 
economic analysis, and technical assistance may be required

in 	these areas. The marketing staff should be equipped to
 
supply it.
 

In 	view of these factors, it is proposed that decisions
 
on 	whether to solicit the services of the Cooperative Promotion
 
Department in forming cooperative marketing or purchasing

activities follow a thorough evaluation of the problem and
 
alternative solutions by the marketing specialist on the NEROA
 
support staff. Further, we suggest that qualified marketing

personnel be involved in organization and management training

activities as well as cooperative spec-.alist personnel.
 

Input Market Performance Evaluation
 

The markets for fertilizers were observed on the site
 
visits. Animal feed, pesticide, animal med-cation and
 
equipment markets were not observed, owing to difficulties of
 
identifying relevant types and qualities, and to insufficient
 
time, However, prior experience in Thailand suggests that
 
some of the other input markets are subject to very serious
 
malfunctions such as adulteration, misleading or false labels,
 
and noncompetitive pricing.l/ This means that more detailed
 

1/ 	Feeds and vitamin supplements purchased by the Northeast Ag:icultural
 
Center during the 1967-69 period were found to be misiabeilld and
 
adulterated in some cases.
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reconnaissance of these markets and possible group action
 
may be required to assure dependable low-cost supplies of
 
these goods. However, fertilizer markets were observed and
 
appeared to be adequate in the two tambons of Nakhon Phanom.
 

Within Changwats Chaiyaphum, Si Sa Ket, and Roi Et,

pricing of fertilizer is extremely uniform, usually with a
 
margin of 
l0 per 50 kg, bag between retail and wholesale.
 
Private dealers are fairly numerous, Several indicated that
 
they could obtain supplies of formulations not in stcck within
 
a period of not more than two weeks and one said as little
 
as four days. Retail prices of ammonium phosphate (16-20-0)

in all but Nakhon Phanom mainly fell in the range of $250 
-

0260 per 50 kilogram bag.
 

Prices at cooperatives were, of course, $30 40 less,
-

but delivery was reported to be seriously late in most years.

Whether this will be true in the future in view of recent
 
attempts by the Marketing Organization for Farmers to speed

the process of bid-letting remains to be seen. While this
 
somewhat subsidized fertilizer is obviously preferred by

fa:mers if delivered on schedule, the 12 - 16% lorcer price

charged by cooperatives is not essential to profitable

fertilizer use. Both experimental information l/ and
 
unpublished survey data for Tambon Taket 
(Si Sa-Ket) suggest

that yield responses are sufficient to cover more than
 
four times the cost of fertilizer. Thus, fertilizer is an
 
extremely pxofitable input at either the private dealer or
 
cooperative price schedule,
 

The situation in Nakhon Phanom is one of 
a very "thin"
 
market, The level of application of fertilizer to rice is
 
only about 05,7 worth which is equal to 1I1 kg. of 16-20-0
 
at a price of 05,0 per kilogram. Associated with this are
 
very high retail prices in both Amphoe Na Wa and Amphce Ban
 
Phaeng. However, Tambon Na Thom is closer to another
 
Amphoe town, which time constraints did not permit us to visit.
 
However, according to our present incomplete information,
 
most formulations appear to be nearly p80 above wholesale,
 
Partly because of transportation costs, wholesale prices in
 
Nakhon Phanom are about 910 higher than in Roi Et and
 
Si Sa Ket.
 

1/ Office of Agricultural Economics, Bangkok
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The situation in these two tambons is one which probably
 
will require direct action. The very poor laterite soils are
 
probably much less responsive to rice fertilizers than the
 
sandy loams and clays of the other tambons, possibly less than
 
half as large an increase in yield per unit application of
 
fertilizer. This, plus severely overpriced fertilizer, may
 
combine to restrict fertilizer use to the present low levers.
 
The cooperative in Amphoe Na Wa distributed only 20 tons of
 
fertilizer last year to farmers in Na Ngua. This was about
 
20 kilograms per farm or two kilograms per rai. Whether
 
more could have been sold is not clear.
 

If delivery has usually been late or if the cooperatives
 
supplies of fertilizer have been exceeded by demand, group
 
purchase from wholesale sources in Nakhon Phanom (for Taket)
 
or Sakon Nakhon or Udorn (for Na Ngua) is probably justified
 
as an extension activity. However, this should be explored
 
with cooperative officials to verify the nature of the
 
present situation.
 

Production Credit
 

Bank for Agriculture and Agricultural Cooperatives
 

BAAC: General policies to further expand agricultural
 
credit oered through B.A.A.C. have been announced in the
 
press. This will, presumably, make more credit available in
 
these and other tambons. But two factors should ba recognized
 
in this connection.
 

The first of these factors is that the BAAC credit,
 
especially that channeled through cooperatives and farmer groups,
 
is heavily subsidized. At present it is being offered at 12.0%
 
per annum, at least 6.0% below "prime" rates on secure loans
 
of major lenders. The "prime" rates constitute the opportunity
 
costs of money. A second is that collection on BAAC direct
 
loans to farmers and, especially, through cooperatives and
 
farmer groups, have been far below amounts due and payable.
 
Arrearage on short term loans have been between 21% and 25% of
 
loans matured in recent years for BAAC direct loans and more
 
than 50% for those loans extended through cooperatives.l/
 

Data on BAAC operating expenses are not immediately
 
available. The reported rate of disbursement was g: 99 million
 
($000,000) per BAAC Officer, in 1978. This would add 4.0% to
 

1/ 	Bank for Agriculture and Agricultural Cooperatives.
 
Annual Report 1978, Bangkok ,undated'.
 



ANNEX V 1-7
 

the 	cost of credit extended if total salary travel, clerical
 
and 	other non-interest costs were equal to only 080,000 per

year %$4,000) per officer, (We judge that the true figure is
 
more than double this amount,;
 

What proportion of these arrearages will eventually be
 
collected is a matter of speculation. However, the fact that
 
the 	weighted average age of arrearages was 14 years in 1979, l/

means that the real cost of money loaned by BAAC is equal to
 
not 	less than 1,29 times its opportunity cost. Thus the real
 
cost of money, exclusive of operating cost, is at least double
 
the 	12,0% interest charge, 2/ If 5% of loans ou-stan ing are
 
never collected, the real cost of money closely approaches

the 	interest cost on merchant credit. For loans through

cooperatives tne real cost would probably be in 
excess of 50%.
 

We have only fragmentary reports on loan arrearages

in BAAC financed loans in the specific amphoes, in which
 
pilot tambons are located. These appear to be much higher

than national averages, Legal actions to recover loans
 
were few,
 

BAAC reports legal action against only 2,339 clients
 
with delinquent payment in 19'8, out of a total of
 
209,096 medium and short-term loans to individual farmers in
 
arrears. 3/ However, one Changwat BAAC Officer reports about
 
37 cases being currently prosecuted involving several group

loan accounts, one of which has over 20 members,
 

Commercial Banks
 

Commercial banks provided 46.2% zf combined BAAC and
 
commercial bank credit to Thai farmers in 1978,.4/ 
 However,

BAAC loans to many more farmers than do comme:ciai banks,

Direct and indirect loans numbered 1,746,000 and 293,000,

respectively, in 1978, 
 Average size loans of commercial banks
 
were $26,898 as compared with BAAC's 05,255. 5/ Associated
 

1/ 	Ibid. Table 5, pt 26t
 

2/ 	Assuming, 21% of loans in arrears an average of i14 years,
and a prime rate of 18%, real mcney cost = :18 + 
(.21 x 14 x .18'; = 25 or 25%, 

3/ 	BAAC; op, cit., p, 53, 

4/ 	BAAC, op, cit,, p. 51.
 

5/ 	BAAC, opt cit:, p. 52.
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with this difference is a probable large difference in overhead
 
service costs per baht loaned,
 

The rate of arrearage reported by the one commercial bank
 
queried was miniscule, This amphoe branch bank had over
 
1,600 loans and three loan officers for agricultural credit.
 
It reported delinquent accounts of less than 25 individuals,
 
all of which were judged to be collectable.
 

Personnel cf both commercial banks expressed the view
 
that they were quite interested and willing to support with
 
credit enterp:ises of farmer-clients working closely with
 
extension on the contemplated pilot program, The impression

given was that they felt that these were more secure loans
 
(and possibly, required less policing cf the use of loan funds)

than those to less progressive farmers. One was sufficiently

interested to propose a meeting with the branch executive
 
staff which our schedule did not permit.
 

Conclusions on Production Credit
 

One conclusion that emerges from these fragments of
 
information is that adequate quantitative supplies of production
 
credit from institutional sources will probably be available
 
at relatively low cost.
 

Even the ccmmercial banks have systems which allow the
 
farmer tc either pay intexest for only the actual amounts
 
used and for the period of actual use or zo get a partial
 
return on amounts not yet spent by holding tham in a special

savings-type account. Thus, a farmer who negotiates a loan
 
in May, using half of it for fertilizer and transplanting labor
 
and half for harvesting labor; may actually pay interest costs
 
of less than 8% of the principal amount at 22% per annum.
 

The problem group, as always, will almost certainly

be the severely impoverished, especially those who aze tenants
 
and those with insecure titles, both of whom often have heavy

loads of pre-existing debt which tie them to input suppliers

and market outlets, It might be possible through very

intensive work w.itn a small number of such clients to upgrade

their productivity enough to make them reasonably safe loan
 
prospects, However, there appears to be no obvious way to
 
do so with presently expected personnel and institutional
 
resources except by sacrificing most of the productivity

gains which would make this project economically feasible,
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As a matter of general developmental strategy, it seems
prudent to avoid insofar as possible confusion between welfare
 
and productivity objectives. 
As now administered, the
 programs of BAAC and, especially, cooperative production

credit, appear to be subject to this confusion. This encourages

some farmers to feel little responsibility for either productive
use of these funds or repayment on schedule. Therefore, in a

pre-implementation phase or early implementation period, tambon
 
agents and project management staff might properly request that
these agencies 
announce and attempt to make loans primarily on
the basis of productivity and repayment capability criteria,

rather than the criterion of "need" alone. 
 In this way credit
 
can be distinguished from outright grants.
 

This, it appears, should be the basis for ill loans,

whether from BAAC or commercial banks. Otherwise the tone of
the present cooperative and BAAC programs, that of "government

help" rather than "self-help" through improved farming, is likely
to spill over into their view of the NERAD program. And this

is likely to adversely affect motivation to achieve program

objectives.
 

Comprehensive Credit: Refinancing
 

In all areas, but particularly in Chaiyaphum tambons,
 
some problems of endangered tenure owing to the "vicious

circle" of credit tied to exploitative "green rice" sales

exist. Those already operating as tenants and landless

laborers are, in general, a seriously disadvantaged group.
 

BAAC Operations
 

BAAC long term 
(10 year) loans for the purpose of real
 
estate repurchase or complete refinancing were outstanding to
 a small number of farmers in 1978 (approximately 7,100) with

principal outstanding of $174 million. 1/ of these, 148 were

in arrears on payments. However, one of the Changwat BAAC

officers visited reported that most of the refinancing loans
 

1/ BAAC, Op. Cit., p. 34 



Annex V 1-10
 

in his changwat were -everely in arrears on interest and
 
principal payments. It was his belief that very intensive
 
retraining and close supervision of farming operations would
 
be requi{red if these types of loans were to be repaid. He
 
indicated that the clients tended to view these as gifts or
 
welfare payments. This view held by farmers was, apparently,
 
completely valid. No action had been taken to foreclose
 
mortgages on the delinquent loans, several of which were
 
several years in arrears.
 

From all indications the concept of supervision in the so
 
called 'supervised credit" does not extend to the level of
 
management supervision. The loan case load per loan officer of
 
400 : 1, 1/ any intensive management supervision would be
 
precluded with current staffing.
 

Office of Agricultural Land Reform
 

According to the Land Reform Act of 1975, agricultural
 
land reform is defined as the improvement of land rights through
 
allocation of state-owned and private land, purchased or
 
expropriated from large landholders, to farmers with no or
 
insufficient land. Farmers may hire-purchase, rent, 'gr utilize
 
the allocated land and will receive agricultural devlopment
 
services from the Government. Land reform areas of both public
 
and private types are estiblished by Royal Decree, which
 
requires a Cabinet decision. Such areas are designated on a
 
district basis, and land reform programs are to be completed
 
in three years. There is to be no transfer of land during this
 
period without the approval of the Agricultural Land Reform
 
Committee.
 

It is the policy of the Office of Agricultural Land Reform
 
(ALRO) that for private land to be declared a Land Reform Area,
 
priority will be given to areas where tenancy is greater than
 
40% and agricultural yields/rai are low; for public areas
 
yields/rai must be low, squatters must occupy more than 50%
 
of the area, the land must be suitable for cultivation, and
 
land holdings should be continguous and not more than 150 km.
 
from the provincial capital city. Special consideration will
 
be given to areas which are subject to communist insurgency.
 

Therefore, ALRO has no legal means for addressing tenure
 
problems within NERAD Project tambons.
 

1/ Based on an assumed 3 officers per amphoe served, a reported
 
780,514 total branch clients and 528 amphoes served. See
 
BAAC (op. cit.) Table 1, p. 18.
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Conclusion
 

The problem of 
severe debt load and the growing incidence

of exprcpriation of owners by mortgagees are problems. 
The
 
solutions 
to these problems is beyond the capabilities of

existing agencies and, clearly, beyond means of tambon extension
 
agents. Hence, no activity which is specifically addressed to

the problems of over-indebtedness and land tenure is proposed

in this project.
 

Thd pliaght of these farmers is worthy of government attention.
 
Retraining-refinancing programs for those who are young enough

and who are 
capable of learning improved farm man,'qement may be

justified in some cases. 
 in others, preparation for productive
 
careers in off-farm work using retraining programs and subsis
tence grants may be desirable. But this is clearly beyond the
capability of a generalized program which aims to improve farm

incomes through increased productivity. Incremental farm

productivity will almost certainly be miniscule relative to costs
 
in these programs,
 

Resource Development Activity Evaluatlon and Planning
 

A significantly large group of potential activities proposed

in this project relate to soil and water resource development and

utilization. By definition, activ.ties related to large-scale

water resource (irrigation-flood control-power) projects 
are

excluded from consideration, However, small-scale ground water

and surface water projects are not. Neither are 
land shaping and

other land resource development activities of small scale.
 

The technical feasibility of these projects will, of course,

be evaluated by the soils and engineerinq personnel who plan

the physical structures and select the sites for them. 
However,
 
as the very unsatisfactory levels of utilization of most largescale irrigation projects illustrate, meeting technical feasibi
lity criteria is not a sufficient basis for making a satisfactory

contribution to farm family productivity and incomes. 
 It is,

therefore, important that economic analysis be applied to the

selection of such investment activities through (1) realistic
 
projections of the profitable utilization of these resources 
once
they are developed, and (2, concurrent estimates of benefits and
 
costs among these activities. In addition, socio-cultural and

legal or institutional factors determining the 
level of utiliza
tion and discribution of benefits among income classes should be

carefully assessed. In particular, atrenzion should be given

to land tenure, including il' the present situation on privately

owned lands, and k2 the basis for title transfer from public

to private ownership, credit for purcha.se and development, and
 

http:purcha.se
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the prccese-e by which secure titles may be granted for lands
 
now part of the national domain (public lands).
 

Some very crude assessments of potential activities and
 
their benefits and costs (internal rate of return are included
 
in other ;:cuncents appended to this Project Paper. Further
 
screening and evaLuation will be essential during the implemen
taticn phaie. Planned access to economic planning and project
 
evaluatzn cmpaz i:ty is a logical requirement for program

effeczvenes , Mzreover, this planning activity should logically

be ccordrat ed with more general agricultural development and
 
infrastxicture planning at regional and local levels,
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G - TECHNICAL ANALYSIS - ENGINEERING FEASIBILITY
 

Construction Activities
 

1. Water Resources Development
 

A major component of the Project will be the
 
development of dater resources. In general, activities apply
 
simple techniques for utilizing local resources and man power.
 

Site surveys, engineering design and construction
 
monitoring will be the prime responsibility of Department
 
of Land Development %DLD/. The DLD has demonstrated its
 
competence in providing such engineering services. In 1980,
 
DLD constructed 367 water impoundments, 221 done through
 
force account and 146 by contract. For 1981, DLD will
 
implement 437 water projects and approximately 60% will be
 
located in the Northeast, Recent RTG water resources
 
development policy (September 1980) states that DLD will be
 
the primary agency responsible for small scale water impound
ments including survey, design, and construction of farm ponds,
 
embankment dams, weirs, pit ponds and swampy area deepening.

The DLD Engineering Division has 19 engineers on board and
 
has been allocated positions by the CSC allowing recruitment
 
of 8 more engineers. In addition, there are more than
 
30 technicians tsurveyors, draftsmen, etc.) and over
 
100 mechanics. However, to ensure that proper site selection,
 
design standards and supervision of construction are realized
 
for the Project, a senior consulting engineez will be hired
 
to work under the direction of the Project Manager to assist
 
in survey, design and monitoring the performance of DLD and
 
the construction contractors. Following completion of each
 
water facility, DLD will assist in estaolishlng water manage
ment and maintenance systems.
 

All the construction materials such as cement,
 
steel, boulders, gravel, sand and wood can be easily secured
 
at the sites or within a reasonable haul distance and at
 
comparatively reasonable prices. Experienced and competent
 
local contractors for the construction can be found throughout
 
the Northeast. They usually hire available local skilled
 
labors and workers and therefore reasonable prices can be
 
expected.
 

Cost estimates for water improvement/construction
 
were based on average anticipated site conditions and visits
 
by DLD and USAID engineers. Ccst estimates reflect recent
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USAID supported project costs and present construction costs
 
in the Northeast in accordance with guidelines for RTG
 
agencies with construction experience (ARD, DLD, and DOLA).
 
It is proposed that the ARD and DLD standard detail drawings
 
and general construction specifications for water resources
 
development projects be used. Detailed plans will be required
 
for all activities before implementation except well improve
ment which will be done by the people themselves, For
 
shallow well improvement, ARD's shallow well standard drawings
 
and guidelines will be used (See Section 4 below for examples
 
of cost derivations.)
 

2. Office Buildings
 

For the office center building, RTG standard/
 
typical engineering plans and unit cost per square meter area
 
($95/m2 ) was applied.
 

3. DesLgniConstructLon Process
 

In year one of the project DLD will provide a survey
 
and design team which w-ll start field studies and design work
 
on water improvement activities throughout the Project area.
 
All design work will be accomplished at a central office in
 
the Project area.
 

Finished design specifications and contract
 
documents will be forwarded to DLD Bangkok for review/approval
 
by the central office and then to USAID for final approval by
 
USAID. After the documents are approved they will be sent
 
back to the Project area for bidding/contracting through the
 
Provincial Governors Office.
 

The design contracting effort can be completed
 
in three years by the design team.
 

Starting in year two, the first construction season,
 
DLD will provide one construction supervision team plus two
 
additional construction inspectors. This quality control
 
group would be in charge of all construction activities
 
financed under the Project. The team would do the control
 
layout work and inspect critical construction elements as
 
the work is underta.%en. The two inspectors would be roving
 
inspectors and would perform scheduled and unscheduled site
 
inspections of Project construction. This level of effort
 
is expected to maintain good quality control of construction
 
for years two through four of the Project which is expected
 
to be the period when construction will be carried out.
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The senior engineer for DLD will coordinate with
and work under the guidance of the Project Manager. 
Both the
DLD and Project senior engineers will be intimately involved
in the design/construction effort, and they will backstop
both teams, (design and construction) as required.
 

The DLD central office in Bangkok can be called
 on to consult on engineering problems as can the Engineering
and Science and Technology Office in the USAID which will be
monitoring the infzastructure com pnents of the Project.
 

T.e organization of the engineering services for
the Project provides the proper level of control necessary
to assure appropriate professional engineering standards are
incorporated into all infrastructure activities, and to
assure that construction is carried out to meet the planned
needs within the project im tementation time-frame.
 

The personnel supplied through DLD will all be
temporary hires excepting the senior engineer. 
 It is expected
that those who perform well will at a later time become
permanent employees of the DLD, 
All of these temporary
employees will be paid for from Project funding. 
In addition,
one temporary senior engineer will be hired to work with
DLD on other DLD activities and will be paid for under the
Project. 
This will allow DLD to assign a "proven" senior
engineer from their regular staff to the Project (paid by DLD)
for four years as mentioned above. 
 He will reside in the
Project area during the four years.
 

DLD can hire the required staff from the Thailand
professional and sub-professional labor market. 
This Project
will extend DLD's engineering staff to a field location for
a four year period, and it is expected that the success of
this Project will result in a further move toward decentralization of these services into other rural areas, in accordance
with current RTG policy toward decentralization.
 

4. 
Cost Estimates for Construction Components
 

Cost estimates showing expected average costs for
wells and filter systems are attached to indicate how costs
were derived. An illustrative schedule of water resource
components showing unit costs is also attached,
 



A. Cost estimate fcr water-filter system
 

Mean depth of shallow-well (for drinking) 


Standard diameter of drinking well 

2 

Volume of earth excavation !1 (1.50) (4) 


4 .3Labor cost ioz eazth excavation 4513m 


Distance of drinKing well from village pond t 


Diameter of corcrete-pipe for filter materials
 
1.00 long) 


Depth of embedea conc:eta-pipe for filter material 


VoL-me of earth eAcavation (0,5 x 3 x 10) 


Labor cost for excavation 45B/m 3 


Labor cost for earth-fill and compaction 35AIm 3 


Unit zost of concrete pipe 01.20 m x
 
1,00 m long x 0.044 thick 


Number of concrete pipes required 


Cost of concrete pipes 


Filter materials x 1,30 swelling:

3 
- Find sand 0.4 m x 2000,'m 3 


3 
- Course 9:ave. 0.4 m x 2000/m3 

3
- Active ;arDon 0.2 m x 500A/m 3 


Cost of skilied lanor for f~illng filter material
 
and emnedding 


Number of concrete rings f:r drinking well
 
(0120 x 0 50; 


Cost of concrete rings 140B/each 


Volume of concrete apron on top 

0.10 xil. 12,22 - 1.22) 


4
Unit cost of reinforzed concrete 


Cost of concrete dpron included labor) 


Total cost for water-filter system 


Say 


s 

= 

= 

-

-

= 

= 

= 

= 

-

-

= 

= 

= 

-

= 

-

= 

-
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4.00 m
 

01.20 m

3

7,00 m 

315 9 

10,00 m 

00.30 m
 

3.00 m
 
3
15.00 m
 

675 


525 


100 


10 


1,000 


80
 
80 

100 


300 


9 


1,260
 

0,3 


2,200 


660 


4,995 


5,000 


5 

3
 

B/ea.
 

ea.
 

J
 

1
 
g
 

1
 

ea.
 

3
 
m
 

3
O/m
 

B 

J 

0 
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B. Cost Estimate for Shallow Wells 

Mean depth of shallow well - 6.00 m 

Standard diameter of shallow well = 
Volume of earth excavation II (1.50)2x (6) = 

43 

01.20 m 
10.60 m3 

Labor cost for earth excavation 459/m 

Standard size of concrete rings use 

01.20 m x 0.05 thick x 0.50 depth 

480 

Number of concrete rings required - 12 ea. 

Unit cost of concrete ring include profit
and transport 

Cost of material (concrete rings) 

-

= 

140 

1,680 

/ea. 

Total cost for a shallow well (480 + 1680) = 2,160 
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C. 	EXAMPLES OF RECENT WATER RESOURCE
 

MODIFICATION CONSTRUCTION PROJECTS
 

No. Province District 	 Storage Surface2 Total Cost
 
Capacity (M3) Area (M) ($)
 

1 Udon Thani Nong Bua Lum 53,000 35,330 28,130
 
POO
 

2. Sri Saket Rasri Salai 17,990 8,000 18,950
 

3 Roi Et Suwanna Phum 27,300 14,218 20,500
 

4. Surin Chumpholburi 	 150,000 18,200 27,430
 

5. Nongkhai Phon Phisai 	 600,000 400,000 24,000
 

6. Chaiyaphum Ban Thaen 52,500 35,000 25,000
 

7. 	 Nakhon Ratcha- Khong 446,700 297,800 48,200
 
sima
 

8. Nakhon Phanom Tha Uthen 	 119,500 79,660 20,300
 

9. Yasothon Pa Tiu 47,750 31,830 24,930
 

10. 	 Yasothon Maha Chanachai 12,450 3,860 20,400
 

11. 	 Ubon Rajcha- Det Udom 54,000 36,000 20,000
 
thani
 

12. 	 Ubon Rajcha- Sena Nikhom 20,000 6,250 15,090
 
thani
 

13. 	 Sakhon Nakhon Waritchaphum 44,000 29,300 33,750
 

14. 	 Sakhon Nakhon Phannanikhom 176,400 117,600 49,940
 

Average cost/unit 26,900
 

Remark: 	 Those above projects are random examples picked up from a
 
hundred of water resource development activities in North
east of Thailand
 



Annex VI Economic Analysis
 

Table of Contents
 

Page
 

Prices Used in Analysis VI-I
 

Farm Budget 


Cropping Systems 
 1-5
 

Water Resources 
 1-16
 

Other farming systems 1-33
 

1-2 



Annex VI-I
 

Price Used in Analysis
 

With the exception of non-glutinous rice, actual
farmgate prices are good estimates of project economic

input and output prices (see, e.g., Trent Bertrand,

Thailand: 
 Case Study of Agricultural Input and Output
pricing, the World Bank, April 1980). This is true under

the umption that the exchange rate accurately reflects
the economic cost of foreign exchange. However, as noted
earlier, even if the baht is overvalued, the adjustments

on prices would probably change the overall economic

internal rate of return but little, perhaps making it
 
slightly more attractive.
 

Given the foregoing, the same unit input costs are
used for the economic as for the financial analyses and
respective unit out ut prices are the same except for
non-glutinous rice.l_/ The following farmgate prices were
 
used:
 

Baht
 

Paddy, glutinous Cp/kg) 
 2.5
 

Paddy, non-glutinous Cg/kg) 
 3.0/3.7
 

Fertilizer (19/kg) 
 6.0
 

Farm labor, hired, Cp(/dayl 27.5
 

Cassava root C(/kg) 
 0.45
 

Vegetables (with projectl 
( rail 1850-2000
 

Mung bean C)/kg) 
 5.2
 

Kenaf Cg/kg) 
 2.7
 

Groundnut C$/kg) 
 4.8
 

Fish (X/kg) 
 20.0
 

Raw silk Cg/kg) 
 600
 

Mature cattle (9 each) 
 7500
 

l/ At least in the past, the depressed price of rice (due to
 
government intervention) may have also depressed the

market price of farm labor.
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Farm Budget
 

Farm budget estimates for an average farm "without"
 
and "with" the project are presented in the table
 
immediately following. The "without project" estimates
 
are based on the NERAD Socioeconomic Survey with prices
 
adjusted to reflect 1980/81 levels. The "with project"
 
estimates are for the year that the formal project ends,
 
assumed to be 1988:/. Net farm income represents the
 
return to household labor and to land.
 

There is a wide diversity in cropping patterns from
 
farm to farm within the project area and the reader is
 
warned that the "average farm" would be representative
 
of only a small number of farms empirically. The farm
 
budgets do show, however, some of the important trends
 
the project intends to generage. These include a small
 
decrease in the area planted to rice, as land unsuited to
 
rice production is placed under other crops; a growth in
 
the area cropped to mung bean (or other short/medium
 
maturity crops, generally legumes); and an increase in the
 
intensity of land use. The area under cassava and kenaf
 
is projected to remain about constant but yields are to
 
grow. The cropped area per farm increases some and yields
 
per rai and net income from crops increase significantly.
 
Net income from non-crop enterprises (sericulture, large
 
animal, native poultry, fish production, tree nurseries)
 
increase sharply, the largest single contribution coming
 
from improvements in the production of native poultry.
 
This activity requires very little investment outlay and
 
net benefits accrue almost immediately.
 

Under the Cropping Systems category, there are a
 
relatively large number of interventions proposed. This
 
inventory was developed because of the flexibility and
 
diversity required of agriculture in the project area as
 
farmers adapt to the characteristics of their individual
 
farms and to changing year-to-year climatic conditions,
 
mainly the amount and timing of rainfall.
 

1/ Adjustments are projected to continue to take place,
 
and net farm income continue to rise, over the 20
 
year economic life of the project.
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Farm Budget, Estimates of Cropped Area (by crop), Production,
 
and Gross and Net Farm Gate Value of Output, Without Project

& At Formal End of Project.
 

Average per HH /
 

Withoutb/ With c/
Project- Project

1. Farm size (rai) 31.1 31.1 

2. Cultivable Area (rai) 29.9 29.9 

3. Cropped are (rai) 24.3 26.6 

- Paddy 20.9 20.5 
wet season 
dry season 

(20.8) 
(0.1) 

(20.4) 
(0.1) 

- Mung beans 0.1 0.8 
- Cassava 0.9 0.7 
- Kenaf 1.1 1.1 
- Vegetables/fruits 1.1 1.9 
- Othexd/ 0.4 1.6 

4. Production (Kgs) 

- Paddy 3842 4550 
wet season (3790) (4493) 
dry season (52) (57) 

- Mung beans 12 76 
- Cassava 1890 1966 
- Kenaf 
- Vegs/fruits ( ) 

159 
780 

194 
2643 

- Other () 254 1286 

5. Gross value crops ( ) 12658 18176 

- Paddy 10283 12443 
- Mung Beans 62 395 
- Cassava 850 885 
- Kenaf 429 524 
- Vegs/fruits 780 2643 
- Other 254 1286 
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Average per HH
a/
 

Withoutb/ With

Project- Project

6. Production Costs e/ 2102 4338 

- paddy 1293 1984 
fertilizer (5991 (10061 
hired labor C4541 (5541 

- other 809 2354 
fertilizer (3371 (789)
hired labor C2151 (4321 

7. Net Income Crops (1 10,556 13,838
 

8. Other Farm Income, net 2187 3,512
 

9. Net farm income, total ( } 12,743 17,350
 

Notes to Table
 

a/ 9744 HH is project area
 

b/ Based on survey data
 

c/ Seventh year of project, assumed to be 198E
 

d/ Or other short/medium maturity crops
 

e/ Includes farm investments costs
 

f/ Includes large animals, poultry, fish production,
 
Sericulture tree murseries and value of water to HHs.
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CROPPING SYSTEMS MODIFICATIONS
 

There are 14 different activities under this project category:
 

7- Deep water rice
 

I:: Shozt maturity crop before flooding
 

:ii-
 improved production of vegetables/truck crops
 

IV. Les&-care legume after rice
 

V. High yielding rice varieties 

VI. Field crop after rice
 

VII, Shcrt Maturity field crop prior to transplanting rice
 

VIII. Direct seeded rice
 

IX. 	 Drought tolerant rice
 

X, Double cropping of field crops
 

XI. Monocropping field crops
 

XII, Intercropping cassava with legumes
 

XIII. 	 Improved practices, cassava
 

Xiv. improved practices, kenaf
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The estimated financial benefit-cost ratios are:
 

Financial
 
(Farm)
 

Activity B/C 

i 2.8 

II 3.0 

III 2.9 

IV 2.3
 

V 2.3
 

VI 1.6
 

VII 1.7
 

VIII 3.0
 

IX 2.2 

X 2.0 

XI 1.8 

XII 2.2 

XIII 2.0 

XIV 1.9 

Total 2.1 

The lowest benefit-cost ratio (1.6) is fieldcrops after
 
rice and the next to the lowest (1.7), short maturity fieldcrops
 
before rice transplanting. The two highest activities are
 
the the seeding of mung beans before flooding on fallow and
 
flood prone land, and the direct seeding of rice. The overall
 
B/C ratio is 2.1. Since the assignable project costs are low
 
related to joint costs, nc IRRs are shown for the individual
 
activities, The overall internal rate of return, all costs,
 
included, is 19%.
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The projections of increased fertilizer and hired labor use

due to this component of the project are:
 

Cost Tons 
 Man-

Project ( Millions) a/ Yearsb/

Year Fertilizer Labor Fertilizer Labor

1 -- - -

3 1.0 0.27 162 35
 

4 2.3 0.60 388 76
 

5 3.7 0.94 613 120
 

6 5.0 1.28 839 163
 

7 
 6.4 1.62 1064 206
 

8 8.1 2.05 1352 262
 

9 9.8 2.49 1639 317
 

10 11.6 2.92 1927 
 373
 

11 20.2 5.10 3367 650
 

12 27.9 7.02 4654 1171
 

a/ at p6/kg
 

b/ 285 work-day years; average wage rate: 
 p27.5/day
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Cropping Systems Project Component, r imates of incremental
 
costs and benefits, by activity and farmer adoption rates.
 

Baht per Rai
 
Activity Financial Economic
 

I. Deep water rice
 

1. 	Gross incremental value of output 390 499
 

- 130 kgs at g3.0/3 .7
 

2. 	Incremental costs 160 160
 

- insecticide g5O
 
- seed )42
 
- hired labor 161
 
- supplies g 7
 

3. 	Net Incremental Returns 230 320
 

4. 	Adoption rate
 

- years 4-7, 300 rai annual increases
 
- years 8-20, 400 rai annual increases
 
- 6300 rai in t20
 

II. Short maturity crop before flooding
 

1. Gross value of output 	 520 520
 

- Mung beans: 100 kgs at X5.2
 

2. 	Costs 
 160 160
 

- seed 	 $36
 
- insecticide g60
 
- hired labor J30
 
- supplies 	 934
 

3. 	Net Returns 
 360 360
 

4. 	Adoption rate
 

- years 4-7, 80 rai annual increase
 
- years 8-20, 100 rai annual increase
 
- 1600 rai in t20
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Baht per Rai
 
Activity 
 Financial Economic
 

III. 	 7,:proved prodution of vegetables/
 
truckcrops
 

1. Gross value of output 	 970 970
 

2. Costs 
 340 340
 

- fertilizer J180
 
- insecticide ) 40
 
- hired labor 1 50
 
- supplies B 10
 
- other 
 60
 

3. Net returns 
 630 630
 

4. Adoption rate
 

-
years 3-7, 400 rai annual increase
 
- years 8-20, 
700 rai annual increase
 
- 10,900 rai in t20
 

IV. Less-care legume after rice
 

1. 50 	kgs mung bean at p5.2
 

2. Costs 
 115 115
 

- seed 360
 
- hired labor $25
 
- supplies 	 930
 

3. Net returns 
 145 145
 

4. Adoption rate
 

- years 5-7, annual increases of 600 rai
 
- years 8-20, annual increases of 850 rai
 
- 13,500 rai in t20
 

V. High yielding rice varieties
 

1. Gross value of output 	 750 925
 

- 250 kgs at P3.0/3.7
 

40 
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Baht per Rai
 
Activity Financial Economic
 

2. Costs 385 385
 

- fertilizer 3240
 
- insecticide ) 50
 
- seed 26
 
- hired labor 70
 

3. Net return 365 540
 

4. Adoption rate
 

- years 3-7, annual increase
 
of 3000 rai
 

- years 8-20, annual increase of
 
3600 rai
 

- 59,200 rai in t20
 

VI. Field crop after rice
 

1. Gross value of output 685 865
 

- 180 kgs groundnut at E4.8
 

2. Costs 525 525
 

- seed 9270
 
- fertilizer 0120
 
- pesticides 1 60
 
- supplies 1 30
 
- hired labor 3 35
 

3. Net returns 340 340
 

4. Adoption rate
 

- years 3-7; annual increases
 
of 1200 rai
 

- years 8-20, annual increase of
 
1700 rai
 

- 26,700 rai in t20
 

VII. Short maturity fieldcrop prior to trans

planting rice
 

1. Gross value of output 520 520
 

- 100 kg mung bean at 05.2 
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Baht per Rai
 
Activity 
 Financial Economic
 

2. Costs 
 305 305
 

- seed 136
 
- fertilizer $90
 
- pesticide 350
 
- supplies )24
 
- hired labor p35
 
- land preparation 070
 

3. Net return 
 215 215
 

4. Adoption rate
 

- years 4-7, 500 rai
 
annual increases
 

- years 8-20, 700 rai annual
 
increases
 

- 10,700 rai in t20
 

VIII. Direct seeded rice
 

1. Gross value output 240 295
 

- 80 kgs paddy at 93.0/3.7
 

2. Costs 
 80 80
 

- seed 124
 
- fertilizer 342
 
- hired labor $-36
 
- insecticide g50
 

3. Net return 
 160 215
 

4. Adoption rate
 

- years 4-7, 1000 rai annual
 
increases
 

- years 8-20, 1350 rai annual
 
increases
 

- 21,600 rai in t20
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Baht per Rai
 
Activity Financial Economic
 

IX. Drought tolerant rice
 

1. Gross value of output 210 260
 

- 7C kgs at A3.0/3.7
 

2. Costs 95 95
 

- fertilizer )42
 
- insecticide g53
 

3. Net returns 115 165
 

4. Adoption rate
 

- years 3-7, 900 rai annual
 
increases
 

- years 8-20, 970 rai annual
 
increases
 

- 16,100 rai in t20
 

X. Double cropping of field crops
 

1. Gross value of output 1015 1015
 

- 100 kg sesame at g8.0
 
- 120 kgs mungbeans at 05.2
 
- less 70 kg paddy at 02.5
 

and 525 kg cassava root
 
at P0.45
 

2. Costs 505 505
 

- fertilizer 5216
 
- seed $29
 
- insecticide 1130
 
- land preparation 055
 
- supplies 934
 
- hired labor 941
 

3. Net returns 510 510
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Baht per Rai
 
Activity Financial Economic
 

4. Adoption rate
 

- years 4-7, 600 rai
 
annual increases
 

- years 8-20, 730 rai annual
 
increases
 

- 11,900 rai in t20
 

XI. Monocropping field crops
 

1. Gross value of output 690 690
 

- 210 kg peanut at 04.8
 
- less 45 kg paddy at 02.5
 
and 460 kg cassava root
 
at 0.45 baht
 

2. Costs 
 375 375
 

- seed $215
 
- fertilizer a 90
 
- pesticide 3 60
 
- land preparation 1l0
 

3. Net returns 
 315 315
 

4. Adoption rate
 

- years 4-7, 600 rai annual
 
increases
 

- years 8-20, 730 rai annual
 
increases
 

- 11,900 rai in t20
 

XII. Intercropping cassava with legumes
 

1. Gross value of output 930 
 930
 

- 1000 kgs cassava root at $0.45 
- 100 kgs peanut at $4.8 
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Baht per Rai
 
Activity Financial Economic
 

2. Costs 425 425
 

- seed 1140
 
- fertilizer ;180
 
- pesticide ) 30
 
- supplies 020
 

land preparaLion )25
 
- hired labor J30 505 505
 

3. Net returns
 

4. Adoption rate
 

- years 4-7, 200 rai
 
annual increases
 

- years 8-20, 250 rai annual
 
increases
 

- 4000 rai in t20
 

XIII. Improved practices, cassava
 

1. Gross value of output 450 450
 

- 1000 kgs at ]0.45 

2. Costs 230 230
 

- fertilizer 0120
 
- supplies 1 30
 
- hired labor 80
 

3. Net return 220 220
 

4. Adoption rate
 

- years 4-7, 250 rai annual
 
increases
 

- years 8-20, 330 rai annual
 
increases
 

- 5300 rai in t20
 

XIV. Improved practices, kenaf
 

1. Gross value of output 380 380
 

- 140 kgs at A2.7
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Activity 
Baht per Rai 

Financial Economic 

2. Costs 200 200 

- fertilizer 
- pesticide 
- other 

$120 
3 30 
50 

3. Net returns 180 180 

4. Adoption rate 

- years 4-7, 350 rai annual 
increases 

- years 8-20, 540 rai annual 
increases 

- 8400 rai in t20 
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WATER RESOURCES MODIFICATIONS
 

General
 

Six activities comprise this project component:
 

- Swamp rehabilitation
 

- Submerged dike construction
 

- Embankment structure construction
 

- Shallow well construction
 

- Water filter systems installation
 

- Other (such as pit ponds and weirs) 

Estimated quantified benefits arise mainly from crop

production (vegetables/high value crops, rice seed beds and
 
a very small amount of dry season paddy) but also from the
 
use of water by households and livestock, and for fish
 
production.
 

About half of the fish production activity within the
 
"Other farming Systems" component of the project is planned

for the bodies of water which will be renovated/developed
 
under the "Water Resources" component. Consequently, half
 
of the benefits and costs of the fish production activity
 
are allocated to the Water Resources component. The annual
 
overall allocation, in pl000s, is:
 

0 1000 by Project Year 
Costs/Benefits 1 2 3 4 5 6-7 8-20 

Assigned project costs 111 212 337 337 294 294 -

Household costs 25 56 110 215 419 447 741
 

Total benefits 
 0 0 800 1600 2340 2340 2340
 

These costs and benefits are in turn allocated to four Water
 
Resources activities -- swamp rehabilitation, submerged dikes,
 
embankment structures and other modifications -- , the respective

proportions being 0.424, 0.221, 0.339 and 0.017.
 

I 



Annex VI-17
 

Surface water for household and livestock use is valued

the same as for the Village Fish Pond project -- 3,375
 
annually per body of water.
 

Annual assignable, joint and total project costs for all
 
Water Resources activities, including the allocation from

Other Farming Systems, are estimated as (9 Millions):
 

costs 
 1 2 3 4 5 6 7 Total 

Assigned 1.85 14.52 18.54 6.92 0.92 0.33 0.29 43.37 

- Water Resources (1.74) (14.30) (18.20) (6.59) (0.63)(0.04) (-) (41.49) 

- Other Fanning
Systels (0.11) (0.21) (0.34) (0.34) (0.30) (0.30) (0.29) (1.88) 

Joint 1.89 2.89 2.16 2.27 1.68 0.89 0.71 12.49 

Financial benefit-cost ratios for households and economic
 
internal rates of returns are estimated as:
 

Economic IRR,
 
HH B/Ca Joint Project Costs
 

Activity Ratios- Excluded
/ Included
 

Swamp rehabilitation 2.6 13 
 -


Embankment structures 2.7 18 -


Submerged dikes 2.9 16 
 -


Other modifications 2.6 17 -

Shallow wells 2.1 
 90 -


Filters b/ 66 -


Combined 2.4 23 18 

a/ Cost benefit steams discounted at 14% 

b/ No HH costs 

http:0.63)(0.04
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Since practically all the construction costs are assumed
 
by the project, the benefit-cost ratios for participating
 
households are high; all are greater than 2:1. However, the
 
economic internal rates of return (excluding joint project
 
costs) vary substantially among activities, two being very
 
high with the remainder being in the low to medium range. The
 
unit cost of impounding a cubic meter of irrigation water
 
varies substantially from one reservoir type to another. Thus,
 
it is estimated that the provision of a cubic meter of swamp
 
water for irrigation will cost more than twice that of submerged
 
dikes, the basic explanation for the low IRR for swamp rehabili
tation. And the main reason the IRR for submerged dikes is not
 
higher is because it seems likely that a substantial proportion
 
of the irrigating water will be used to produce dry season paddy.
 
Per rai, the latter requires about 12.5 times the water that is
 
needed for vegetables/high value crops; the water required to
 
irrigate the estimated 68 rai of paddy to be planted would
 
irrigate 850 rai of vegetables or other high value crops, with
 
evan a greater expansion in net farm income.
 

By year 7, an additional 8220 rai of vegetables/high value
 
crops (about 0.85 rai/household) are expected to be cultivated
 
because of the project. Fertilize use will grow by almost 330
 
(product) tons and hired labor by about 190 man-years.
 



-- 
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WATER RESOURCES -- ESTIMATES OF INCREMENTAL CHANGES DUE TO PROJECT
 
1. 
 Surface water available for irrigation, assigned project
Costs & unit costs
 

Water Available Assigned project 
 Unit
for Irrigation costs CoActivity (cubic meters) (B1, 000)
 

Swamp Rehabilitation 
 571,200 
 16,866 
 29.5
 
Embankment Dams 
 746,400 
 13,640 
 18.3
 
Submerged Dams 
 360,000 
 4,431 12.3
 
Other Modifications 
 222,160 
 3,399 15.3 

Total 1,899,760 
 38,336 
 20.2
 
2. 
 Irrigation water utilization rates, surface water storage
 

Utilization of Water Available for Irrigation
Vegetables/ Rice Dry SeasonHigh Value Crops Seed Beds PaddyYear (%) (%) (%) 

Year of storage construction 0
20 
 0
 
First year following 
 35 
 20 
 25
 
Second year follcwing 65 50 65 
Third year following 
 85 
 85 
 85
 
All following years 
 85 
 85 
 85
 
3. Adoption Rates 
 area planted, fertilizer used & labor
hired by farmers
 

Rai Planted FertilizerProject Vegs/ R.S. Used 
LaborD.S. HiredYear Truck Bds Paddy (31,000) -MT (p1,000) Man-Years

1 
2 427  - 102 17.1 77 9.8
 
3 1599 96 6 
 384 64.0 288 
 36.7
 
4 3479 378 25 
 835 139.2 626 
 79.9

5 5923 785 50 1422 ;36.9 1066 136.0 

a/ p27.5/day; 285 work days annually 

1)
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Rai Pialnted Fertilizer Labor 
a/Projec VegS, R.S. 0.S. Used 	 Hired 

(3,0001 M (,0001 Man-Years-
Year .rxuck Beds Pady 

1422 236.9 1066 136.0
6 	 5923 785 50 


8220 1129 68 1973 328.8 1480 188.8

7 

68 1978 329.6 1483 189.2
 
8-20 8240 1129 


4. Producti.on Costs, Crops, A/rai D.S.
 
Vecrs Paddy 

Fertilizer
 
240 270
(B6/kg) 


50 50
Insecticide 


180 60
Hired labor 


280 30
Seed 


Power, equipment 90 70
 

60 150Other 

900 630
Total 


There are no production costs for rice seed 
beds over
 

current costs.
 

Gross value of crop output -- vegetables/high value crops:
5. 

surface water ircigation, P2,000/rai; shallow 

well irrigation,
 

economic, )700/rai; financial,

01,850/rai; rice seed beds: 


economic, 4i,700/rai (460 kgs at 03.7);
570/rai; paddy: 

financial, 41,380/rai.
 

6. Costs: Assigned project costs, joint project costs 
and
 

household costs (41000)
 

Joint Costs HcuseholdAssigned Project Costs 

Allocated WaterWater Allocation 

frcn other Total to Water Re-
Project Resources 

Systers Resources szuces F. Sstems Tctal 
Year Sub-Project F. Assigned 

25 381840 2.3
1 1736 .11 1848 

56 509
212 14516 2830 453


2 14303 


http:Producti.on
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Assigned Project Costs J3int Costs Household 
Water Allocation Allocated Water 

Pro3ect Resources frcn other Total to Water Re-
Year Sub-Project F. System Assiqned Resources sources F. Systems Total 

3 18199 337 18536 2130 1560 110 1670
 

4 6586 337 6923 2120 3312 215 3527
 

5 626 294 920 1630 5473 419 5892
 

6 36 294 330 880 6994 447 7441
 

7 - 294 294 710 7441 447 7888
 

8-19 -  - - 7459 741 8200 

20 -3799 - -3799  7459 741 8200
 

7. Gross Incremental Benefits (BI,000)
 

Crop Production Fish Production 
Rice 

Project 
Year Vegs. 

-S Beds 
E T Fin. 

DS Paddy 
Econ. Fin. 

Total Crops Ha Filter Other F. 
Econ. Fin. Water cystan Systems 

Total Grand Total 
Fish Econ. Fin. 

1 .. . . . . . .... 0 0 

2 842 - - - - 842 842 81 - - - 923 923 

3 3119 67 55 10 8 3196 3182 215 14 800 814 4226 4211 

4 6748 265 215 43 35 7056 6998 320 32 1600 1632 9009 8950 

5 11443 550 447 85 69 12078 11959 434 40 2340 2380 14894 14773 

6 14868 751 612 109 88 15729 15568 492 40 2340 2380 18601 18440 

7 15813 790 644 116 94 16720 16551 492 40 2340 2380 19593 19423 

8-20 15850 790 644 116 94 16757 16588 492 40 2340 2380 19630 19460 
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8. Economic Internal Rate of Return & Household Financial
 
Benefit Cost Ratio.
 

Costs W.0(6 	 Benefits i06 I Benefits M 6 

Joint Cost Allocated Project Econmic bHH Financial 
Year to Water Resources Assigned Total Household Total Neta/Net--Total Net 

1 1.89 1.85 3.74 0.04 - -1.89 -3.78 0.00 -0.04 

2 2.89 14.52 17.41 0.51 0.92-14.10 -17.00 0.92 0.41 

3 2.16 18.54 20.70 1.67 4.23 -15.98 -18.14 4.21 2.54 

4 2.27 6.92 9.19 3.53 9.01 -1.43 -3.71 8.95 5.42 

5 1.68 0.92 2.60 5.89 14.89 8.00 6.40 M.77 8.88 

6 0.89 0.33 1.22 7.44 18.60 10.83 9.94 18.44 11.00 

7 0.71 0.29 1.00 7.89 19.59 11.41 10.70 19.42 11.53 

8-19 - - 8.20 19.63 11.43 11.43 19.46 11.26 

20 - -3.80 -3.80 8.20 19.63 15.23 15.23 19.46 11.26 

IRR 23 18 B/C 2.4 

a/ 	 Excluding joint project costs 
Including joint costs 

http:0.92-14.10
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Swamp Rehabilitation Estimates
 

1. 	 Construction schedule: 
 10, 11 & 4 swamps renovated in years

2, 3 	& 4 respectively.
 

2. 	 Water available for irrigation: 571,200 m3
 

3. 	 Crops to be irrigated and potential area
 

- 1856 rai vegetable/truck crops
 

- 300 rai rice seed beds
 

- 2156 rai total
 

4. Area planted, incremental farm production costs & value
 
of crop output (pl0O0)
 

Rai Farm E. Benefits F. Benefits

Yea'" Vegs R.S.Bed Costs Total 
Net Total Net
 

2 148 - 133 296 	 296
163 163
 

3 423 24 381 863 860
482 479
 

4 827 86 744 1714 970 1703 959
 

5 1266 
 178 11 2657 1518 2634 1495
 

6 1518 
 238 1366 3203 1387 3172 1806
 

7-20 1577 
 255 1419 3333 1914 3300 1881
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5. Other incremental costs benefits & totals for swamp 
modification ($1,000) 

Costs Total 
Assigned 
Project HH 

Benefits 
HR 

Assigned 
Proj ect HR 

Econiuc 
Benefits 

Financial 
Benefits 

Year Fish Crops Fish Water Fish Costs Costs Total Net =DNet 

1 47 665 11 - - 712 ll - -723 - -11 

2 90 6647 22 34 - 6737 155 330 -6562 330 175 

3 143 6970 45 71 339 7113 426 1273 -6266 1270 844 

4 143 2584 87 84 678 2727 831 2476 -1082 2465 1634 

5 125 - 172 84 992 125 1311 3733 2297 3710 2399 

6 125 - 178 84 992 125 1544 4279 2610 4248 2704 

7 125 - 178 84 992 125 1597 4409 2687 4376 2779 

8-19 - 302 84 992 - 1721 4409 2688 4376 2655 

20 - -1478 302 84 992 -1478 1721 4409 4166 4376 2655 

IRR 13 B/C 2.6 
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Embankment Structure Estimates
 

1. Construction schedule: 7 in years 2, 10 in year 3 & 3
 
in year 4.
 

2. 	 Available water for irrigation: 746,400 M3
 

3. 	 Crops to be planted
 

- 750 rai of rice seed bed
 

- 1978 rai of vegetable/truck crops
 

4. Estimated adoption schedule, crop production cost &
 
benefits (1i,000)
 

Rai Farm E. Benefits F. Benefits
 
Year Vegs 
 R.S. 	Bed Costs Total Net Total Net
 

2 138 
 - 124 276 152 276 152
 

3 440 
 53 396 917 521 910 514
 

4 855 207 
 770 1855 1085 1828 1058
 

5 1335 434 1202 2974 1772 2918 1716
 

6 1622 599 1460 3663 2203 3585 2125
 

7-20 1681 638 1513 3809 2296 3726 2213
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5. Other costs, benefits (gl,000) and totals
 

Costs Gross Benefits Totals 
Assigned Costs Econmic Financial 
project HH HH Assigned Benefits Benefits

Year fish Other fish fish water total project farm total net total net 

1 38 538 8 
 - - - 576 8 - -584 - -8
 

2 72 4716 18 - 24 24 4788 142 300 -4630 300 158
 

3 114 6422 36 271 57 328 6536 432 1245 -5723 1238 806
 

4 114 1964 69 542 68 610 2078 839 2465 -452 2438 1599
 

5 100 - 137 793 68 861 100 1339 3835 2396 3779 2440 

6 100 - 142 793 68 861 100 1602 4524 2822 4446 2844 

7 100 - 142 793 68 861 100 1655 4670 2915 4587 2932 

8-19 - - 242 793 68 861 100 1655 4670 2915 4587 2932 

20 - -1226 242 793 68 861 -1226 1755 4670 4141 4587 2832 

IRR 18 B/C 2.7 
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Submerged Dike Estimates
 

1. Construction schedule: 4, 6 & 3 dikes in years 2, 3 &
 

4 respectively
 

2. Water available for irrigation: 360,000 M3
 

3. Crops to be irrigated and potential area
 

- 400 rai vegetables
 

- 80 rai dry season paddy
 

4. Planted area (rai), farm production costs and value of
 
output (01,000)
 

Farm E. Benefits F. Benefits
 
Year Vegs Paddy Costs Total Net Total Net
 

2 25 - 23 50 27 50 

3 80 6 76 170 94 169 93
 

4 163 25 162 369 207 361 199
 

5 257 50 263 599 336 583 320
 

6 322 64 330 753 423 733 403
 

7-20 340 68 349 796 447 774 425
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5. Other costs, benefits (pl,000) and totals
 

Totals
Costs Benefits Cost Ecornmic Financial 

Ass. 1ropect H HH Assigned Benefits Benefits 
Year fish other fish fish water total project farm total net total net 

1 25 175 6 - -  200 6 - -206 - -6
 

2 47 1347 12 - 14 14 1394 35 64 -1365 64 29
 

3 74 1927 23 177 34 211 2001 99 381 -1719 380 281
 

4 74 982 45 354 44 398 1056 207 767 -496 759 552
 

5 65 - 90 517 44 561 65 353 1160 742 1144 791
 

6 65 - 93 517 44 561 65 423 1314 826 1294 871
 

7 65 - 93 517 44 561 65 442 1357 850 1335 893
 

8-19 - - 158 517 
 44 561 - 507 1357 850 1335 828 

20 - -426 158 517 44 561 -426 507 1357 1276 1335 828
 

IRR 16 B/C 2.9 
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Other Modifications Estimates
 

1. Expenditure schedule (assignable costs], $1,000: 135,
1123 & 2141 in years 1, 2 & 3 respectively (total = 3399).
 

2. Storage capacity for irrigation: 222,160 M , 35% of which isto be developed in year 2 and 65% 
in year 3; 60% of the water will
be used to irrigate vegetables/truck crops and 40% rice seed beds.
 

3. Crops to be irrigated and potential area
 

- vegetables/truck crops, 520 rai
 

- rice seed beds, 278 rai
 

4. Estimated adoption schedule 
(rai), crop production costs
 
& benefits (gl,000)
 

Rai Farm E. Benefits F. Benefits
 
Year Vegs RS Beds Costs Total Net Total 
 Net
 

1
 

2 36 - 32 72 72
40 40
 

3 132 19 119 277 158 275 156
 

4 236 85 212 532 
 320 521 309
 

5 375 173 338 871 533 
 849 511
 

6-20 442 236 
 398 1049 651 1018 620
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5. Other costs, benefits & totals ($1,000) 

Totals 
Costs Gross Benefits Costs Econanic Financial 

Ass. Project HH HR HR Assigned Benefits Benefits 
year fish other fish water fish total project fam tot net total net 

1 2 135 - - - 137 - - 137 - -

2 4 1123 1 3 - 3 1127 33 75-1085 75 42 

3 6 2141 2 10 14 24 2147 121 301 -1967 299 178 

4 6 - 3 10 27 37 6 215 569 348 558 343 

5 5 - 7 10 40 50 5 345 921 571 899 554 

6 5 - 7 10 40 50 5 405 1099 689 1068 663 

7 5 - 7 10 40 50 5 405 1099 689 1068 663 

8-19 - - 12 10 40 50 - 410 1099 689 1068 658 

20 - -284 12 10 40 50 -284 410 1099 973 1068 658 

IRR 17 B/C 2.6 
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Shallow Wells Estimates
 

1. 	 Construction schedule, years 1-7; number of wells:
 

- water for irrigation: 40, 202, 336, 478, 324, 20 & 0 (1400)
 

- water for HH use: 2, 13, 25, 40, 20, 0 & 0 (100)
 

- totals: 42, 215, 361, 518, 344, 20 & Q (1500)
 

2. 	 Irrigation capacity: each well will provide supplementary

irrigation of 4 rai of vegetables/high value crop.
 

3. 	 Utilizaiton: it is assumed that 50% of a well's capacity
 
will be utilized for irrigation in the year following

construction and 75% in the following years.
 

4. 	 Production cost is assumed to be ]900/rai and value of
 
output g1850
 

5. 	 Wellas dug for consumption are assumed to yield the same
 
net benefits as wells used for irrigation, i.e., 1950 x 4
 
x 	.75 = B2850 per well annually less cost of construction
 
(hired labor).
 

6. 	 Estimates of planted area (rai), incremental farm costs and
 
value of output (l00O)
 

Costs 	 Benefits Total
Rai Construction for Pro- Farm Total Costs Benefits 
vtxT icrat.c~ Ic'! use ducbtion total crops 1 use total net project farm tota. net 

1 - 13 1 - 13 -. - - -13 223 13 - -236 
2 80 65 4 72 141 148 6 154 13 448 141 154 -435 

3 524 108 8 472 588 969 43 1012 424 712 588 1012 -288 
4 1398 153 13 1258 1424 2586 114 2700 1276 1045 1424 2700 231 
5 2690 104 6 2421 2531 4977 228 5205 2674 626 2531 5205 2048 
6 3816 6 - 3434 3440 7060 285 7345 3905 36 3440 7345 3869 
7 4180 - - 3762 3762 7733 285 8018 4256 - 3762 8018 4256 

8-19 4200 - - 3780 3780 7770 285 8055 4275 - 3780 8055 4275 
20 4200 - - 3760 3780 7770 285 8055 4275 -385 3780 8055 4660 

B/C 2.1 IR 90 

\
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Water filter systems
 

1. 	 Construction schedule: 4, 5 & 2 units in years 2, 3 & 4
 
respectively
 

2. 	 Expenditure schedule (assignable costs), $1,000: 22, 27
 
& 11 in years 2, 3 & 4 respectively.
 

3. 	 Fish production: 33,000 m 2 Total Pond Surface Area
-	 = 
3.3 ha
 

- yield: 600 kg fish/ha surface
 

- yield/pond: 600 x 0.3 = 180 kg average
 

4. 	 Value of output: p20/kg = $3600/pond x 11 ponds = 39,600 

Year Output (01,000) Assigned Cost ($1,000) Net
 

1
 

2 - 22 -22
 

3 14 27 -13
 

4 32 11 21 

5-20 40 - 40 

IRR 66
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OTHER FARMING SYSTEMS MODIFICATIONS
 

This project component consists of 5 different
 
activities:
 

I. Sericulture
 

II. Large Animal (cattle, buffalo)
 

III. Poultry (native chickens)
 

IV. Fish Production
 

V. Tree Nurseries (fruit, forest)
 

Benefit cost ratios and internal rates of return (IRR)
 
are estimated as:
 

IRR--Economic 
Financial--Farm Assigned 

B/C Ratio Costs only 

Sericulture 1.30 22 

Large Animals 1.53 18 

Poultry 2.39 508 

Fish Production 3.92 131 

Tree Nurseries 1.45 57 

All Activities 1.95 45 
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I. 	 Sericulture
 

Seventy-four villagers will be trained in mulberry and
 
silk production and will be provided demonstration materials
 
for improved silk production. The project will also
 
encourage other villagers to produce silk and provide guidance
 
to the participants.
 

1. 	 Projected adoption schedule
 

-	 annual increases of 50 households (one rai each) 
beginning in year 2, reaching a total of 550 in 
year 12 ,d maintaining that level in years 13-20. 

2. 	 Gross value of production: g6,000/rai
 

-	 average production of 10 kg. silk/household at 
p600/kg. beginning the year following planting 
of trees. 

3. 	 Production costs per household
 

- land (one rai) and water at $1,000/year
 

- 1,600 mulberry plants at 02 each = g3,200;
 
12 year life
 

- rearing room trays, $2,000; 12 year life
 

- supplies and maintenance, A2,000 annually
 

4. 	 Assigned project cost ($1,000) 

- year 1-7: 0, 106, 365, 365, 180, 180 and 180 

II. 	 Large Animals
 

This activity is composed of two components, one of
 
which is improved pasture and the other, animal health.
 
Assignable project costs, years 1-7 are projected at 0, 465,
 
610, 815, 1083, 1227 and 1227 thousand Baht respectively.
 
For years 8-20, the annual project cost is estimated at
 
$127 thousand which would be borne by the villages.
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A. Improved Pasture
 

The wet season forage supply is reported to be the
single most important constraint to increasing cattle/buffalo

production in the Northeast.*
 

1. Carrying capacity of pasture (mature male
 
buffalor equivalents)
 

- unimproved (native) pasture, 0.55 per rai;

improved, 0.825 per rai; and increase of

0.275 animal units/rai
 

- pasture area estimated at 6,720 rai; if
 
improved, carrying capacity could be
 
increased by 1848 animal units (mature

male buffalo equivalents)
 

2. Reproductive unit
 

- reproductive rates average about 60%; 
calf
 
mortality rate is about 7%, 
for a net
 
reproduction rate of about .56
 

- production of one surveying calf requires

maintenance of 1/.56 
= 1.79 brood cows
 
plus approximately 0.3 bulls and an
 
additional 3 animals 0-3 years old have
 
to be fed for body maintenance
 

- one reproductive unit = 
3.58 animal units,
 
i.e., 1.79 + 0.3 + 1.49
 

- requires 4.34 rai of improved pasture
 
per reproduction unit and 6.51
 
unimproved, an additional output of

516 3-year old animals from the 6,720
 
rai if improved
 

3. Gross incremental return
 

-
valuing each 3-year old at 07,500, incremental
 
gross returns from 6,720 rai of improved

pasture totals to 93,870 thousand annually,
 
once herd size is built up, or 576/rai or
 
g560 net of a 3% death loss
 

*E.C. Price, Jr., Aggregate Bouvine Supply in Northeast
 
Thailand, Ph.D. Dissertation, University of Kentucky, 1973
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4. 	 Incremental farm costs
 
- seed: 2 kgs. S. Hemata seed/rai at
 

g56/kg. = Bll2/rai
 

- land preparation and seeding: $400/rai
 

- additional livestock inventory required
 

-	 0.0768 reproductive units/rai 

- 1.79 brood cows at 97,500 each 

-	 0.30 bulls at $7,500 each 

-	 3.0 0-3 year olds, P7,500 total 

- or 3.09 x p7,500 x 0.0768 = $1780/rai
 
when herd is built up
 

5. Projected implementation schedule
 

- 1,344 rai of additional improved pasture
 
seeded in each of years 2-6, reaching a
 
total of 6,720 rai in year 6.
 

B. 	 Animal Health
 

Improvement in animal health will increase the
 
reproductive rate and also reduce death losses.
 

1. 	 Animals affected
 

- estimated at 15,000
 

2. 	 Gross incremental benefits
 

- 10% increase in output per reproduction
 
unit or 02,250 thousand for 15,000 animals
 

3. 	 Incremental costs (farm)
 

-	 068.33/head of livestock or 
g205 thousand/year/3,000 head 
for vaccines and supplies 
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4. 	 Projected implementation
 

- years 2-6: 3,000 additional animals
 
in each year, reaching 15,000 in year 6.
 

III. 	Poultry
 

A. 	 Existing Situation--average per household
 

1. 	 3 hens, 1 male bird
 

- 10 chicks raised to 1 kg/birds
 

2. 	 Egg production: 3 x 48 = 144/annually 

- for hatching: 100 

- hatch rate: 70% = 70 chicks 

- chicks saved (85% mortality) = 10
 

3. 	 Feed requirement
 

-	 adults: 4 x 8 = 32 kgs paddy equivalent 

- chicks: 10 x 6 = 60 kgs paddy equivalent 

- total 92 kgs 

- scavenged = 80 kgs paddy 
equivalent 

-	 paddy fed = 12 kgs at 92.5 = 030.0 

4. 	 Gross returns
 

10 chicks at 036 each 
 = X360 

44 eggs at X1.5 each = 9 66 

Total $426 

5. 	 Net returns: g426 = 030 = 400 (approx.) 
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B. 	 Improved Management and Disease Control
 

1. 	 Egg production
 

- 3 x 78 = 234 

- for hatching: 75 

2. 	 Chick production 

- 48: hatch rate, 0.8; survival rate, 0.8 

3. 	 Feed Requirement
 

- adult birds: 40 kgs paddy equivalent
 

- chicks: 48 x 6 = 288 kgs
 

Total = 328 kgs
 

4. 	 Feed cost
 

-	 scavenged: 9260 kgs paddy equivalent 

- paddy: 48 kgs at 02.5/kg =. $120 

- supplement: 24 kgs at 06 = 0144 

Total A264 

5. 	 Other costs
 

vaccine and medications
 

- ~4/bird = g208/family/year 

chicken coops: gl50/family 

- 4 year life 

-	 repair/maintenance: 034/family/year 

6. 	 Implementation schedule
 

-	 1,000 families annually beginning in 
year 2 reaching 7,000 in year 8 
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7. 	 Gross returns per family over present practices.
 

improved practices
 

- 160 eggs at 91.5 each = 9 240 

- 48 chicks at $30 each = $1440 

Total $1680
 

present practices
 

- 44 eggs at $1.5 each = 0 66 

- 10 chickens at 536 = $360 

Total $426 

- difference per family: $1,254/year 

- economic incremental costs (farm) 

- coop construction ($150/family) 

- increased feed cost: $234/family
 

- vaccine & medications: $208/family
 

- other (repair, maintenance): $34/family
 

8. 	 Assigned project costs are projected at 112, 203,
 
268, 244, 100, 60 and 35 thousand Baht, years 1-7.
 

IV. Fish 	Production
 

1. 	 Projected implementation schedule, existing and
 
reservoirs to be constructed.
 

-	 production of 80, 160 and 234 metric tons, 
years 3, 4 and 5-20 respectively 

2. 	 Gross incremental revenue
 

-	 output price: g20/kg 
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3. 	 Incremental costs (farm) (l,000)
 

- Hatchery fry at AO.3/fry, totalling 50, 106, 
210, 410, 809 and 837 in years 1, 2, 3, 4, 
5 and 6-20 respectively. 

- manure at p220/ton for totals of 0.0, 5.5, 
9.9, 19.8, 28.6 and 57.7 in the years 1, 2, 3, 
4 and 5-20 respectively. 

4. Projected assigned project costs (01,000)
 

-	 222, 424, 674, 674, 588 and 588 in years 1-7 

Village is expected to support project in the
 
amount of )588 years 8-20. Cost is assigned
 
to villagers.
 

5. 	 Half of all costs and benefits are assigned to the
 
water resources category.
 

V. 	 Tree Nursery
 

This activity will assist the private sector in developing

20 tree nurseries--fruit and forest--as a source of tree stock
 
for farmers. The project cost is estimated (in gl,000) at 0,
 
64, 124, 64, 24, 24 and 24 in years 1-7.
 

1. 	 Gross incremental revenue
 

total sales ($1,000) are projected at 0, 120,
 
200, 600, 1,000 and 1,200 in years 1, 2, 3, 4,
 
5 and 6-20 respectively.
 

2. 	 Incremental costs (01,000), economic, enterprise
 

land and water: 0 in year 1 and 60 in
 
remaining years
 

labor: 0 in year 1 and 100 in remaining years
 

supplies 0, 60, 140, 300, 500 and 600 in years

1, 2, 3, 4, 5 and 6-20 respectively.
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SOCIAL ANALYSIS
 

A. BENEFICIARIES: SOCIO-ECONOMIC CHARACTERISTICS
 

The beneficiaries of this project are 9,744 fan..lies
 
with some 64,860 inhabitants li'ing in 8 tambons* (101

villages) l:cated 'n four provinces in Northeast Thailand.
 
The majority cf these people are. Lao, or Isan, but within
 
the selected areas there are also several cultural groups

such as ethnic Chinese and Vietnamese descendants, Yo, and

Phu Thai. The 6dentification of each group remains well
 
recognized by the people themselves. The relationship
 
among them was at one time fairly strained but at present

they are to some extent integrated and, moreover, inter
marriage is net uncommon. At the village level, all

villagers have in common their association with a village

Wat (Buddhist temple-monastery) and a shrine to a village

E-uelary spirit (phi puta) for religion and cult; and, on

the other hand, 
a 	village headman for local administration.
 

Occupationally, the beneficiaries are overwhelmingly

rainfed agriculturalists (over 95% of the households),

virtually all zf whom plant rice as 
their main crop. Only

5% of the households have anyone employed full-time in

non-farm work, but another 60% rely on part-time off-farm
 
labor to supplement their farm earnings, averaging about 2
 
man-months per h:usehold per year in such employment. Only

40% of the households have upland fields but 60% planted

at least some -ash crops. The average holding is 30 rai,

29 of which are cultivable (25 rai of rainfed paddy land,

3 	rai of upland, I rai misC). The average household
 
plants 22 rai in the wet season, 20.5 of which are in rice,

1.5 in cashcrcps, In the dry season average area planted

is 2 rai, in cashcrops,
 

The majcr'.ty of household heads 
(90%) are male. Female

household heads are 
due to deceased husbands and, in a few
 
cases, to separation or divorce. A female headed family,

unless relatively wealthy, usually faces varicus difficulties.
 
The family system emphasizes matrilocality (grco takes up

residence in the bride's home or family) and matrilineality

(property, especially farmland, is passed on from mother
 

* 	 (Tamnon = subdistrict, the level above village and 
below amphoe). 

http:majcr'.ty
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to daughter). In this xsgard, the woman's role in family
 
affairs is rather great and her opinion carries considerable
 
weight in family decision-making. The official average
 
household si~ze is 6,6 persons. Nuclear families (parents
 
and children) are predominant. Family Planning is at present
 
widely practised due to the successful campaigns on birth
 
control. The vi.l.agers are now conscious of family size
 
and therefore the rate of population growth in the Northeast
 
has declined from 2.3 percent in 1977 to 1.9 percent in 1979.
 

The benexlzIary population speaks the northeastern
 
dialect in the.-r everyday lives but all are able to understand
 
and 89% can read and write central Thai -- the official
 
language being taught in village primary schools throughout
 
the country esnce 1921, At present, 5% of household heads
 
have education beyond traditional compulsory four year and
 
a number cf youngsters now earn secondary and higher level
 
certificates. The villagers also receive supplementary
 
non-formal educaticn and news from outside, as over 90% of
 
the households have a radio. A few villagers own television
 
sets in electrified villages, -TVownership is a recognized
 
indicator of a high household economic status. Daily
 
newspapers reach scme villages under a program of the
 
Department of Non-formal Education but only a few villagers
 
benefit from such materials since they usually remain at
 
a local leader's house. However, another mode of communication
 
is through personal channels, especially in village meetings
 
and among kinsmen; faction members and neighbors. This
 
personal commun'cat-ion is the most influential source of
 
information and is of the greatest importance in helping
 
poor farmers to decide to adopt an innovation.*
 

The selected tambons are not isolated since they are
 
reached by public all-weather roads, Only the two in
 
Nakhon Phanom are relatively difficult to commute to but
 
roads are belng built by ARD. Overall, households average
 
7 visits per month outside the home village (lowest tambon
 
average is 4 in both of the Nakhon Phanem tambons and in
 
Kwangjon). In eddition, like many northeasterners, the
 
villagers possess the unique characteristic of being

"mobile people" hence, by and large, migration to other
 

*Damrong Thandee 1978 The Role of Communication in Occupational
 
Development of Rural inhabitants: A Re-study of a Village in
 
Thailand. Research report No, 1, Ramkharnhaeng University p. 46.
 



Annex VII-3
 

rural and urban areas is quite commcn especially among

young people, Such migration is primarily (95%) temporary,

usually on a seasonal basis. About 30% of the NERAD

households had someone out of the village for a month or
 more during the year surveyed, almost always to do temporary

wage labor, 
 Of these about 20% went somewhere else in the
 
same province, 15% 
elsewhere in the Northeast, 35% to
 
Bangkok and 30% 
to other regions of the country.
 

At the village level, there are several formal

organizations, fcr example, Wat, school and village development
committees- The function of each committee is rather specific,

mainly public wcrks, while the groups organized by the

Agricultural Extension Agents including farmer housewife,

farmer youth, and contact farmers, function as occupational
associations, At the sub-district level, the Tambon Council

is the legal entity responsible for general public work and
administrative affairs while Farmer Associations 
(established

in all sub-districts except Nong Kaew of Roi Et) and

Agricultural Cooperatives (none in Chaiyaphum) concentrate
 
on agricultural activities such 
as the provision of education,
techniques and finance, 
 All in all, over 40% of the household

heads surveyed belonged to at least one of these formal
 
groups.
 

The Phuyaiban (village headman) and Kamnan 
(tambon

man) are the Iocal administrators at theseTlevels. 
 They
are assisted by their deputies in their work and receive

technical help from the Community Development worker, the
agricultural agent and from officials at the district level.

School teachers, temple abbots and rich farmers are 
often

influential persons and usually serve as community council

members*. 
They play crucial roles in village decision-making.

However, in some communities, these people compete with

each other for political-economic domination and usually

draw upon informal entourages on the basis of either kinship

or patron-client relationships. Such competition for
 
power takes the form of factionalism. It is, however, an
inherent attribute of popular participation and serves the
function of stimulating more public accountability by those
 
who hold lozal level offices.
 

*Charles Keyes 1970 Local Leadership :.n Rural Thailand
 
Local Authority and Adm _nistratlIon in Thaland, edited by
F. R. von der Mehden and D.A: Wils.sn. Academic Advisory

Council for Thai'-and, p, 100,
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During these recent years, the attempt to strengthen
 
local self government at the tambon council level has been
 
promoted by varisous activities including the Rural Employment

Generation Programs and several development projects by the
 
Community Development Department, This evokes political

consciousness, both within their community and at the national
 
level, among villagers,
 

As has been briefly discussed in earlier project

documentaticn*, the economic conditions in the Northeast
 
are, in general, poorer than in other regions of Thailand.
 
More specific description of the economic situation in the
 
selected tambcns will help to understand the villager's
 
economic concerns. In the recent study in the project areas**,
 
it was found that socioeconomic characteristics are highly
 
differentiated within villages, among villages as well as
 
among the tambons. We will discuss each here. Differentiation
 
among villages is likely determined by duration of the
 
establishment cf that village, For instance, a village which
 
has long been set up in the area tends to be better off
 
economically because the older generations could clear
 
good quality large areas of virgin lands for cultivation.
 
On the contrary, a poor village which has recently been
 
established usually consists of poor migrants mostly from
 
other rural areas in the Northeast. The villagers of such
 
communities usually have smaller and/or poorer quality land
 
holdings and often earn their living as wage earners.
 
Table 2 shows the number of villages and percentage of
 
population in 3 hierarchical categories, based on local
 
opinion and anthropolcgical field investigation. The pattern
 
of "poorer" villages among the tambons is similar to
 
computer-sorting of the household survey data, confirming
 
the anthropclogical observations,
 

* 	 Damrong Thandee and Pit Sompong 1980. Village Level Survey 
fcr Northeast Rainfed Agricultural Development Project.

Submitted to USAID/Thailand.
 

** 	 From the Household Survey fcr the NERAD Project conducted 
by OAE during August-October, 1980 
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However, differences among villages are only part
of the picture, The fleld estimates of "poorer" villages
in Table 2 account for only 18% of the population, but
Figure 1 shows that the percent of poverty in these areas
Is actually muzh higher, with an overall average of 54%
of the hcusehclds below the poverty 16neo* 
 Further, not
all villagers in these poorer villages are below this
line. 
 In recent villages (less than 20 years establishment)

average income Is 
a good deal lower, About 5 to 10% 
of the
NERAD population live in such villages and probably the vast
ma3crity a-e below the poverty line, but this still leaves
the majority of poor to be found in the older, more established
villages, where they are perhaps less visible among their
 
better-off neighbors.
 

Differenttaticn within villages is apparent in the

NERAD areas. In many villages, 
a minority of households

control signifizantly more of the wealth than their
neighbors, especially apparent in terms of land holdings.
Unfortunately, intra-village data in the NERAD survey is
predominantly not of large enough sample size to draw
numerical conclusions (e:g, gini coefficient) about intravillage inequality, but by comparing Table 2 with Figure 1
 one can at least state that the majority of poor do not
live in easily distinguishable "poorer" villages. 
For
example, Lahan 
(TB5) has, by any measure, very few people
living in poorer villages (Table 2 shows 3.6% while computer

sorting of NERAD data showed about 10%), yet it has the
third highest perzent of poverty in the NERAD tambons
(63%, Figure 1). This means 
that a sizeable amount of
Lahan's consi'derable income inequality, and the majority
of her poor (See Figs 4 and 5) exist within the less-poor
villages of the tambcn. 
 in Kwangjon TTE--, income is
not as unequally distributed as in Lahan (see Fig. 5) but
here too the majority 3f poor do not live In "poorer"
villages .!ccal esttmate from Table 2 is 30%, computer

figure by mean village income is 
18%, but actual % of

households be.ow poverty line is 58%).
 

* Poverty Line Projected from World Bank (1980) data of 
$99/cap, in 1976. Using inflation factor of 1.23,

1979-80 poverty line is approx. A2,400/capita ($120).
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It can be seen from the above that poverty in the
 
NERAD tambons is pr-marily an intra-village phenomenon,
 
although significant "pockets" of poor villages are also
 
evident in some tambcns. In particular, a comparison
 
of Figure 1 with Table 2 shows that in some tambons one
 
might expect to reazh perhaps half the poor by targetting
 
on "poorer viilages" in the tambon (in Kwangjon, Na
 
Muang and Nong Kaew), but in the rest the project would have
 
to adopt an intravIllage focus to insure benefits reach
 
the poor

Inter-tambcn data is also revealing. The most obvious
 
ccnclusion from Figures 1 and 4 is that, at the tambon
 
level, the r'cher the tambon the fewer poor it tends to have,
 
although this is somewhat tautological given the high
 
percent of poor in these areas (gini coefficients would
 
have to be very high indeed for this not to be the case).
 
On the other hand, income distribution within the tambon
 
bears little or no relationship to the wealth of the tambon
 
(Fig. 4), although when grouped by province surprising
 
associations occur (Fig. 5). In chaiya Phum,-for example,-clear
 
differences in inequality exist at roughly the same mean
 
tambon inccme levels, whereas in Roi Et the reverse
 
is true. The apparent shifts in income and its distribution
 
that appear in the bottom part of Figure 5 are a result of
 
(per person) poverty occuring more frequently in large
 
households. Also, a tambon like Taket (TBl) is actually
 
wealthier on a per capita basis than it appears, due to its
 
smaller household size (5.8 see Table 1).
 

What all this suggests is that poverty in the NERAD
 
areas is likely t3 be a very complex phenomenon. It is not
 
primarily a matter of Inter-village differences within
 
the tambon, but It does bear some relationship to tambon
 
and province location (Fig, 1). But it is also very much
 
an intra-village phenomenon. On the whole, then one should
 
examine the causes of poverty in terms of locational factors
 
above the village level (perhaps the primary characteristics
 
of the province and the tambon), relationships within the
 
village, and the individual characteristics of the poor
 
households themselves. What then are some of these
 
characteristics?
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Due to natural environmental factors agricultural
 
production suffers in two out of three years in most
 
tambons. On top cf that, the soil is generally poor in
 
plant nutrients and crop productivity is quite low.
 
Nontheless, most villagers try hard to get the best
 
possible producticns. Rice is the staple crop 
non-glutinous rice being predominant in Tambon Taket,
 
Tae and Lahan, with glutinous rice predominant in the
 
other tambcns. Most fields are planted with traditional
 
varieties. Rice is also the major source of household
 
income in all areas except Lahan, which has a scarcity of
 
rice fields (see figure 3 and Table 3).
 

Cashcrops are another source of income but crops planted
 
vary from tambcn to tambon. The villagers of Nong Kaew
 
grow watermelon, tobacco and onicn in the dry season on the
 
rice fields. The same is true, to a lesser extent, in
 
tambons Tae and Taket of Si Sa Ket province, where various
 
kinds of vegetables including chinese cabbage, onion, parsley

and dill, string bean, large cucumber and watermelon are
 
grown and sold to nearby amphoes and provinces. These three
 
tambons have similar geographical conditions in relation
 
to limited arable land and no more virgin land to be brought

into cultivation. Fortunately, ground water is relatively

high so that villagers can grow second crops in the dry season.
 

Cashcrops are a major source of income in Lahan
 
because villagers cultivate vegetables including cucumbers,
 
string bean, chilli, squash and pumpkin on the edges of
 
the of 20,600 rai public swamp during the dry season.
 
Lahan, like the other tambons of Kwangjon, Nathom, Na Ngua,

and Na Muang have large public land where villagers

cultivate cassava and kenaf. Fruit trees including
 
mangoes,.annona, papaya, banana, jackfruit, coconut and
 
sour tamarind are grown around their houses. Usually

farmers utillze no pruning. f-rtilizing or spraying and
 
production is mainly for consumption.
 

The avail~billty of public land of such tambons als
 
provides grazing places for buffaloes and cattles - mainly

native breeds, but there are some American Brahman crossbred
 
animals. It is, however, found that only the richer farmers
 
own 10-50 cattle andi'or 10-20 buffaloes. Crossbred and
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native pigs are also widely raised, The main problem is
 
the 	high price of feed and the farmers' lack of knowledge
 
regarding proper feeding and management. Local merchants
 
collect pigs for marketing. Native poultry - chicken and
 
ducks are ra-.sed by most families and are provided some
 
waste rice by-products for feed. Farmers lack knowledge in
 
disease ccn c~i nence 90% of young poultry is lost.* Sale
 
of animals usually fall after rice and cash crops as a
 
source of incsme but is quite important in some areas, such
 
as the projact tambcns in Nakhon Phanom.
 

The farmers, however; do not enjoy equal benefit from
 
such activities, as cited earlier. The structure of net
 
hcusehcld Income, showm in Figure 3, illustrates that on
 
average the "pc,.rer" household earns only one fifth as much
 
as the "richer". Although the proportion of off-farm income
 
is similar between the two groups, the "iich" earn more per
 
day than the poor since the former engage in occupations
 
such as local school teachers, civil officials and shop
 
owners while the latte: are mainly wage earners (ratio

being 15:65 baht per day). Moreover, a number of poor farm
 
family members travel extensively to seek wage employment
 
outside their own ccmmunitles, in both rural and urban
 
areas*R
 

Such temporary migration largely results from limited
 
means of prcducticn especially cultlvable land. Some
 
villagers (10-20%! of tambon Kwangjon and Lahan, in
 
particular, have lost their properties to local money
 
lenders and merchants In nearby towns. The reasons are that,
 
firstly, their crops suffered from drought several years
 
in a row and they therefore had to keep borrowing more
 
money and eventually were unable to pay it back. Secondly,
 
the urgent need for cash makes farmers sell their crops

before harvest time at a cheaper price (for "green" rice 
or "green" kenaf;. Over half of the rice production of 
small landowners is sold by this system while the remainder 
cannot cover family consumption needs for the year. The 
villagers have to borrow money by putting up their land for 

* 	 Northeast Regional Office of Agri:ulture, NERAD - Site 

Survey Repcrt by MOAC Technical Specialists. Novmbe~r 
1980 P. 90-103, 

** Damrong and Pit. 1980 op.cit. 
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collatcral. 
 it is repcrted that 70% of the villagers in
 
"poorer" villagee of Kwangjon and Lahan tambons and to
lesser extent other tambons, are in this debt circle. It

should also be noted, however, that this practice of selling

"green" crops also can help reduce farmer risk due to a late
 crop failure and can lower interest payments by allowing
 
an earlier loan pay-back,
 

Public financial scurces are presently available auch
 
as 
BAAC, and agricultural cooperatives, and they provide

credit fcr a number of farmers (34%). However, the farmer's
 
previous debt burden, in addition to the demands for credit

for other family purposes, dilutes the attempt of such programs

and the farmers are still in debt to private lenders.
 

The average farm size varies from tambon to tambon

(see table 4). Those villagers of tambons in Nakhon Phancm

(Nathom and Na Ngua) and Chalyaphum (Lahan and Kwangjon)

have larger land holdings than those in the other four tambons,

but, unfortunately, the soil is relatively poor in Kwangjon

and Na Ngua while 35% and 15% 
of land in Lahan and Nathom,

respectively are aub3ect to flooding, For those tambons in

Si Sa Ket and Roi Et prcvinces, land holdings are relatively

small but a larger proportion is also cultivated in the dry

season. 
The renting of cultivable 2and appears in Kwangjon

and Na Muang. 
 There are about 2-5% of landless farmers in
 
every village,
 

The average net household income is 17,529 baht and net

household income per capita is 3,039 baht 
(See Table 5).

The farmers of Nong Kaew enjoy more income than the other

because of access 
to markets and more villagers involved in

second cropping 
during the dry season. The opposite is
 
true in both tambcns in Nakhcn Phanom, Nathom and Na Ngua,

where their lands are less appropriate for cropping and
 
their communities are located a long distance, 50 and 30 km.
 
respectively, from major market places.
 

B. PROJECT'S SOCIO-CULTURAL FEASIBILITY
 

The project is deemed socio-culturally feasible in all
aspects, 
 By and large, the farmers are operating at a high

degree of efficiency under the.r existing resources and

constraints- The major przblems encountered by the villagers

are water and low fertility of scl!, In the tambon of Roi

Et and Si Sa Ket, farmers are able to minage the use of
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water for second crops whereas other tambon, especially
 
those in Nakhcn Phanom, have far less access to water in
 
the dry season. in such latter cases, the villagers have
 
to travel a k-icmeter or so to find water from shallow
 
wells and use small water tanks for household as well as
 
animal ccnsumption, There is an informal concensus among
 
villagers of the utillity of public wells and water tanks,
 
especially those dug by themselves. However, the attempt
 
to improve the fert.'zty of soil is rather limited since
 
the villagers' knowledge is minimal except for the use of
 
manure. Many also use some fertilizer, but at very low
 
application rates and often incorrectly. However, the
 
villagers are receptive to any soil and water development
 
programs.
 

In the project areas, it is found that the villagers
 
have been using local technology in agriculture activities,
 
and the use of modern techniques is rather limited.
 
Mechanical power (tractors, hand-tractors, water pumps and
 
electric tools as well as trucks) and chemical fertilizers,
 
insecticides and herbicides are widaly used by some progressive
 
farmers. The method of using them is, however, somewhat
 
inappropriate and they are often underutilized. The small
 
farmers on the other hand tend to use more human and animal
 
power. When they occasi.cnally use modern technology, their
 
method- are far leas correct and efficient. The farmers
 
need to be trained cn how to use and manage such methods in
 
the most appropriate manner, Training and demonstrations
 
of appropriate and safe use of peat'cides is especially
 
needed, Moreover, they need to know how to utilize, conserve
 
and improve their agricultural land as well as improved ;,eds
 
and new-breeds of animals,
 

In order to achieve its goal successfully, the project
 
aims at drawing upon more participation from the beneficiaries
 
using existing local institutions. Problems and solutions
 
suggested by the farmers to improve their situation will be
 
taken into ccnsideration in the project implementation. At
 
present, a ma-crity of villagers have already been involved
 
in development project activities (table 6) but the level
 
of participation -1s relatively minimal, especially for poor
 
farmers. Due to a feeling of inferiority, they will speak
 
up only when necessary, Moreover, the participation in
 
agricultural projects is far less than it might be due to
 
a shortage of extension personnel and a lack of demonstration
 
materials, Theme cause the extension projects to be limited
 
to only a small number =f farmers.
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The prcOect will increase participation of the poorer

sector by decreasing the number of farm families per TEA
 
and 	provide more materials for agricultural demonstration
 
projects, Therefore each TEA can work with more individual

families with special emphasis on the poor farm families.
 
Each TEA will also be assisted by the Co.F. who perform as
 
leaderE In test and demonstration projects and as agents of

informat4on f2z 10 farm families.* 
 Zn present program of
 
DOAE, the CoFs have selected one leader but the project

will organize them int: a group and its leader will become
 
one 	of the Tamb:n Agricultural Development Committee members
 
(TACC).** Apart from planning for agricultural development
 
programs of the tambon, the committee will be involved in

regular meetLngE with Nal Amphoe and his deputy, BAAC officials,

and merchants at the amphce level for amphoe agricultural

development programs. 
 Moreover, TADC includes resonsibilities
 
for subsidy schemes tc the p=or, storage facilities, etc.

The 	essential rcle of this committee is 
to plan, implement,

monitcr and evaluate any agricultural development activities
 
of the tambon duting and after the life of the project.
 

With respect to the extension demonstration scheme,

the poor will be able to prove to themselves the merits of
 
new 	technclcg} on 
their own land. The farmers will initially

have cash inputs provlded for a small (usually 2 rai)

demonstration pist. 
 Such programs will certainly assure
 
the sense of cwnershlp among farmers and the willingness to
 
pursue the use 
of new technology for their agricultural

occupation after tha conclusion of the project.
 

* 	 Co. F. are the farners i s rep_-eeentati'vs who have been selected in each 
village, They are these wbhm the extensiln agents will concentrate his
effort in tr-nfe=_-ng practcal agro-technology through the mod iarm 
or the demonstraticn picts established in each unit of the ccmmL~ty.
(See Vrasak Pakdee 1980 Aqziculturai Extension in Thailand, DOAE). 

** 	 TADC is a new comittee for agriculture developnent proposed in this 
project. Its members ceqocse cf a leader of Co.F. from each village,
members of Tntrn C-cncl CD worker and TEA being as a secretary. This
TADC will plan fcr agrcultual develcpmnt programs of the tanbon and
will regulazly re-t with Nai krphce and h.s deputy, and merchants at the
amphce le-l %s&.cussed in the previocus secticn. (TEA = tambon 
agricultural eter.s icn ager, ), 
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Mobile units and mass media including radio farm forum
 
programs and printed mate=ials will back up technical
 
assistance to the target area beneficiary. Radio seems to
 
be the most effective channel of communication since nearly
 
every household poesesses a radio for daily entertainment
 
as well as information acquirement, The regular circulation
 
of the proposed newsletter cn agricultural news (for example,
 
price cf fertilizer, insecticide, and cther input materials),
 
exchange nevs among farmers and description of successful
 
farmers, and tne like; will benefit the beneficiary in two
 
ways. FirstLy. they have access to information and knowing
 
what is happening out.i-de of their communities concerning
 
their occupaticn Secondly, euch media, which is rather
 
unavailable to many households in rural areas, will
 
certainly help the v'llagers' literacy as well. The project
 
will emphasis two-way commun.cation among the project
 
administrators and the villagers with special emphasis on
 
the feed back of the lattez.
 

The project coverE the whcle range of agricultural
 
activities in the target areas where, in all cases, household
 
income disparity ie somewhat great. Therefore the benefit
 
from the proerct may not be equally shared. Over 80% of total
 
households zcntr:l only half of the community wealth and over
 
half of the population are 1iving under "absolute poverty"
 
conditions. The project aims at helping the poorer sectors
 
and will fac.ilitate the flow and equitable distribution
 
of benefits. To achieve this objective, the local workers
 
will concprtraze :n and arrange spec-al programs for the poor
 
by virtue of partiai .nput subsidy schemes. Moreover, they will
 
operate agricultural demonstration -n small tarmers' land,
 
and recognition wili be provlded for those TEA and Co.F. who
 
successfully provide beneaftts to as many more poor families
 
as possible. By doing 5o, the method will in effect narrow
 
the economic gap between the rich and the poor. On the other
 
hand, most sub-project facilities are made available to all.
 
In this regard, the villagers have equal access to such
 
facilities whether they are peer or not. The merit of this
 
method is that a particular group will not have a feeling
 
of discrimination by the pro-ecut On the whole, the
 
combination cf these tw= methods will result in the most
 
appropriate output in the project areas.
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In comperiscn with farmers of other regions, Northeast

farmers normally earn 
less income and are regarded as the
poorest peasants -Onthe Kingdom, 
If the project enhances

farm family inccme and eventually helps to alleviate the
 
poverty of the regicn, the equity among farmers of different
 
regions of Tha_'land will also be promoted.
 

C. THE IMPACT OF THE PROJECT
 

The project intends to 
use area-based development..

with special emphasis on agricultural activities by developing

the most apprcpriate method of development in each of the

project tambon. 
 The 1ime focus will be to enhance behavioral

change in the varicus groups of people concerned, farmers,

officials and merchants, who can work cooperatively through

the proposed project design, in order to achieve the project
purpose. 
During the first stage of the project, heavy

agricultural development activities, including both technical
inputs and direct interventions, w4ll assist the beneficiaries.

Two systems are primarily expected to improve: first, the

cooperation among departments concerned with the management

(delLvery) system; and. secondly, the ability of local

organizations and villagers concerned with receiving/utilizing

the assistance, 
 Not only will the latter thereby be capable

of absorbing imprcved technical inputs in their agricultural

and related occupatlons, but they will alsc have the capability

to enhance their level of living. Toward the end of the

project, the enhanced ass'stance w'.: gradually fade out
while villagers and regular officials take up more and more

responsibility for prcect activities. 
After the conclusion

of the project the viilgers will continue all beneficial
 
activities.
 

It is expected that the beneficiaries will enhance farm
family income through the improvement of their technical
 
inputs and farm management skills built into the project

through research and training. It is also expected that the

value of home consumed products will increase.
 

The poor farm fami-les will get the most benefit from
the prcject through having closer contact with TEA and

through obtaining part*Lal subsidy of production inputs for

agricultural demonstration plots. The learning-by-doing
 
process is 
to enable them to utilize new technology fo:
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production in order to obtain better yields and thereby a
 
better quality of food for home consumption as well as
 
higher value of products sold. Such poor families will also
 
enjoy the benefit of job creation in their agricultural
 
occupation, during and after the project life. The research
 
results on farming system will enable the farmers to improve
 
the productivity of traditional agricultural practices.
 

The support of better information on use of farmer
 
organizations, the institutional credit system, technical
 
recommendations and inputs, and marketing information and
 
analysis, will motivate the farmers to produce with greater
 
effort since they will have convenient access to and benefit
 
from such production information. In addition, those supports
 
are to be channeled through existing organizations, thereby
 
strengthening such local bodies' capacity to decide for their
 
own community.
 

The success of the project can be measured in various
 
ways: for example, by the increase of farm income compared
 
to the benchmark data surveyed at the early life of the
 
project and by better nutrition resulting from higher quality
 
of home consumption products. Such success will convince
 
MOAC to expand similar projects to other areas of the Northeast
 
and other regions throughout the country. The MOAC is
 
anxious to know the results of this project and intends to
 
spread such improved methods of rainfed agricultural development
 
to other areas.
 

Thus far, the foregoing analysis seems to stress the
 
most optimistic impacts of the project. The rural poor will
 
gain great benefits while several socially unfavorable
 
phenomena, for instance migration to work outside their
 
community, un- and underemployment, and the inappropriate manner
 
of exploitation of natural resources will be dramatically
 
decreased during and/or by the end of the project's life.
 
It is, however, necessary to realize that there are several
 
limitations which may influence the success of the project.
 
Due to the fact that the project, by nature, is intended to
 
be implemented through the existing social system, no new
 
legislation on land reform, debt relief schemes, etc. are
 
to be built in. Those who have control over greater means of
 
production will be more able to benefit from the project as
 
opposed to those who are landless, small landowners and/or
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very poor. Moreover, those who are already in heavy debt may

hardly be expected to catch up with those who are already

better off. On top of that, erratic rainfall cannot be
 
controlled hence farm production may be disastrous in any year,

although the project attempts to mitigate the effects of poor

rainfall. Finally, marketing which is a crucial factor, is
 
somewhat beyond the direct control of the project. Consequently

farmers may not always receive an appropriate share of the value
 
of their products. Such above limitations can be major obstacles

and may limit the success of the project especially in those
 
activities involving new or expanded production of perishable

produce.
 

In planning for this project, however, these problems have
 
been taken into consideration and several methods have been

proposed that will help increase benefit to the poor. First,

project will attempt to examine the local marketing and input

supply situation and problems of local farmer institutions,

including cooperatives, farmer groups, etc., and provide training
 
or other organization and management assistance where appropriate.

Also, if market research shows, for example, the price of cassava
 
will dramatically decrease, the project can increase emphasis
 
on, for example, peanut and sugarcane. If the horticulture
 
products are uneconomical due to high input and transportation
 
cost, especially due to the increase of oil price, the farmers

will be encouraged to grow other crops or to turn to other
 
activities, e.g. livestock or fishery, which involve lower
 
transportation costs. By doing so, the farmers can learn how to
 
adapt to such changing situations. A major intent of the project

is to develop more knowledgeable farmers and a better technical
 
support system which will allow the agriculture sector to better
 
adap to changes.
 

Second, it is proposed that a full-time anthropologist
 
or rural sociologist be employed in project, whose job it
 
will be to assess socio-cultural feasibility and degree of
 
benefit to the poor and to make recommendations. The project

has been designed to provide great flexibility in the type and
 
mix of development actions. The anthropologist can assess
 
these actions, prior to each being adopted for widespread

extension, for their social effects, and enough flexibility in
 
component type and mix exists to allow designing for socially

beneficial strategies, in just the same way that technical and
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environmental feasibility assessment will help design for
 
technically feasible and environmentally sound strategies.

CP's and covenants can be built into the project agreement
 
for social feasibility analysis, in just the same way they
 
are to be built in for technological and environmental
 
concerLL. The anthropologist should begin by studying the
 
concerns delineated in this annex, and design methodologies

and survey instruments to address these concerns on a local
 
basis, in concert with the detailed planning of the project,
 
step by step, area by area with careful attention right down
 
to the intra village level. The anthropologist will also
 
submit periodic reports on the causes of poverty in Project
 
tambons.
 

D. ROLE OF WOMEN
 

The family system of the Northeast traditionally
 
emphasizes both matrilocality and matrilineality. With this
 
pattern, women become implicitly predominant in the control
 
of property and, in fact, they 're the household treasurer
 
and always consulted in all family affairs. Thai women,
 
moreover, have been regarded as hard workers because they

work both in the family and outside. Apart from housework,
 
they also feed and look after poultry, pigs and buffaloes.
 

In agriculture, the division of labor is relatively
 
minimal since such work can be done by both men and women.
 
Generally, men do the ploughing and carry things regarded as
 
heavy work, while women plant and harvest. However, either
 
sex can do any job if necessary. Women are heavily involved
 
in marketing activities by carrying agricultural products

such as poultry, vegetables, and fruit to sell both within
 
their communities and in market places; men are more apt
 
to have a major role in selling rice, kenaf, cassava, etc.
 

On the whole, women have an important role in Thai
 
society and mothers are considered as goddesses who give

life and sacrifice themselves for the welfare of the family.

There is no socio-cultural barrier against women's involvement
 
in any agricultural activity.
 

Women will benefit a great deal from the project. They

will be trained in subjects in which they are interested
 
and involved in the planning and implementation of various
 
projects and sub-projects, for example silk production, animal
 
husbandry, fishery and agriculture.
 

j)
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E. SPREAD EFFECTS
 

NERAD focuses on specif*c small areas of the Northeast
 
so that principal spread effect can occur through replication

in other rainfed areas as project processes are proven

effective. Tambons were sele:ted to represent the range

of Northeast agrz-eco3l.gizal conditions to maximize
 
applicability qn this respeat, AddItionally, however, there
 
are many aspects ef the project which will contribute to

spread effect, other than through later replication. (1) The

project will uz11ize the agricultural extension structure
 
at province and district levels (the province and district
 
ag extension officers and their staffs). 
 Effective innovations

will thus have cbvious spread effects throughout the districts
 
of the 4 provIncee involved in the project. 
 (2) Many farmers
 
have fields on the edges of tambons or have some fields in

other tambons, achieving some degree of geographical

spread. (3) All eight tambons are, or soon will be, on

major routes, thus project activities will be noticed by

many people who are not mhemselves residents of the target

tambons, (4) Local merchants will be involved in the project
 
- if they find project innovations rewarding they will
 
certainly attempt to increase their trading base by spreading

them tc other areas, (5) The project will utilize radio
 
programs as teaching vehicles. Because the eight tambons
 
are scattered, radic coverage will have to be such that it

reaches not just the eight tambons but also mcst of the
 
Northeast. (6) The monltcring and evaluatlcn system by
being closely tied with zhe naticnA! agricultural extension
 
system, will offer an excellent chance for successful
 
applications in particular aspects to be componentially

adopted as they are identified, prior to replication cf the
 
project itself, (7) Finally, the m'x of varicus types and

levels of spread effects discussed above can be expected

to have a greater degree of "interaction" potential than

would be the case if, for example, all such effects depended
 
upon a particular dlstreet set of government officials in
 
a single department. For all the above reesons, then, it

is expected that the NERAD project will have a substantially

greater potential for positive spread effect than would be

the case with many area-specific development projects.
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F. ENVIRONMENTAL CONCERNS
 

Principal environmental effects or social effects
 
of env.ronmental modifizaticn in this project are likely
 
to be in four ccmponentg of the project: (1) terracing,
 
(2) paddy ccntourlng, (3) water resource develcpment, and
 
(4) peat.cidet, Both ter=acing and paddy contouring are
 
env.rormentally pssitve '-n that they promote more rational,
 
eccnomlcal a!nd icng-term austainable use of environment,
 
but they also are likely to have some difficulty in
 
implementaticn, The challenge to terracing will be to reduce
 
its cost to the farmer in order ta make it attractive,
 
especially on "public" land) The project will have to
 
consider carefully the necessary degree cf subsidization
 
in this regard, carefully matched to the local situation.
 
By the time this cccure in NERAD terracing in the Mae Chaem
 
Prooecr (North Thailand) will be well underway and can
 
provide useful leEcns, With paddy :cntouring, the challenge
 
will be to .'ntereit the farmers to the extent that everyone
 
in an area to be contcured will want to participate on a
 
cost-sharing baEis Equally important wll be to develop a
 
system that insuies fairness in any proposed land consolidation and
 
realio1at:.zn The prsoect's propcsed strategy (of demonstra
tion contouring t: generate interest, v'llagers' initiation
 
for further czntcurlng, and cost-sha~rng) is a gozd one.
 
Project personnel should also carefully study the areas in
 
Thailand where paddy contouring has been attempted and
 
ensure the lessons learned are conveyed to farmers in the
 
project areae,
 

Effects of pesticide use and water resource development
 
cannot be foreseen at this stage and both will be covered
 
by covenant or ccnditicn precedent in the project agreement.
 
The types of wazer resource development to be employed are
 
generally known but -heir specific mix and location will be
 
determined by detailed surveying during the first year of
 
the project. At that time environmental analysis will be
 
undertaken prior to any ccnstrucrion taking place, In
 
general no ill effects are to be expected, since in each
 
case the small-scale waterworks envisioned (swamp rehabilita
tions, embankment dams, submerged dams, water filters and
 
shallow wells) are of a type already built in the Northeast,
 
in most c&Ses ci a type already existing the project areas.
'An 


Thus if any major unforeseen envircnmental effects were to
 
occur. they would likely be a result of the number cf
 
waterworks in an area rather than the type of water work
 
envisioned,
 

http:realio1at:.zn
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G. MIGRATION, FERTILITY AND POPULATION
 

The project should result in greater on-farm employment
and thus reduce rural to urban migration for both men and
 women, but the degree to which this occurs will depend on
how attractive rainfed farming becomes. 
Given the formidable
constraints, one could fairly safely predict the project is
not likely to start a rush to the countryside nor to the

specific project areas.
 

Effects of the project on fertility within project areas
are not foreseeable but no ill effects are expected. 
In
general, the project areas evidence the recent rural success
of family planning programs. Over 40% of the households
surveyed used some form of birth control and, interestingly,

this percent showed no significant variation across income
classes, although there is fair amount of variation on a
geographical basis. NERAD survey data will be used to study
rural fertility and family planning and results will be made
known to appropriate action agencies 
so that reasons for
 success can be better understand and lagging areas can be
 
targetted.
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Table 1. Population Distribution 

Province Tambon No. of No. of No. of Ppu-No. of Popu- lation per
 

Village Farmilies lation Household*
Lahan 11 1,617 31,183 6.9 (5.8)

Chaiyaphum 
Waangjo . 16 2,564 17,886 6.9 (6.1)
Nong Kaew 21 1,539 8,950 5.8 (6.0)

Fbi Et 
Na Man=g 14 1,207 8,260 6.8 (6.8)
Taket 12 530 3,428 (5.8)6.4 


Si Sa Ket
 
Tae 6 335 2,165 6.4 (6.6)

Na Thon 9 845 5,257 6.2 (6.5)


Nakhon Phanan
 
Na Ngua 12 1,107 7,731 6.9 (7.1)
 

Total 101 9,744 64,860 6.6 (6.3)
 

* Statistics in this table are fran Ministry of Interior and differ fran those 
of the recent household survey. Nos. in parenthesis are fran the survey.

Smaller household size in the survey may indicate many people still

"carried on the books" have actually rnved away.
 

Table 2. Number of Villages and Percent of Population Classified 
by Estimated Average Household Incne* 

Villages Poorer 
 Medium Richer 
No. of % of Pop. No. of No. of% of pop. % of Pop.
Tanbons Villages Villages Villages 

Taket 
 1 12 11 88 - -
Tae  350 
 3 50Nathan 1 
 16.5 4 2
20.7 62.8
Na Ngua 1 2 6 45 3 53
Iahan 
 1 3.6 7 3
51.7 44.7
Kwangjon 
 8 30 4 20 4 50
Nonq Kaew 4 22.1 10 22.1 7 55.8
Na Mang 
 6 30 9 40 3 30
 

The classification is largely based on personal observation and villagers'

viewpoints on socio-econanic differentiation among villages in their
taxrbo;. See Damrong and Pit 1980 op.cit. p. 13, 33, 53, 65, 74, 89, 100and 112-114. The "poorer" category Feirefers to-tie relatively poorestvillage; The "Ledium" to village roughly equal in socioecnxnic status
about average for rural Northeast while the "richer" refers to a 
well
established village.
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Table 3. Incane Sources in Project Tamons by Incwe Class 

1. Taket PrimFourth 

Richer rice 50% off-fam 30% cashcrops 8% animals 4% 
Middle rice 60% cashcrop 20% off-farm 11% animals 4% 
Poorer rice 60% cashcrop 18% off-farm 10% 1ue industry 3% 

2. Tae
 

Richer rice 60% off-farm 25% animeals 8% animals 6% 
Middle rice 55% off-farm 23% cashcrcp 9% animals 4% 
Poorer rice 62% cashcrop 14% animals 9% off-farm 6% 

3. Nathan 

Richer animals 30% cashcrep 27% rice 22% off-farm 12% 
Middle rice 65% cashcrop 15% animals 8% off-farm 6% 
Poorer rice 70% off-farm 15% miscellaneous 10% cashcrcp 1% 

4. NaNu 

Richer rice 40% off-farm 30% animal 10% cashcrcp 3%
 
Middle rice 60% animals 20% off-farm 20% cashcrop 5%
 
Poorer rice 57% off-farm 16% animals 7% cashcrcp 3%
 

5. Lahan 

Richer cashcrop 30% off-farm 28% rice 20% animals 15% 
Middle cashcrop 30% rice 30% animals 13% off-farm 10%
 
Poorer cashcrop 35% rice 23% off-farm 20% animals 7%
 

6. n Jbn 

Richer rice 65% animals 14% cashcrop 8% off-farm 6%
 
Middle rice 70% cashcrcp 10% animals 10% off-farm 5% 
Poorer rice 72% off-fam 12% cashcrcp 8% rent 2% 

7. Nn Kaw
 

Ricier rice 50% caehcrep 20% animals 11% off-farm 5% 
Middle rice 60% cashcrop 19% off-farm 4% animals 5% 
Poorer rice 50% cashcrcp 18% off-farm 14% miscellaneous 10% 

8. Na MUang 

Richer rice 48% off-farm 30% animals 32% cashcrcp 5%
 
Middle rice 65% off-farm 12% casho 9% animals 9%
 
Poorer rice 66% off-farm 14% cashcrep 7% animals 4%
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Table 4. Cultivable Area 

(rai) 

Tanton Averagefarm Averageland 
Fa n size classified by three 
busehold income groups and %of land area planted in dry seasn 

size 
rai 

owned 
rai rai 

Middle 
rai 

Poorer 
rai 

Taket 
Tae 
Nathan 
Na Ngua 
Lahan 
Kwang Jon 
Nong Kaew 
Na Muang 

21.5 
21.0 
38.1 
41.5 
33.1 
33.2 
25.4 
23.5 

21.1 
19.5 
26.1 
32.8 
29.9 
25.2 
25.4 
14.4 

27 (8%) 
27 (8%) 
50 (10%) 
55 (5%) 
47 (10%) 
60 (5%) 
28 (22%) 
23 (2%) 

22 (12%) 
17 (8%) 
35 (-) 
44 (-) 
38 (10%) 
38 (2%) 
23 (20%) 
25 (6%) 

11 (10%) 
15 (11%) 
2 (-) 

28 (-) 
25 (12%) 
21 (2%) 
18 (24%) 
15 (10%) 

Table 5. Net Income 

Household -ousehold per capita 

All tambons 17,529 
 3,039
 

Tambon Taket 16,969 
 3,355
 
Tae 18,040 2,731

Nathan 13,762 
 2,188

Na Ngua 13,424 2,096

Lahan 16,146 3,012

IWang Jon 16,160 
 2,947

Nong Kaew 24,450 
 4,295

Na Muang 19,188 3,020
 

Table 6. Participation in Develoent Projects 

Yes No No answer Missing
% % % Data % 

Ever participated in development
projects 96.5 3.5 

Ever suggested anything for
developrent at a mleeting 39.3 60.7  -

Ever participated in an agri
cultura.L demnstration 
project 
 12.1 87.6 0.2 
 0.2
 

Source: Household Survey forNERAD Project, during August and September,
1980 by
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PROPOSED INSTITUTION- ARRANGEMENTS FOR
 
NORTHEAST RAINFED AGRICULTURAL DEVELOPMENT PROJECT (NERAD)
 

This proposal has taken into account the desire of the
 
Ministry of Agriculture and Cooperatives to introduce this
 
area-based integrated agricultural development project in
 
the most effective way possible. In doing so it assumes
 
that a streamlined and low-cost model will be most suitable
 
for a developing country, which hopes to replicate this
 
pilot into more areas in the near future. It also assumes
 
an MOAC policy to decentralize some of its functions to the
 
locality insofar as this can maximize benefit to the target

population without sacrificing the national interests and
 
the ministerial goal. The format which follows thus would
 
include some innovative ideas which may not have been found
 
earlier in the conventional approach. Thus some strenuous
 
effort will be needed to put them into practice. In
 
performing this function, the proposal is divided into two
 
major parts--the institutional structure and the accompany
ing procedural requirements.
 

However before these are presented a background of
 
existing administrative arrangements and management as well
 
as major problems of these will be provided.
 

A - BACKGROUND AND MAJOR PROBLEM OF ADMINISTRATION
 

In Thailand the responsibility of agricultural

development mainly rests with the Ministry of Agriculture

and Cooperatives (MOAC). The ministry is composed of 19
 
secondary units, whose status are either specialized

departments or public enterprises. These units are (1)

Office of the Under-Secretary of State, (2) Office of
 
Agricultural Economics, (3) Office of Land Reform, (4) Royal

Irrigation Department, (5) Department of Land Development,

(6) Department of Agricultural Extension, (7) Department of
 
Fisheries, (8) Department of Livestock Development, (9)

Royal Forest Department, (10) Department of Agriculture,

(11) Department of Cooperative Promotion, (12) Department of
 
Cooperative Auditing, (13) Marketing Organization for
 
Farmers, (14) Cold-Storage Organization, (15) Forest
 
Industry Organization, (16) Rubber Estate Organization, (17)

Office of Rubber Replantation Aid Fund, (18) Fish Marketing

Organization, and (19) Dairy Farm Organization.
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Some other agencies outside the MOAC are also involved
 
in agricultural development activities, such as Department
 
of Local Administration, Department of Community Development
 
and the Office of Accelerated Rural Development, all of the
 
Ministry of the Interior. The Changwat Administrative
 
Organization, whi:h is a local autonomous body, also provides
 
some funds for agricultural development in the province.
 

Work initiative and project planning are normally
 
undertaken by separate departments and public enterprises,
 
and in many cases even by their numerous divisional-level
 
units within their own spheres of work. Multi-year develop
ment projects have to be reviewed by the Office of the
 
National Economic and Social Development Board, before each
 
year's request for funds is submitted by the respective
 
agencies to the Bureau of the Budget. However, here the
 
line item budgetary procedure is still being used.
 

After funds are approved by the Bureau of the Budget,
 
they will be controlled by the respective departments or
 
public enterprises. These organizations then distribute
 
them, as they themselves see fit, to their various implementa
tion units in the provinces. Implementation will be carried
 
out by the field units of each department or division, which
 
are located at different levels of provincial areas,
 
(regional, provincial or district). Some departments or
 
divisions have more field units than the others, depending
 
on the volume of work and type of activities which are to be
 
undertaken in each area. The field units report either
 
directly to thir respective superior units in Bangkok, or
 
indirectly through the governor, who is the chief executive
 
of the provincial government. The provincial government is
 
a jurisdic body and in principle a unified field unit of the
 
central government, but in fact, many activities are
 
operated by central government units outside of the govern
or's control. (See footnote of Chart No. 1).
 

The provincial governor is supposed to be generally
 
responsible for the welfare and well-being of the people in
 
his area. He supervises dll the officials appointed to pro
vincial government, sucl, as the agricultural extension
 
officer, the livestock cfticer, the fishery officer, or the
 
forestry officer, but officers of the Land Development
 
Department or Department of Agriculture are not officials of
 
the provincial government.
 

A province is divided into several districts and sub
districts, which in turn are further divided into tambons
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and villages, respectively. 
 The district officer supervises

functional officers at the district and sub-district levels,

while there are no government offices at the tambon and
 
village levels. 
 At these two levels, however, there are

people's councils and committees, and some government

officials are designated to operate in particular areas,

such as tambon agricultural extension officers, or community

development workers.
 

Decision-making regarding development strategies,

operating procedures and the amount of funds or 
supporting

facilities to be allocated to each area for particular

projects rest with the departments or divisions in Bangkok.

If problems emerge upon implementation, the field urits will
 
have to solve the problems themselves within this resource

constraints, or to report them to their superior units in

Bangkok in which case resolution usually takes considerable
 
time especially if funds not already budgeted, for example,

to replace a ma3or piece of equipment, are required.
 

This specialized functional approach to development

planning and implementation cannot provide adequate stimulus
 
to assist the farmers out of the vicious circle of minimum
 
natural resources, minimum inputs and minimum production,

because each agency has 
a limited scope of responsibility,

their projects have limited impact upon the farmers' life as

they entitles. 
For instance, the Department of Agricultural

Extension is responsible for crop prcmotion, the Department

of Fisheries for fish-raising and the Land Development

Department for soil conservation and water improvement. If

in order to increase productivity, these activities should

be implemented together as a package, it cannot usually be

done because the local field units do not havw 
 authority and
 
resources to collectively plan and implement projects.

Rather they have to report to their respective headquarters

in Bangkok and it is unlikely that the three components

would have the same priority at the same time in the three
 
departments.
 

The highly centralized decision-making structure of the

Thai bureaucracy has been found to be inadequate and untime

in effectively addressing the environmental conditions and

farmers' need which differ from place to place. 
 Attempts to
 
carry out highly dispersed programs with centralized
 
decision-making also overloads the supra-Etructure with
 
paper work. Elaboraticn of development strategies and
 
operating procedures as well as 
resource allocation of each

project should be made to 
suit a particular area. At the
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local level intensive and clcser contacts for immediate
 
action are needed if achievement _4s to be evenly or broadly
 
attained.
 

The Thai government has the policy to decentralize
 
planning and implementation from the center to the region
 
and the locality. More area-based integrated projects,
 
where several departments are required to plan and work
 
together, are being conceived to remedy the situation
 
discribed above.
 

The Off.ce of the Under-Secretary of State of MOAC has,
 
in addition to some divisions in Bangkok, four regional
 
centers, which are planned to be responsible for overseeing
 
the interests of the Ministry of each reglon. According to
 
the study carried out by the National Institute of
 
Development Administration, the regional center should be
 
the appropriate agency to handle integrated development
 
projects which require several agencies of MOAC to work
 
together in a harmonized way.
 

In contrast to the conventional pattern of setting up a 
special organization at the central level to handle each 
special project in the regions, the regional centers have 
been given some role in handling area-based integrated 
development pro3ect. Since this is a new concept there is 
need for improving the techniques of organizing and managing 
this kind of projects. Often project management has been 
unable to effectively coordinate the efforts of the partici
pating agencies, mainly because the project manager does not 
have enough administrative support and has little authority 
over financial resources. Funds to be used in the same 
projects are separately requested and allocated. They are
 
reviewed separately by different personnel in the Bureau of
 
the Budget, each cne of whom cannot see the picture of the
 
whole project. Therefore funds received are not granted
 
project-wise, rather they are mixed 4n the line item
 
budgetary statement cf the department and may be used for
 
any of the purposes of such department. Minimum advanced
 
administrative techniques are usually employed. Project
 
personnel have few incentives to work harder than their
 
ordinary manner. There is no agreement of how to measure
 
and reward their performance, and some personnel are not
 
appropriately selected to suit the particular needs of the
 
project.
 

The institutional arrangements for NERAD will attempt 
to remedy these pr:bems as far as it is feasible. 
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B - THE INSTITUTIONAL STRUCTURE
 

Although it is new in nature, the NERAD Project is one 
of several development projects of MOAC. It must relate its 
goal to the overall goal of the agricultural sector of the 
country, a d at the same time it will be implemented at the 
lowest possible level. The chain of relationships linking
both ends should include fcur institutional levels, namely
the ministerial, the regional, the provincial, and the field 
levels. The-.r respective functions should be as follows: 

The Ministerial Level
 

This level is needed to provide policy guidelines which
 
include both the development goals and strategies, and the
 
principles govern..ng the management of the project.
 

The Agricultural Policy and Development Planning

Committee is the highest integrative body in the agricultural
 
sector of the country. This committee is chaired by the
 
MOAC Minister, and the Secretary-General of the Agricultural

Economics Office is the secretary cf the Committee. All the
 
top leadership of MOAC and high-ranking representatives from
 
the planning and resource allocation organizations sit in
 
the committee. Its duty is to review agricultural conditions,
 
analyze problems and recommend development policies as well
 
as major projects. The Rainfed Agricultural Development

Policy has to emerge from this committee. This project must
 
be screened and approved by this body. The relationship of
 
NERAD with other projects can be deliberated upon fruitfully

in this committee.
 

An MOAC Committee on Northeast Rainfed Agricultural

Development will be established with the Deputy Under-

Secretary of State of MOAC as chairman, and high-level
 
representatives of every department in the MOAC as members.
 
This will be the appropriate place to work out the NERAD
 
detailed policy. The committee will be responsible for the
 
guidance of the NERAD operations and the decisions of inter
departmental issues, such as on personnel positions and
 
assignment, budget allocation, division of responsibility

and authority and development strategies and techniques. It
 
also has the responsibillty of coordinating this project

with the other related high-level committees.
 

Specifically it has to review the project plans--a six
year as well as a one-year plan, substantive as well as
 
administrative contents, Personnel and financial policies
 



of NERAD will be decided there. The collective responsi
bility fcr tre successes or failures of the project should
 
be stressed among the committee members. The committee also
 
reviews and ackn~wledges the operations plan prepared by the
 
project director, s-nce some orders and authorizations may
 
have to be issued by separate members of the committee to
 
their subordinate units for implementation.
 

This committee however may be enlarged somewhat beyond
 
the MOAC if their role is to be more effective. Additional
 
members which should receive attention are: (1) The Deputy
 
Under-Secretary of State of the Ministry of the Interior,
 
which supervises the provincial governors in development
 
affairs. This action will make this project management
 
comply with the new government policy of decentralization,
 
and will facil-tate the cocperation of the provincial
 
authorities in participating full-fledgedly in the project.
 
(2) High-ranking representatives of the BAAC and MOF may
 
also be included as credit and marketing aspects can be
 
assisted by these organizaticns.
 

In order to assist in the deliberation over the
 
detailed policy guidelines as well as in reviewing the plans
 
or budget and other requests submitted by the project
 
director a working group should be appointed as a sub
committee of the NERAD Committee. It can be a temporary or
 
a project-life sub-committee as deemed appropriate. In the
 
former case specific assignments may be g'ven to different
 
specific groups, and the secretary of the NERAD Committee
 
is to keep all the deliberat'on and papers with him, in
 
order to keep things relating to one another without
 
interruption.
 

The Regional Level
 

The regional center is an appropriate place to direct
 
the integrated development project in the respective regions,
 
in which several departments cf equal status have to parti
cipate. The regional center specializes in the region and
 
stands closer in terms of d-stance and level of adminis
tration to the farmers than any organization housed in
 
Bangkok.
 

The NERAD Project Management Center should be set up as
 
another ad-hoc unit of the regional center. Its responsi
bilities are to harmonize the wcrks which have to be carried
 
out under the NERAD Prcect. Basing their functions on the
 
policy guidelines issued by the NERAD Committee, the project
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management translates those wishes into concrete action. 
 In
 
this 	connection :t has to prepare the project plan and
 
overall operations plan. It has to calculate investment
 
costs, which are needed to back up the various development

activities which will be identified. After these have been
 
assembled, the project management has to pass them to the
 
NERAD Committee to approve and support the project. After
 
the project plan is approved, the project director will
 
assemble the general site-specific operations plans into the
 
overall project operations plan and submitted it again to
 
the NERAD Commattee for approval. The NERAD Committee will
 
inform all part;cipat:ng parties of what has to be done by

each 	party under the plan, which has been jointly reviewed.
 
The projezt manager will keep watch of the operations so
 
that 	achievement will not devi'ate from what has been agreed
 
upon.
 

To undertake these responsibilities a project-directing
 
and management staff has to be appointed, and the following
 
positions are recommended:
 

(1) 	A project director as senior as C-7 or C-8 level
 
officer
 

(2) 	An asscciate project director at C-6 or C-7 level
 

(3) 	Subject matter specialists, in soil and water
 
develcpment, alternative cropping and farming
 
system, agricultural economics and marketing,
 
planning and management systems, and one or two
 
others. They may be foreigners or Thais
 

(4) 	An administrative officer
 

(5) 	A financial and accounting officer
 

(6) 	A publicity officer
 

(7) 	A typ:st and material reproducing officer
 

(8) 	Few auxiliary personnel
 

With the excepticn of special ccntract, all these
 
personnel should work full-time and be staticned at the
 
Northeast Regional Office of Agriculture.
 

The specialists may be assigned by MOAC departments, or
 
may be individuals or institutions which are contracted by
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the project director with the authorization from the NERAD
 
Committee to perform a specific function. They may be hired
 
to work either for a specified period of time or for a
 
particular piece of work. The institutional contract is
 
appropriate for such kinds of economic, marketing or
 
feasibility surveys or researches. Where possible the in
country specialists should be used.
 

There are however some needs for expatriates in such
 
positions as project coordinator, specialists on management
 
design, economics and farming system research, who will be
 
with the project for a long period of time. It is also
 
likely that scme expatriate short-term specialists will be
 
needed to help give the project an initiating spark. This
 
should be agreed upon by the project manager and the NERAD
 
Committee.
 

While obtaining expatriates is not seen as posing any
 
problem of appointment, past experience with Thai specialists'
 
participation in special projects proved to be the contrary.
 
Those who would best fit the work were either not available
 
or not encouraged to join the project. NERAD requires able
 
Thai subject-matter specialists who would be drawn from
 
different agencies. They should be the ones who have gained
 
sufficient knowledge and experience in those particular
 
fields. This type of personnel is rare. Normally they
 
would be assigned by their superiors to play major roles in
 
their own organizations. As a consequence they will not be
 
easily released by their superiors for a long period of
 
time, if ever. In order to make it possible for NERAD to
 
acquire the service of these well-qualified personnel, it is
 
recommended that these personnel are appointed to work
 
either for a specified period of time or for a particular
 
piece of work. They may work full-time or part-time
 
depending on the opportunities on which both their own
 
agencies and NERAD project's requirements allow.
 

Specialists who work for the project either for a long
 
or short periods of time are expected to work closely and
 
consistently with one another in the technical office of
 
NERAD. A periodic meeting should be part of the institution,
 
with the project director acting as chairman.
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The Provincial Level
 

The province is an administrative unit of the central
 
government, where a provincial governor has been given the

authority to supervise all government officials in the
 
areas. 
 It is the policy of the present government to give

to him more responsibility in development activities which
 
would be carried out in each respective province. Although

the functional superiors in Bangkok have the most to say in
 
personnel, project and financial decisions, the day-to-day

work has to be done under the surveillance of the provincial
 
governor, who can assist in expediting works or in solving

problems. The govezrnor also supervises the district adminis
tration, the tambon and the village headmen. He is expected

to be very familiar with the needs of the loca people.
 

It is thus proposed that a provincial implementation

sub-committee on NERAD be chaired by the provincial govenor
 
or his designate. 
 The committee will have the responsibility

to recommend local needs and resource feasibility and assist
 
in preparing the site-specific operations plans, which is
 
the responsibility of the field manager. 
The provincial

committee, however, will review and approve the operations

plan before transmitting it to project director. When the
 
plans are approved by the NERAD Committee and the project

director, the Provincial Committee will be required to

assist in facilitating the operations of the project in
 
accordance with the plans, mainly in mobilizing their
 
available resources to 
fulfill their respective commitments.
 
It will monitor project performance and assist in solving

the provincial level problems. 
The members necessary to
 
help the governor to take this action effectively should
 
include the provincial treasury officer, the relevant repre
sentatives of each MOAC department, and the chief district
 
officers of the target areas. 
 NERAD must provide the
 
secretary of this committee, who will also act as 
the field
 
manager (FM) in each province. The secretary should be an
 
official of C-6 
official grade and both management and
 
technical abilities are expected of him. He will play the

key role in pushing to get work done and to convey operations

problems which are beyond his abilities to solve to the
 
committee for joint resolution. The governor will have the
 
authority to issue the appointment orders, upon nomination
 
by the project director for provincial level personnel. He
 
may appoint additional provincial officials other than
 
specified, if he sees that these would help to better
 
accomplish the project.
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It should be noted that no major changes in the opera
tions plan may be made before being authorized by the NERAD
 
project manager.
 

In order to intergrate NERAD with other provincial
 
development pro3ects, it is recommended that this committee
 
is to be considered as a sub-committee of the provincial
 
development committee. In this connection it is desirable
 
to have the representative from the provincial planning
 
office as a member or an assistant secretary.
 

The Field Level
 

The implementation of NERAD in each province will be
 
directly supervised by the field manager, whose authority
 
comes from the mandate of the provincial implementation
 
committee. He should be assisted by a subject-matter
 
technician drawn from the Provincial Agricultural Extension
 
Office. This is necessary to acquaint the latter with the
 
kind of NERAD work, which has to be taken over by this
 
office once the NERAD project is completed. The field
 
manager and his assistant would be the first line of tech
nical resource over the tambon and district-level personnel
 
before referring the more difficult matters to the subject
matter specialists who will be housed at Tha Phra.
 

The NERAD project director will nominate the field
 
managers, who are officers of the project, to the governor
 
of each respective province. The governors will in turn
 
make recommendations to the NERAD project director about the
 
performance of the field manager in his province.
 

The field manager will coordinate his work closely with
 
the chief district officer, who has extensive authority over
 
all officials at the district level, as well as over the
 
tambon and village headmen. His main responsibilities are
 
to coordinate the activities of the participating agencies,
 
to make sure that the operations plan is implemented, and to
 
prepare the necessary agenda to be discussed monthly by the
 
provincial sub-committee.
 

The operations personnel at the field level will
 
include the tambon agricultural extension officers, the
 
community-development multi-purpose workers, the designated
 
livestock, fishery. forestry, land development and other
 
officers having responsibilities relating to agricultural
 
development of the province. All these personnel should be
 
assigned specifically by a provincial order.
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C - THE PROCEDURAL REQUIREMENTS
 

The following procedures are expected to be established
 
as necessary components of the institutional arrangements of
 
the NERAD project. They are (1) new working relationship,

(2) personnel selection and recruitment, (3) performance
induced incentive system, (4) esprit de corps, (5) working
 
group method, (6) planning-programming-budgeting management,

(7) project accounting and performance report, (8) monitoring
 
and evaluation, (9) local participat n and (10) transfer
 
procedure to normal operations.
 

New Working Relationship
 

There must be an understanding and agreement that the
 
area-based integrated approach to development management

calls for shared responsibility of the participating agencies

in a project environment. It is an environment which focuses
 
on project goal and requirements and on the beneficiary.

Everyone is a necessary part of the project organization and
 
each needs the others to help the project achieve its goal.
 

What these mean are the following:
 

(1) that members of the two inter-departmental

committees at the national, regional and the provincial

levels, (the NERAD Committee and the Provincial Implementa
tion Sub-Committee) have common responsibility, and are
 
entitled to fully participate in decision making concerning

the pro3ect. The operating personnel at the field level
 
also should be made aware of the fact that NERAD is one of
 
their direct assignments--a new one in a new form. The fact
 
that they have a NERAD field manager and his assistant as
 
additional supervisors does not mean that they will be over
worked, since the NERAD site-specific operations plan and
 
the field working schedule have been worked out in consul
tation with the regular line officers concerned before being
 
put into practice. The field manager and his assistant will
 
limit their supervisory responsibilities only within the
 
agreed site-specific operations plan and field-working
 
schedule.
 

(2) that the highest-level officials in the various
 
MOAC line departments concerned in Bangkok must be willing

and sincere in supporting and encouraging such kinds of
 
action by their subordinates, since each of them is sharing
 
partner of NERAD.
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(3) that the Office of the Under-Secretary of State,
 
the NEROA, and the project director must also be willing to
 
share their authority and project goodwill with the partici
pating agencies. The division of authority in handling the
 
project depends on the extent to which the responsibility
 
and performance are epxected from the latter.
 

(4) that other participating agencies must also realize
 
that the project needs unified direction and control in
 
order to ensure accomplishment of set goals and the most
 
effective manner of operations possible. Thus the project
 
director has to play his role insofar as it can assure
 
success and smoothness of operations. At the same time he
 
has to provide sufficient liberty and flexibility within the
 
framework of the operations plan to the implementation
 
management and personnel. The project director will not
 
have any supervisory authority over the provincial imple
mentation sub-committee; rather it is his responsibility to
 
see that the committee works within the formal agreement.
 

Since dual supervision is necessary at the provincial
 
level and below, the governor, the members of the implementa
tion committee, and the chief district officer have some
 
powers to see that action is taken and the project director
 
has to closely monitor the action in order that it may work
 
according to the plan. Conflicts may arise from difference
 
of opinions, but these should be considered as normal con
ditions of an integrated project, and should be resolved
 
with goal and efficiency-oriented criteria. The rule of the
 
game appears to be a given-and-take principle. One cannot
 
force others to be responsible or devote their efforts to
 
the fullest extent to the project, or expect a great effort
 
if at the same time they are not given credit for their
 
efforts.
 

Personnel Selection and Recruitment
 

NERAD presents another attempt of the MOAC to justify
 
the role of ROA as a center for interdepartmental projects.
 
It has to establish a certain landmark and prestige, whose
 
success depends on efficiency. Thus a personnel system has
 
to be adopted for project specific requirements.
 

The first consideration concerns the acquisition of
 
specialists other than those available from the Office of
 
the Under-Secretary of State, which in this case is the
 
parent organization. The specialists may be obtained from
 
various MOAC line departments, the Regional Office of
 



ANNE.1 VIilI-13
 

Agriculture, the universities, or abroad, but their partici
pation in the project should be as full as possible. They
 
can be borrowed, if certain agreement is reached at the

ministerial-level committee, but their willingness to devote

themselves to 
the project should be reckoned with. Returns
 
to their expected devotion to the project should be suffi
ciently attractive. If they are government officials, their

needs will be salary and grade promotions, and the answer to

which has to be set by the NERAD Committee. Prestige for

participation in the project and extra monetary reward can

be other factors which should be installed in the project.

The degree of honor to these personnel will certainly depend

on the expectation the policy committee has from the project

achievement. They should go hand-in-hand.
 

Secondly, the project requires full-time project staff,

which ranges from the project director to the additional
 
officers in the field. 
 These personnel have to have certain
 
qualities, as follows:
 

(1) 
The project director has to be an innovative
 
administrator-cum-specialist, since he has to face a variety

of heretofore-never-happened situations and problems, which

challenge his pioneering ability. 
He has to have certain
 
status and experience in order to gain acceptance from both

the participating officers and the villagers. 
 He has to

work with the provincial governor, members of the governor's

committee as well as 
the officials designated to operate in

the field, over whom he has no formal authority to directly

supervise or to enforce action. 
 He has to use persuasive

arts to get along with these people and convince them to

devote their efforts to the work. 
 He has to be an achieve
ment rather than authority-oriented person.
 

(2) The field manager is a key factor which this

project emphasizes at the implementation level, with the
 
expectation that he will be directly responsible for the

accomplishment of the operations. 
 The field manager should

have a certain level of experience and a university degree

in agriculture. He cannot be newly-recruited to be in such
 
a key position. He will be both the manager and the techni
cian. He has to backup the technical knowledge of the
 
personnel at the tambon and district levels. 
 He must also

be active and Ccvoted, since the nature of work for which he

has to be responsible requires much of such abilities. 
 He
 
must also be able to get along with officials and the people

in order to achieve maximum participation. He has to work
 
closely with the chief district officer, having to bend
 



himself to the CAO as far as possible. The field manager
 
should have a sufficiently senior status in the government
 
service as compared with other officials around him. It is
 
recomme°ided that an official with C-6 grade will be approp
riate. Agreement with the Civil Service Commission is
 
requized for the new job description of these personnel.
 

Since these positions are so important and
 
critical that any malperformance may cause success to elude
 
us, a careful system of selection has to be adopted. A
 
working group should be set up to screen the persons willing
 
to join the project, and whose qualifications are consistent
 
with the terms of reference as stipulated.
 

(3) Other project staff. If the project is to demon
strate how the development activity should be carried out,
 
then every one on the project staff should be achievement
oriented persons who have plenty of ambition. They are
 
expected to set a good example for the other development
 
projects which will come along at a later date.
 

Performance-Induced Incentive System
 

The project's introduction of the "contract" method of
 
operations for the specialists, whether they are individuals
 
or institutions, should be an efficient way of obtaining
 
good service if it is performance-oriented. Approach to
 
persons or institutions of proven ability and responsibility
 
is one way, and matchi.ng ccmpensation with performance is
 
another. The NERAD Committee should be given the authority
 
to approve the compensation levels as proposed by the NEROA
 
director and the project director, upon assessment of the
 
work performance.
 

This kind of performance-induced incentive system
 
should also be used with the other project personnel if
 
NERAD expects vigorous participation from them. The Thai
 
salary and welfare system for government officials is not
 
conducive to the high-level performance required by the
 
project. Most officials are accustomed to work in a
 
leisurely way and often demonstrate indifference towards
 
achieving performance or completing work within the most
 
reasonable period of time.
 

Officials of other agencies joining the NERAD operating
 
fleet should receive recognition of their participation and
 
performance by means of plaques or other appropriate
 
materials.
 

http:matchi.ng
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Esprit de Corps
 

This will have to be created by innovative design.

Many development projects have failed because project

personnel have been loosely tied together by spirit and
 
clients turn themselves away from the real objective and the
 
means of operations of the project as well as the suitable
 
role they have to play in them. Members of the project team
 
should be made to see that they are clearly identified with
 
the NERAD project. Project symbol and prestige has to be
 
consciously created by planned design. The project's news,
 
progress and shortfall should get to project participants

consistently and punctually, and a system of obtaining their
 
opinions on them should be adopted. This should make the
 
participating officials and the beneficiaries feel that it
 
is their project. Their future depends much on the project
 
success. The greater the harmony in which they can work
 
together, the easier and better the implementation will be.
 
The MOAC, the NEROA and the project director are jointly
 
responsible for the creation of the atmosphere and the
 
feeling of being full participants. In this connection, the
 
project director should be allowed to propose his ideas and
 
plans to the higher bodies.
 

Each party has its own share in bringing the project to
 
success. ThIs is a pilot project, whose success will
 
justify the approach to the rainfed area agricultural

development. The MOAC as an agglomeration of various agencies

takes the main responsibility of project direction and
 
management in order to arrive at unity. It has to justify
 
to the Bureau of the Budget and the Cabinet which provide

the funds for the project that this project is worth imple
mentation. So it has to exert some degrees of supervision.

The provincial and the district officers, on the other hand,
 
have their responsibilities to see that people living in
 
their areas are taken care of adequately. When NERAD is
 
aimed at increasing their ability to help their people, they

should take this opportunity and devote their efforts to the
 
tasks. The MOAC will give them liberty and credit to play

the role of implementing body. Finally, the project must
 
give the farmers the chance to feel that it is their project
 
also for which they bear joint responsibility to accomplish

for themselves. This will be done by the publicity technique
 
of relating of "what they will get" with "what and how much
 
they or we have to do".
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Working Group Method
 

Our position is that in order to integrate government
 
policy and operations, minimum organizations should exist at
 

each level of government. If a new or special project is to
 
be launched, then an ad-hoc task force or working group
 
should be set up temporarily for a certain period of time.
 
This working group will be made of the specialists selected
 
from persons suited to the needs of the particular case.
 
The size can be made more compact and it can be given a
 
specific assignment to work on within the time given.
 

Thus at the ministerial level, the NERAD committee can
 

set up a working group to help them study and prepare the
 
details of the pro3ect policy and guidelines. The project
 
director should set up working groups on planning and on
 
monitor4ng evaluation and reports as well as on publicity
 
and image-building plans. The same will be true at the
 

regional and provincial levels. The working group as
 

recommended may be abolished once the mission is completed.
 

Planning-Programming-Budgeting Management
 

Since an integrated project approach is goal-specific,
 

there will be a commitment to achieve a certain level toward
 
the goal within a specified time period and within the cost
 
estimates. It will take unity and strong command over the
 

use of resources to accomplish maximally the specified goal
 

within a period of time. In order to enlist the participa

tion of various agencies to work in harmony with one another:
 

each one has to know in advance what role he should play,
 
when and how much, so that he will make himself and his
 

resources readily available for the job assigned. Also, to
 

be efficient, a detailed operations plan and time schedule
 
for coordinating pezsonnel, finance and equipment needed to
 
carry out each stage of work have to be prepared.
 

It is thus recommended that a systematic planning
 
technique be used throughout the project management. That
 
is, firstly, the project management unit is responsible for
 

the total project planning. Secondly, the expenditure
 

required by the project is to be requested jointly by the
 
project director with the names of the spending organizations
 

clearly specified. Except for those items of expenditures
 

which are to be disbursed directly by each part2 -ipating
 
agency, funds should be put under the authority of the
 

project director in order to reinforce his ability to
 

directly support the Lmplementation of critical areas or at
 



a critical time. These include travelling expenses, per

diem, operating expenses, meeting allowances, and a contin
gency fund. Thirdly, operations plans have to be made at
 
the project center, at the province, and at the tambon area
 
levels. The operations plans identify the roles of the
 
participating agencies within the time frame and the resources
 
allocated in a programmatic manner. This will facilitate
 
the flow of funds in accordance with the needs. It will
 
also help to facilitate monitoring and control of the project.

And fourthly, the field manager should further prepare field
 
working schedules for each individual tambon, distribute it
 
to all the operating officials and use it as a coordinating
 
device.
 

Project Accounting and Performance Report
 

The present government accounting system is not intended
 
to mean anything to development administrators and policy

makers. Thus in order to justify the project expenditures

which utilize government funds which could otherwise be used
 
for other objectives, and which is expected to contribute to
 
the better welfare of the target farmers, a Management

Information System and a goal and performance-oriented
 
system of accounting has to be developed. The financial
 
items which have or have not been dispensed in each parti
cular strategy and in major activities at particular period

of time, as stipulated in the plan, have to be recorded.
 
This is to enable the management to compare investment costs
 
with results and set targets and to improve his efficiency
 
and ability to achieve the planned goal.
 

In order to accomplish this task, not only the new
 
project accounts have to be designed, but also the formats
 
of the performance report and the data sheets which each
 
field manager and the project manager have to use will have
 
to be prepared together as a set. This is to make sure that
 
the necessary information will be collected and written in
 
the required manner, so that the project manager understands
 
the status of his project implementation, especially in
 
terms of the outputs in relative to inputs. The project
 
manager then files his meaningful-performance reports with
 
the policy bodies.
 



ANNEX VTTI-18
 

Monitoring and Evaluation
 

The project manager and the responsible policy bodies
 
will not have the chance to know exactly what has been and
 
will be accomplished under the development project that they
 
have conceived; neither do they know how those planned
 
strategies and activities have been carried out, unless a
 
monitoring and evaluation system is designed in conjunction
 
with the project and operations plans. A careful sub-plan
 
on monitoring and evaluation has to be another necessary
 
component of project management. The plan should identify
 
the necessary instruments, the responsible officers, the
 
accompanying expenditures and the timing of monitoring and
 
evaluation. The project manager uses this to diagnose
 
progress of his project performance, and learning of pro
blems in order to take necessary corrective measures to
 
adjust them. The evaluation will not only be on the goal
 
achievement at each phase of operations, but on the mal
functions of the various project components as well.
 

The task of monitoring will be for the life of the
 
project, while evaluation will be done at certain periods of
 
time either during the project life or beyond. However,
 
post-evaluation should be carried out by the Office of
 
Agricultural Economics of MOAC.
 

Local Participation
 

The area-based approach to development implies that the
 
target groups be helped to develop as much as possible on
 
their own initiative. In order to focus on the area problem
 
and situation, specific area bottom-up planning with full
 
participation of the local villagers and officials should be
 
encouraged and carried out.
 

Thus in planning for development, it is necessary that
 
local people and groups are solicited to express their
 
opinions and needs, which have to be taken into the plan.
 
Also, the target people as well as the implementation
 
personnel should be consulted when the operations plan is
 
prepared in order to avoid some oversights, which may
 
hinder, delay or cause unnecessary problems upon implementa
tion. The Tambon Council should not be bypassed. Rather it
 
should be given the chance to participate either in identi
fying problems, in preparing the detailed operations plan
 
and in implementing the project. The local council should
 
be involved in monitoring and be made responsible for the
 
continuation of the activities after the project is
 
terminated.
 



ANNEX VIII-19
 

The provincial authorities who will be much involved in
 
implementation should be brought early into the planning
 
process of the project and in the preparation of the opera
tions plans by giving them some assignments to do. Many of
 
them live with the people in the target area, so they should
 
have meaningful experience to share in the project and thus
 
can help to sharpen the project strategies or smooth out
 
operations. Their willingness to cooperate is important in
 
strongly implementing the project. Bottom-up planning

should meet with the top-down planning at the provincial
 
level.
 

In this connection it is recommended that manager's

offices should be situated in all the tambon areas in order
 
to promote increased and intensive interaction between the
 
villagers and the project personnel.
 

Transfer Procedure to Normal Operations
 

The NERAD will be in existence for seven years, after
 
which funds will be spent; personnel will be called back to
 
their permanent positions; and the project will be closed.
 
This should be made known, since there might be many persons

who tend to believe that the project is so significant that
 
it will last so long as to become another permanent organi
zation. One mainfed area agricultural development strategy

might be permanent or long-term intensive assistance, but
 
it is not this NERAD project. The decision to transfer the
 
activities in these target tambons to normal operations and
 
regular units has to be considered at the start of the
 
project. Once infrastructure has been set up, the basic
 
problems have been solved, and technology has been amply

conveyed to the people, the people themselves and the
 
regular units should have no burden in continuing such
 
activities without the assistance of extra inputs. To stop

the project smoothly needs careful planning. The evaluation
 
of project accomplishment during the last year should reveal
 
an appropriate model which can be replicated to 
the larger

numbers of areas or 
even indicate a need to introduce a
 
second-phased project in the project areas.
 

The design of this institutional framework has
 
recommended a min:mum structure and streamlined operations

which can be withdrawn after the project is completed

without difficulty.
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