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PREFACE

In response to a request from the Government of the Kingdom of
Thailtand, the Japanese Government decided to conduct a Feasibility
Study on the Sukhothai Integrated Agricultural and Rural
Infrastructure Development Project and entrusted the Study to the
Japan International Cooperation Agency (JICA).

- JICA sent to Thailand a Study Team headed by Mr. Junichiro
Nakajima, Sanyu Consultants Inc., from July to October, 1989 and from
December, 1989 to January, 1990.

The Team held discussions with the officials concerned of the
Government of the Kingdom of Thailand and conducted field surveys.
_After the Team returned to Japan, further studies were made and the

present report was prepared}

I hope that this report will contribute to the development of
the Project and to the promotion of friendly relations between our two

countries.

I wish to express my sincere appreciation to the officials
concerned of the Government of the Kingdom of Thailand for their
close cooperation extended to the Study Team.

August, 1990

Kensuke Yanagiya

, President
Japan International Cooperation Agency
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GENERAL PLAN OF NONG KHON KAEN AREA
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GENERAL PLAN OF THUNG SAI YART AREA
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SUMMARY, CONCLUSION AND RECOMMENDATION
fl._.BACKGROUND OF THE PROJECT
1.1 Thai Econony .

National Economy

For the 20 years since the implementation of the First NESDP in
1961, the.Thai economy has growWn with an average annual rate of 7 %,
however, after the Second 0il Crisis it has beeh ranging frbm.ﬂ;o to 6.3
-4 until 1986. During this period, the industrial sector's share in GDP
increased from 10.5 % in 1960 to 19.8 % in 1985 on the contrary, the
agricultural sector's percentage decreased from 38.9 % to 17.% 4. In
198%, the GDP was #1.7 billion dollars and the per capita GDP was 806
dollars showing a steady rate of growth each year. However, the regional
disparity of per.capita GDP is so large between the capital region (2,319
dollars) and othérs, the northern region (522 dollars). Improvement of
the disparity is one of the major theme in the 6th Plan.

The domeatic factors behind the stable growth of the Thai economy

are; (1)construction of infrastructure such as roads, electricity, etec.,

(2) progress in the diversification of agricultural products, and (3)
progress in-indﬁstrialization. Construction of infrastructure became the
basis for the resultant'deveiopment of agriculture and industry. Thai
agriculture has diversified from the paddy monoculture to inclusion of new
upland crops such as maize, cassava, sugar cane, kenaf, ete., which
contributed to the improvement in farmer's income and at the same time

earned foreign currency as an export item.

Regional Eccnomy

The northern'region has the area of 169,6lll Xm?, one third of the
whole Kingdom. The region consists of 17 provinces and Sukhothai province
in which the study areas are located is one of them: In 1985 the
northern region has populatibn of 10.4 million, about 20 %4 of the whole
Kingdom. '



As of 1987, Sukhothai can be administratively divided into 9
Amphoes, 82 Tambols, 651 Mubans. Most of pébble'iﬁ the northern region
and Sukhothai province earn their'liVing'by'gfdwihgfbice,-eottbn}-tqbacco.
beans and canes, ete. Besides, inland fishery, 1ive3took'raiSihg and
cottage industry are also the occupations thatnmuoh]incomeffdrthe _
population. ‘In 1985, the GPP in Sukhothai provinee was 7,426 million Baht,
in which agricultural sector's share decreased from 51 ¢ in.1980 to 35 4
in 1985, showing wider disparity in inoome'betwéen.urban and rural areas,

year by year.
1.2 S1xth National Economic and Soc1a]'0eve10pment Plan

General Description

The National'Econqﬁic and ‘Social Development Plan (NESDP) has -
started in 1961, and the 6th NESDP covers the period from October 1986 to
September 1991. In order to solve various prbblems'éccumulated by
implementation of the former fiﬁe pléns, the ﬁth plan is characterized as
an adjuétment.one, and it stresses-strongly to change her devélopment
pattern from expansion in quantity to enrichment in guality. For that
purpose, the following basiec policies have been:forﬁuléted including tﬁo
overall targets, three main strétegies and 10 working programs as
follows: '

(1) Two targets

a)Set up the economic growth target to be an average of more than 5 %
per year.

b}Development of human quality to enable to-progress'in social
development and create peace and fairness in society.

(2) Three Strategies

a)}Increase efficiency and capability in country development include
human resources development, science and technology and natural
resources development. :

b}Increase efficiency, improve qualiity in production, marketing,
technology and reduce production costs to be able to better compete
with other countries. B



ac)Promote the 1ncome dlstrlbution and wider distribution of
~development of beneflts to the region and rural areas, especially
the low ;noome groups.

{(3) Ten working programs
a) Economic and financial stabilization program
b) Program to develop human resources, soeiety and culture
©¢) Natural resources develcpment and environmental management program
4} Sclence and teohnology development program

o) Program ‘to improve management and rev1ew the government's role in
the development process-

f) State enterprlses development program

g).Program to develop production, marketing and employment generation
" system

.h).Ba31c service development program
'#) Urban and speeific zones development program

. j) Rural development

Rural Deveiopment Program in the Sixth NESDP

‘To supporf the overall development térgets which cover economic
expansion, income dietribUtion, social services development and
improvement in the quality of life of the rural population, the following
importance of the rural development program in the Sixth Plan are

determined.
" a)Emphasize on the target area which specified by the province.

b)Lift up the living standard of. rural population covering the
backward areas, middle-level and progressive areas.
The government sector should concentrate on the backward and middle-
level areae, while promote the private sector to invest more in the

progressive areas.

¢)Adjust the rural development management mechanisms to unite every
sector and become more integrated, cooperated in solving basie
problems of rural community, increasing the production income by

using -the appropriate technoclogy.



d)Promote the role of rural people organization and the population.in
making decision and solving their own problems and the commhnity's-'
as well as encourage them to be able to help themselves.

1.3 Spec1f1c Feature of Land Reform_ﬂheé

Under the ourrent land holdlng system in Thalland number of
landless farmer 1s eatlmated at about one mllllon households Most of -
them are forced to 1nd1v1dua11y settle, reclalm and commence }arming
activities in publie lands or foresbs Hlthout 1egallzed land holdlng
right. Most of the settled 1and is belng dlsregarded from any development,
in which land product1v1ty, farming technology and farm 1ncome are qu1te
inferior in comparison to other;advanged areas, due to 1nsufflclent of
poor provision of agricUltural_éhd rural infrastructures; Under such
circumstances, Thai government.promulgated the agricultural_lénd reform
act for the purpese of promdting issuance of title deed to the léndless
farmers'through zoniﬁg and formulating land use plan. Under the law,
about 970,000 rais (155,000 ha) are declared as the land reform area in
1988. Agricultural Land Reform Office (ALRO) is obliged to perform such
plans as allocation of land, provision of necessary infrastructure and

income generation for farmers.
1.4 Request of the Study

While an incremental agricultural production in Thailand had been
attained through expansion of farm land to be converted mainly.from forest
land, it is necessary to change toward the policy aiming an increase in -
land productivity of the existing farm land, because no more conversion
of forest to farm land is permissible. - On the other hand, crop
diversification including upland crops has become urgent theme under Thai
agricultural policy, because water resources for irrigation have become
very tight in the whold Kingdom, and oversupply of paddy is prevailing in
the world market. . ' '

ALRO is, presently, promoting its basic plan that ALRO selects an
model area for rural development in the land reform area in which

independent farmers are to be brought up through allocation of farm land



and provision of necessary infrastructure for farming, taking the natural
and social conditions of the model area into consideration. ALRO has
selected two public lands of Thung Sai Yart and Nong Khon Kaen in
Changwat Sukhothai as a model for the rural development.

 While it is considered rather diffioult to apply a deﬁelopment
apprbaoh to be formulated in the model areas to ALRO's areas in whole
Thailand dueMto their different characteristies, it oould be applicable
in the lower north region of Thailand. In the region, similarity can be
identified in natural conditions séch as climate, soil, ete., in less
favor of water resources for irrigation héying annval rainfall of about
1,000 mm, and in longer distance from Bangkok, 1érge consumption base of

farm products.

"ALRO is planning to implement and prbmote an agricultural and

rural development on the basis of the following three development levels;

Leﬁelf1: Provision of basic agricultural infrastructure so as to
meet with farmers' subsistence level (Basic Development
Model};

Level-2: Provision of water supply and marketing facilities which
aims to increase farmers' income and to improve living
conditions, in addition to prévision of the infrastructure
of Level-1 (Rural Development Model); '

Level-3: In addition to Ehe’Level—Z, more improvement for
conditions of agricultural production and living with
land consolidation (Land Consolidation Model)

Rural communities On-the.basis of rainfed agriculture have been
formed in Thung Sai,Yart, and those baséd on irrigated agriculture by
using groundwater in Nong Khon Kaen.' ALRO is supposing to develop Thung
"~ Sai Yart with the Level-2 and Nong Khon Kaen with Level-3. " However, the
éaid levels have wider definition and ALRO has not a definite technical
oriteria yet which is to be required for determining development standard
in the implementation of integrated rural development in ALRO's areas.
Therefore, it is included as one of component of this study, to carry out
technical transfer on development concept, staged development method,

implementation program through the feasibility study.



2. The Study Areas
2.1 Natural Condition
Location

Nong Khon Kaen is lbcated in the Amphbé Khohg Krailat in_éhangwat
Sukhothai, which lies along the primary road route 12_conﬁé¢ted_bétween' _
Sukhothai and Phitsanulok, and its study area is 1,165 ha. Thing Séi-Yart_
is located in the Amphoe Ban Dan Lan Hoi and Muang in Changwat Sukhothai,
which is édjacént to the secohdary road route 1113 leading to the primary

road route 12 and its study area is 5,365 ha.

Natural condition

Nong Khon Kaen is surrounded by ﬁery flat area with elevation from
#1.2 to 42.2 m. Thung Sai Yart is in relatively uniform geography with
gentle slope of about 1/700 to 1/1,000 from west to east. Elevation is
from 56 to 66 m.

Both areas are in a vast plain in'the Chao Phraya basin, of which
geology is infilled with unconsolidated and very low consolidated deposits
which are formed in Alluvium, Pleistocene in Quaternary and upper

Tertiary.

The climate is a tropical monsbon'type.-with maximum and minimim
temperatures of approximately 35 °C in March to May and 15 ‘C in December
to January.  Annual rainfall is 1,260 mm and 1,035 mm in Nong Khon Kaen
and Thung Sai Yart, respectively, with wet season from Hay to Qctober and
dry season from November to April. During wet season, 90 % of annual

rainfall occcurs.

S0il Series covering the Nong Khon- Kaen is Nakhon Pathom (Np)
which occupies about 72 4 of the total area. The other is Saraburi'(Sb).
In Thung Sai Yart, the major soils are Chian Rai (Cr}, Nakhon Pathom (Np),
Kamphaeng Saen (Ks), which occupy about 97 € of the total area. They are
good soils for paddy production and would be suitable for upland crops.
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2.2 ch1o~Economic Condition

_According to data of NESDB, whiie number of household and
_population are 565 and 3,099, respectively, and an average household size
becomes 5.5 peraons in Nong Khan Kaen, those are 753 and 3,851 and an

average household size becomes 5.1 persons in Thung Sai Yart.

_ _ In,theSé_areas, main ococcupation is an agriculture as well. About
86 %iof total-household. 488 in Nong Khon Kaen and 92 %, 691 households
engage withfagriculture. In addition, 71 households in Nong Khon Kaen and
'28'households in Thung Sai Yart are engaging with other than agriculture,

due to favourable locatioh of the former area.
2.3 Present Agriculture
Landg Use

The'annual report of Sukhothai DOAE shows very little changes in
land and'refdrm pétterns_in both Thung Sai Yart and Nong Khon Kaen Study
areas. This indicates that the land use and land reform has already
staﬁilized td a'high degree. In both study areas, paddy field occuples
about 90 % of the areas.

Farming Practice and Cropping Pattern
(1) Nong Khon kaen

‘_The average farm size is 2.5 ha, in which paddy is predominant
crop. In the area, irrigation water by shaliou wells is available for
both wét and dry seasons. However, average paddy yield during wet season
is rather low at 2.2 to 3.3 tons per ha. On the other hahd, dry season
paddy cropping depends on'bhe_groundwater, and the groundwater table has

been lower due to overpumping by existing shallow wells.
(2) Thung Sai Yart

The average farm size is u,1'ha, in which 99 % of land is under

rainfed paddy field. BRecause of unstable rainfall pattern in the
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beginning of wet season as well as inundétion'in the Iater'part of wet
season, farmers grow LV (Photo-sensitive) by transplanting method.
Average paddy yield is guite low at 1.0 ton periha. due to’extensive

cultivation.

Post~Harvest -and Marketing

In both the areas, about 75 % of harvested paddy are sold and they
are presently.purohased and_milled;by looal.middlémeﬁ'and.lbqal'fice
mills and then transported to Bangkok rice bﬁ?ers@i'Sinéé‘ﬁhere éxists'ﬁo
storage for paddy and rice, wet season baddy'is harﬁestédffrom'N0vember-fo
next January and most of them are marketed wfthiﬁléne ﬁQﬁtﬁ'after'harvest.
During the peried, farmgate price of paddy is 1ower“than annual average

price by 6 to 7T %, because of oversupply in the market.

Supporting Services and Farmers' Organization

Generally, systematization rate of agricultural cooperatiﬁe as low
as 18 % in Thailand. In Changwat Sukhothai, there are 16 agricultural
cooperatives, at least one cooperative in each Amphoe. All these
agricsultural cooperatives are located in the oeﬁtrél3paft of the
respective Amphoe, far from the Study areas, thérefore, no farmers in the

Study area does participate in any agricultural coopefatiVes.

An agricultural extension is under DOAE. In Amphoes Muang
Sukhothal and Khong Krailat, since the coverages by one extension worker
is too big and vast, desirable extension services could not be presently

expected.

Agricultural crediting system

In Thailand, sources of agricultﬁral credit arse composed of public
sector including BAAC and commercial banks as well as private one.
Although farmers are willing to borrow from the former, their procedure
and conditions are rather severer than the latter. Therefore, farmers
are using the private sources in spite of rather higher interest rate of 2

% per month.



2.4 Hydrology and Water Resources

_ There are some small canals with width of 10 to 20 m, of which
run-off are observed in wet season. Their amounts are estimated based on

the run-off simulation models, as follows.

Area Catehment Area (km?) Annual Ruh—off (MCM)
* Norg Khon Kaen S 100.1 . 5 - 33 (14)
" Thung Sai Yart _ u23.6 22 - 88 (#1)

{ ); Average

Run¥qff'is used for fishery ponds and irrigation/drainage
faciiities havé been constructed in the upper basins. Amount of run-off,
therefore, is liable to be unstable for irrigation use. Seasonal run-off
available may be fluctuated by a project on water resources in the upper

basins.

In Nong Khon Kaen, groundwater is used for irrigation and domestic
water with 169 of shallow wells and two deep wells, respectlvely
Annual pumping discharge from the shallow wells within the area is
estimated at approximate 6 MCM. On the other hand, annual amount of
recharge is assumed at ‘around 3 MCM. Overpumping, therefore, is brought
about in the area, so that groundwater table is decreasing recéntly. In
Thung Sai Yart, there are thirty-two shallow wells and eleven deep ﬁellé
for only domestic use. Deposits of this area are mainly composed of éiay

and blayey sand and sand layers to be aquifers are poor for irrigation use.

In Nong Khon Kaen, low-lying cultlvated land of 35 % of whole area
is subjesct to flood/inundation due to backwater from Yom river and
insufficient drainage capacity. Severity is assumed that average
inundation depth is from 0.4 to 0.6 m for a duration of about one month.
In Thung Sai Yart, agricultural land adjacent to the road route 1113 of 23
% of whole area, is liable to flooding, of which severity is assumed that
average inundation depth is from 0.6 to 0.8 m for a duration of about one

vaek,



2.5 Agricultural Infrastructure

Irrigaﬁion'and draihagéﬁfééilities ié‘émall soaie caﬁals,'pdnds,
swamps and shéllou wells, which are'used-asra sﬁbplemental Qater;
resoufoes'fadilities for neighboninglégriaultural land;7 Storage_watér-of
these facilities is lifted by portable pumps into sach field. After
pumping, piotfto-plot irrigétion is aﬁplied._'Shal1ow wellnis alsoruéed
individually. Irregular cross section and meandering_alignment'of_the
existing canals due to sedimentation shall be'improvéd to utilize surface

water for irrigation purpose.

There are ten and five farm roads in Nong Khon Kaen and Thung Sai
Yart, respectively. GSome of them are poor with ho pavement; narrow track
and n6 connection each other. In the both areas,.imprbvemént of road
network shall be required fof better farming practices, in parallel with

improvement of irrigation/dréinage facilities.

Cadastral map shows that farm plots.are allocated temporarily ét
532 and 2,106 in Nong Khon Kaen and Thﬁng Sai Yart, respectively. _Their‘
average size is from 12 to 15 rai'and'most.of.them_ébe strip of_land. One
plot is divided into some small fields by border, according to actual B
farming practices by each farmer. Most of plots are hardly equipped'with
irrigation and drainage facilities and access roads. ‘Those physical
constraints have prevented each farmer td improve their daily fafmihg

practices.
2.6 Rural Infrastructure

Village water supply

Construction of water supply facilities are promoted by PWA in
Thailand. In Nong Khon Kaen, piped supply system yith deep well as a
water source havé been provided for 172 of households in the two villages
along the road route 12. Expansion of service area, however, is
difficult because.of limited capacity of the present facilities. Water
supply facilitiéﬁ in Thung Sai Yart are eleven deep wells and thirty—téo
shallow wells with handpump or bucket, which have been constructed by
villagers or ALRO. Service area, however, is limited in the neighboring

5-10



of the wells and the number of well is tooc less to cover the whole area.

Remainder is dependent on rain water stored in rain-jars.

_ Rural-electrification

'In_Thailénd,_rural electrification is promoted by PEA, in response
Lo réQuésﬁ from farmer& and, electrificétion rate in Sukhothai Province
is afoundLBQ i. Current rate in Nong Khon Kaen is more than 90 § in two
villages and from 48 to 70 % in the other villages. In Thung Sai Yart,
its rate is low at around 30 4 in two villages and the other villages have

no-electric services.

_ Nong Khon Kaen has telephdne set at the Tambol office as a
communication faecility. But, there is no facility in Thung Sai Yart.
_Postal matter for villagers is processed through the village chief's house

where a mailbox is provided.

o Principal transportation in the areas is done with the roads 12
and 1113 leading to the cities of Sukhothai and Phitsanulok.

Soecial infrastructure

A health center covered with regional medical care is located in
Nong Khon Kaen and tow centers are in Thung Sai Yart, which are provided
with medical equipment, facilities ‘and staff based on naticnal standards

on service areas and population.

‘There are one and five elementary schools in Nong Khon Kaen and

Thung Sai Yart, respectively, which meet with national requirements.

Villager's meetings are held in the existing temples. Facilities

for meetings shall be required as community activities vitalizes.
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3. Basie Policy for Development
3.1 Developnent Objective

The main purposé of this study is to conduct feasibility study on
an integratedfagrieuitural and rural development, and then the study
results shall be a modéi for developnent in other lénd:reform areas
(about 56,000 ha), especially those in the lower north regidn of Thailand.

The specific feature of the land refcrm area 13 that since -
landless farmers settled 1nd1v1dua11y 1nto publlc lands or forests
without any legal support, systematic agrlcultural and rural
infrastructures has been insuffieciently or poorly prov1ded, resulted in
low agrlcultural productivity and inferior 11v1ng~env1ronment. ALRO is
basically responsible for (a)allocatibn of land,; (b)prdvisiﬁn of

necessary infrastructures and {cl)income generation for farmers.

Under the situation, the following development objectives have

been, basically, established for this atudy;

{a) to increase farmers' income and to minimize their regional
differentials through establishment of landed farmer

(b) to fulfill the basic human needs
3.2 Development Approach for the Study

The development approach in this study is summarized as {a)review
of present condition, (b)project objective, (c)application of de#elopment
level, {d-1)constraints identification, (dhé)farmérs' needs, {e)
development strategies, (f)development ﬁodel; {g)alternative study on
development model, (h}project formulation, (i)implementation program, {j)
project coat and benefit and (k)project evaluation. Since three stages
of ALRO's development level cover wide range réépeotively. the following

relation between the level and its'applioation has beent formulated;
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'Level

ALRO's Basic Concept:

Application under Study

Provision of basic agricult-
ural infrastructure so as to
meet with farmers' subaiste-

-nee level

Area which has limited water
resources for agricultural
production and is not bless-
d with market condition

Provision of water supply a-

‘nd marketing facilities whi-
‘eh aims to inerease farmers'

income and to improve living
conditions

Area which has possibility
to dévelop waber resources
and is blessed with marketi-
ng condition

In addition to the Level-2,
more improvement for condit-
ion of agricultural product-
ion and living with land co-
nsolidation

From both natural and social
conditions, area which has
high development potential

3.3 Development Constraints

" Development constraints égainat the appointed development level

are summarized by four major planning aspects as follows:

Physical Plapning

(1)Since several north-south roads in Nong Khon Kaen and east-west ones

in Thung Sai Yart are provided with lower density, and roads across

the existing roads have not been developed.

(2)In Thung Sai Yart, it requires more water for paddy cultivation due to

not enough leveling in one farm plot.

Agficultural'Development

{1)In the areas to be flooded or inundated in the later part of wet

season, farmers are forced to grow photosensitive paddy {(L.V.), and

the paddy yield depend upon amount of rainfall at the period.

(2)Usually, height of seedlings in nursery bed becomes too high beyond

proper 1ength for transplanting because of unreadiness in the paddy
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field, and then top of them are cut, resuited in lower yield.

(3)The féquiréd-longer time for harvesting works unable ‘to utilize
residual_moisture in the field, and soil becomes too hard to be plowed
by hand tractors. ' '

- (BYIn Nong Khon Kaén,'groundﬂéter'ﬁéble'has been lower every year du§ to
" overpumping by ﬁhe existing shallow wells. The bigger suction level
‘causes the more requirement of fuel and'finally it would be afraid

‘that the existing shallow Well could not function.

Social Infrastructure

{1)}According to water quality test of the test uells;'groundwéter in both
areas has seme problems for drinking purpose, and it is necessary to

provide a water treatment facility in the village water supply.

(2)In some part of Nong Khon Kaen and greater part of Thung Sai Yars,

rural electrification as one of basic minimum needs are not provided.

Supporting Services

{1}Farmers should rely on local merchant, resulted in less bargaining
power for selling their products, due to unavailability of free -

access to market in terms of control under financial support by them.

(2)Usudlly. farmers.rely on private sources of crediting in spite of
higher interest rate than institutional one which sometimes lose
timing for crediting.

{3)Since farming is, basically, practiced independently and/or _
individually, farmers have less bargaining power to buy farm input,
and agricultural extension activities are extensively carried out to

individual farmers due to lack of the extension staff.
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3.4 Farmers' Needs

Aéé@rding to the sample survey for 200 farmers, as for the
donsbraihté on farming practice, the respondents in both the areas appeal
lack of irrigation'water and lack of agricultural credit with 1st and 2nd
rank, respeotivély. Accordingly, their requests to agricultural
infrastructure are provision of irrigation facilities as 18t rank,

followed by prbvision:of farm road and land leveling.

In connection with crop diversifieation, respondents in Thung Sai
Yart have rather stronger intention to introduce upland crop cultivation.
As for cbhstrainta’on upland crop cultivation, lack of irrigation water,
unsuitable soil condition and lack of knowhow as well as extension

services are replied.

‘Beneficial farmers would be mostly cooperative to the project
implementation. However, about 20 to 30 percent of respondents show their
unwillingness to codperate With changing location of and reshaping own

land as well as bearing the project cost.
3.5 Development Strategy and Model

In order to attain the above development objectives, the following
strategies are fully considered and then basic project plans have been
formulated, with consideration of the davelopment constraints as mentioned

above.

(a)To stabilize paddy production in wet season and improvement of its
profitability;

(b)To increase efficiency in land and water utilization;

(¢)To secure farmers' income in dry season;

{d)To provide rural infrastrudtures; and

{e}To establish and promote farmers' organization

{2) Development model
Under the said development strategies, the following development
components. are taken into consideration for the promotion of an

integrated agrioultural and rural development in the study areas;
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(a)Agricultural infrastructure development plan =
i) water resources development, ii} irrigation and dralnage faoilltles,

iii) farm roads. and iv) on-farm faoilltlee

{bYAgricultural development plan

" i) proposed cropping pattern, ii) farming plan

{¢)Rural ihfrastruoture development plan o
i) village water supply, ii) rural electrification,

iii) social infrastructure

{d)Supporting serv1ces

i) post-harvest and marketlng fa0111ty, ii} training package program

Since the component of rufal infrastructure should be dealt as one
of basic minimum needs, no alternatiVe development plan has beeh made
Other three components relate one another closely, and the following
three development models have been_alternatlvely exemlned (See Tables 4- 2
and 3).

Model-1: Only basic development to be required to meet with the applied
level is planned, in keeping the ekisting production and living
activities. Due to low level of development, the required cost

is not so much.

Model-2: Fundamentally the same concept of Model-1 is applied, but higher
development level for the component (a} is to be applied and
hence that for (b) and {d) would be heightened.

Model-3: Intensified farmiog shall be intreduced by incorporating more
number of farmers within the applied development level through

more investment cost than Model-2.

Taking ALRO's basic poliey and intention of beneficial farmers
into consideration, it is judged appropriate to formulate the proposed
project on the basis of the Model-2, after comprehesively examining the

respective model from technical, social and economical viewpoints.
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4. THE PROJECT
4.1 Water Resources Development Planning

Surface water development planning

Water resources available is surface water and groundwater.

Storage facilities for surface water is planned in’'the both areas for
ef fective use of run-off in wet season. Its function is to store initial
water requirement‘fof wet paddy and to extend irrigable area in dry
season with storage water possible. Its capacity, therefore, is planned
based on the relation between amount of excess run-off available and
irriéable area, and the following conditions for facility constru&tion;

(1) It will be'impbssible to construct a large scale storage facility
with full operation throughout the year under the present flat
topographic condition. Storage, therefore, is in some small ponds. (2)
In relation to land loas for new ponds and other facilities, procurable
land will be limited at 1.0 to 2.0 % of whole area, {(3) Existing swamps

and canals are usable as a storage facility by means of dredging.
{1) Nong Khon Kaen

Total storage capacity is planned at 0.94 MCM with improved swamps,

canals and newly constructed ponds.
(2) Thung Sai Yart

In a normal year, maximum irrigable area is limited at 50 to 55 %
of the whole area with ihe largeat storage pond possible and effective use
of run-off, due to limited run-off diascharge. Total capacity of pond-is
planned at 5.0 MCM, taking account of unstable amount of run-off and

procurable area.

In the both areas, some of improved swamps or ponds are usable as
a inland fishery pond, in which fish culture such as Nile Tilapia and
Common .Carp, is expected. As a result of study, surface water development

planning is as follows.
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_Area_ ~ Total capacity (MCM) _Irri. pond (Irri.+Fishery)pond
Nong Khon Kaen = 0.95 " 3
Thung Sai Yart 5.00 1 o U

Groundwater development planning

{1) Nong Khon Kaen

Under the current condition of overpuﬁping; éltéfnativatplan_is
considered as follows; (1) The existing shallow wélls éfe'béiﬁg_usédﬁunder
the condition that annual pumping discharge is_eohtrblied at less than
3.0 MCM of annual recharge. (2) New deep wells are constructed for stable
water suppiy. In this area, the above plan-(1) is applied, taking
account of higher construction cost, impaét to the Surrounding aréa,
future way of groundwater managément'and organization for fair vater
distribution arise from the plan-(2). Pumping discharge, thefefppe;
should be managed in the future. Management way shall be practiced
through various activities in the training programs proposed in this

study.
{2} Thung Sai.Yart

Groundwater use is not planned for irrigation, buﬁ for domestiec.
4.2 Agricultural Development Plan

Taking into consideration such development sﬁrategies as (aj)to
stabilize and to increase productivity and profitability in webt season
paddy, (b)to efficiently utilize land and water, and (c)}to secure farm
income during dry season, as well as tﬁe social constraints in the areas,
crop selection has been made and then proposed cropping patterh_be
formulated. 1In the drainage improvement area, HYV paddy shall be mostly
introduced, and also upland crop during dry season after paddy where
irrigation water is available. 1In addition, fruits shall be

experimentally introduced,

Selected crops and their target yield are summarized below.
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Sub-project Crop . Area Yield Production

{ha} {t/ha) - {ton)

Nong Khon Kaen Paddy (HYV) . 900 h.9 4,110
Soybean _ 310 1.8 558

Vegetable (Leaf) 60 18.0 1,080

Vegetable (Fruit) 30 23.0 690

Fruits . : up 15.6 624

Thung Sal Yart Paddy (HYV) 2,180 4.2 9,156
: : . Paddy (LIV) 380 3.4 1,292
Paddy (LV) 2,200 1.2-2.5 3,043

Soybean - 660 1.8 1,188

- Fruits 40 15.6 621

Cultivation pfactice for neﬁly introduced crops shall be extended

to'fafmers'through demonstration of F.T.5.8.

For farming pattern, it is planned that every farmer is able to
expand his cultivated area independently through‘avoiding concentration of
~ labor requirement; In Thung Sai Yart, it is planned to widen paddy
cultivation period through cooperative water management as well ag mutual
work systéﬁ;.because peak for farm labor requirement arises during

“transplanting and harvest times.

Meehanized farming for upland crop cultivation shall be based on
the present'smail size tractor system, practicing working sequence of
pre-irrigation - ploughing - hérrowing. However, it is proposed to
experimentally introduce medium-size tractor Syétem in F.T.8.5., from
viewpoint of saving irrigation water, because the small size tractor

syatem requires additional water for pre-irrigation.

In consideration of efficient agricultural extension activity,
reduction of production cost, strengthening of farmers' bargaining power,
it is prerequisite to systematize crop production groups as farmers'
organization through which cooperative purchasing and marketing farm

input/output and mutual working system would be carried out.
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4.3 Agricultural Infrastructure

Irrigation and Drainage

(1) Nong Khon Kaen

. Irrigation agriouiture shall be braéticéd'in whole area'ﬁith the
various water sources such as wells, ponds and swamps. For the purpose
of that, dual purpose canals leéding to thé poﬁds:of.swamps-are piénnéd
as a irrigation and drainage facilities. Sdrfagejﬁater is lifted
individually by portable pump of each farmer from canal to farm. Pumping
water by well shall be conducted directly into farm as the'ﬁrééent. But,
its amount could be cut down at around 60 % and 47 % of thé present in

wet and dry season, respectively, in case of -proposed cropping-plan.i :
Heasures for drainage problem are planned as follows;

(a)construction of dike and sluice gates for protection of flood
intrusion from downstream area. (b)improvement of. the existing canals

for adequate drain of excess run-off.
(2) Thung Sai Yart

As well as Noﬁg Khon Kaen, dual purpose canals are planned to
extend irrigable area by means of effective connection with constructed
ponds. Limited water resources, however, restricts irrigation agriculture
to partial area along the water storage faoilities, as mentioned in 4.1.

Its irrigable area would be around 2,600 ha'ahd'700 ha ‘in wet and dry
season in a normal year, in case of prohosed cropping plan. Remainder is

forced to be rain-fed field.

The following measures are planned for drainage problems (a)
construction of drainage facilities under the road 1113 and (b)improvement
of the existing canals, which are capable of draining off designed peak

discharge from upper basin,

Improved canals are also planned with storage function for
effective use of run-off.
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Farm road planning

Farm road netWorks are planned in the both areas for better
farming and living activities. Imbrdvement level has been examined based
on the wéy of operation and maiﬁtenanoe of constructed facilities,
potentiality of irrigation agriculture and future farming system, and the
present road network. As a result of study, road density is planned to
be improved at from the present 13.3 m/ha to 30.0 m/ha and from 6.2 m/ha
to 15.0 m/ha in Nong Khon Kaen and Thung Sai Yart, respectively.

Land consolidation planning

Way of improvement of on—farm facilities shall be formed based on
development target, farmer's intention and constraints for improvement.
In the both areas, plot realignment and land leveling are not planned in

the whole farm plot.

Road and canal systems are basically fofmed along the present plot
bo&ndanies. In some areas, however, their routes may require not along
the boundaries but within the present plot to avoid'meéndering their non-
systematioc system. Such cases shall be attended with disposition for
substitute plot through arrangement among benefiecial farmers. Land

leveling may'be carried out in partial area, if necessary.
4.4 Rural Infrastructure Development

Village water -supply

- Two water supply systems are applied in the areas. One is a piped
_ water supply system with deep well in the gathering villages relatively
and the other is a cooperative use deep well with handpump in remote or
isolated villages, ffom viewpoint of construction cost and operation,
maintenance method of the facilities. Groundwater quality teat shows

that color and iron contents are higher than that of the standard in

Thailand. Treatment facility, therefore, is also planned in both systems.
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Number of

Area _ Facllity Village - _ Pbpulatioﬁ
Nong Khon Kaen  Piped water supply 5 ) 818
Thung Sai Yart Piped kater sppply : 4 - 2,375
Cooperative deep well 6 561 :'7"

with handpump

Rural electrification

Target for electrification rate is projected to be 90 1 in the
both areas, taking account of the future plan:in Sukhothai énd the
present electrification conditions in Nong Khon Kasen. As a result of the
atudy, the number of household-tb be auppliéd with éieétrieity.is planned
- at 50 in Nong Khon Kaen and at 399 in Thung Sai Yart. Facility is
consisted of high-voltage power lines to the required villages, low-
voltage power lines within the villages and connecﬁing lines to each
household. Electrification work shall be carried out in cooperation with-
PEA.

Social infrastructure

Facilities for education and rural health are not planned in both
areas, because the present conditions for both components meet with the

national requirement.

Related to public sanitation,.propagation of sanitation
information and improvement of sanitation facility are necessary to.
promote environment improvemsnt in the areas. 1In order to propagate their
concepts, health center and group activities play ma jor roles. Fronm
viewpoint of facility, it is important to improve the facility to prevent
leak of human waste and to clean the environment. In the planning, toilet
with tank, therefore, are supplied to the all households without it, of
which number is 60 and 518 in Nong Khon Kaen and Thung Sai Yart,
respectively. Installation works shall be done by the beneficiaries

themaselves.
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Meetings shali be held actively in the future to sncourage farmer
organization, improvement of farming practices and living conditions. In
this study, therefore, multi-purpose halls for various tréining and
educatidn acti?itiea and meeting facility for convenient gathering are

planned as a rural community.
4.5 Sﬂpport%ng Services

: Fbr-the realiZatidn of the effect arising from an integrated rural
developﬁént projeot, it is not always sufficient to provide such hardware
as agricultural and rural infrastructure. Further, ALRO is obliged to
secure inoome of beneficial farmers'after development of the hardware. 1In
this project, ‘it is prerequisite that same significance as on the
hardware, should be placed on'thé strengthening and enrichment of
software, which includes an agricultural extension on such diversified
erops as upland crops and fruits, institutional supporting services

including farmers' organization, and so on.

For the purpose of strengthening and enriching the software part,
it is platined to newly establish "“Farmers Training and Strengthening
Station (F.T.5.5.)", of which main objectives are (a)systematizing
farmers, (b)guiding and training farmers, (c¢)introducing concept of
marketiﬁg farm products, and (d)managing demonstration farms. From
viewpoint of the project organization, the hardware component of F.T.5.5.
shall'be implemented under the responsibility of the fileld sub-project
office (ALRO), on the oﬁher hand, the software component be managed and
supervised by-the'Prdject Working Committee. ¥F.T.5.5. is responsible for
firstly training thoée governmenﬁal officials concerned who shall be a
leader as well as trainer of farmers,'sécondly educating and training a
leadiﬁg farmer and thirdly educating ahd training general farmers. During
the project implementation stage, the F.T.S5.5. shall look to proper
experts including foreign one for assistance, and then the activities
shall be succeeded under a leadership of those government officials who

would complete the training course.

- 5-23



4.6 Physical Planning

Under the compOneht wise“déVelopmént pian as‘stéﬁéd above,
physical planning for each facility are carried out on the basis of the
following poliecy: ' L

- Facilities are to fulfill their function for their own aim.
- Facilities are to be designed following the structural form and criteria
in Thailand. ' ‘ ' '

The main facilities to be constructed uader the project, afe'(a)
water resources ones, (b)irrigation and drainage Oﬁés,'(c)inundétioh[flood
protectionh ones, (d)farm road networks .and (e)on-farm faéilities under
the agricultural infrastructure component, (f)village water supply, (g)
rural electrification, (h)public health and (i)fural community under the
rural infrastructure component, and multi-purpose storages under the'pdstf

harvest and marketing component.
4.7 Project Cost

- The construction works shall be basicaily‘carried.out by'thé
contract basis. The initial project cost is cdmposed'of (a)donstruction
cost, (b)project administration, (c)consulting services, (d)training
package program, (e)project monitofing activity, (f)physical
contingencies, and (g)contingency for price escalation. Total initial
project cost is estimated at U53.30 million Bahts, of which foréign and
local currency portion are estimated at 325.44 and 127.86 million ‘Bahts,
respectively. The eontingency for price escalation is estimated at 98.47
million Bahts, about 22 ¢ of the total project cost. For the direct cost
of agricultural infrastructure component in Nong Khon Kaen and Thung-Sai

Yart is 31,875 and 35,625 Bahts per rai, respectively.
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5; IMPLEMENTATION PROGRAMME
5.1 Imp?eménting Organization

The specific feature of the integrated rural development project
is, genefally, to'covef'variods component. In ordef to smoothly and
satigfactorily implement this pfoject, it is, therefore, planned to
establish a pfoject coordinating committee at the three 1eVe1$ of the
government, namely, Project Fxecutive Committee, Project Coordihating
Committee and. Project Working Committee. Hnder the committees; ALRO shall
be an executing agency of the projeot. And ALRO shall appoint a projecﬁ
director, a project manager and a field project manager and eétablisﬁ

field sub-project offices.

: Sinée it is one of important components to enrich the so-called
.softuare aépect, “Farmers Training and Strengthening Station (F.T.S;S.)"
shall be established under the management and supervision of the Projeet
Working Committee. In order to assist ALRO and the committee, it is
"pianned to mobilize consultants. It is also planned to mobilize a
' monitoring team whose main activity is to monitor progress of project
implementation in comparisoh of the planned schedule and to reﬁiéw and
arrange problems and constraints against project implementation. Through
the monitoring activity, it can be bbtained valuable information which
could contribute to the current project implementation as well as the
future similar project as a feedback system. Since this monitbring
activity requifes fairness, it is desirable to mobilize the.third party

like a university in Thailand.
5.2 Inmplementation Schedule

As for overall project implementation schedule, it is planned to
allocate seven years after completion of the Peasibility study including
' necessary procedure for fund arrangement, detailed design and tendering.
" Thus, the real construction period is scheduled for four years.

5.3 Organization for Project O & M

During the project implementation, in parallel with development
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and construction of varlous faeilities, intensified program for
'strengthening and training governmental officials including ALRO staff and
farmers, will be carried. Under the program, it can be expected to
establish operation and maintenance orgénization of projéct facilities by
mainly farmers themselves. Aithough it is one of way to organize the
respéctive'0 & M organization, because each facility hés different. o
beneficiaries, it is more effective and efficient to establish a unified 0
& M system from viewpoints of effective operation and management. of the
projeot Therefore, it is planned to establlah an agrlcultural land
reform cooperative in both Nong Khon Kaen and Thung Sal Yart respectively,
under Sukhothal Land Reform Office and the proposed PrOJect 0 & M
Committee at Changwat level In the beginning, these oooperatlves would
~start as set -up committee eomp031ng of several farmers groups as its
sub—eomﬁittée. The farmers' groups responéiblé'for 0 & M of the
respeetive faecility would continue their activiﬁy fdf enrichment of the
cooperative's systematization, in parallel Qith performing their daily
obligation. '

6. PROJECT EVALUATION
6.1 Economic Evaiuation

Tangible benefits in monetary terms in this project. are those
arising from crop sector and fishery in storage ponds..'In every'case,.
these benefit are calculated as an incremental net production value:
(N.P.V.) between “with project" case and "without project” case. . For
the estimation of the N.P.V., the economic prices have been applied, and
annual benefit in Nong Khon Kaen and Thung Sai Yart is worked out §.38
and 28.95 million Baht, respectively. ‘ .

After deduweting the price contingency from the estimated financial
initial investment cost, the economic cost has been estimated at 312.25
million Bahts, by applying the conversion factor of construetion.
Similarly, the economic cost of operation and maintenance after completion

of the project is estimated at 1.95 million Bahts per year.

On the basis of four years of gestation period until attaining

full benefit and a period of analysis of 30 years in considering
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synthetic durable life of various ﬁajor facilities, the economic internal
rate of return (E.I.R.R.) for the Projéct is caloulated at 7.9 %. The E.I.

R.R. is, eéohomically, Justifiable btaking into consideration the nature
of the integrated rural development which usually includes intangible

benefits in the component of social infrastructure development.

“The sensitiﬁity analysis has been carried out as testing the
pfoject risks. In case of decrease in crop yield by 10 %, the E.I.R.R.
goes down by 2.5'5, and.it become lower by 1.6 and 1.5 % in cases of
decrease in SEOPage volume in the proposed farm pond and decrease of crop
: pricés, respectively. In case of the agricultural infrastructure

component only, it is slightly higher 9.1 §%.
6.2 Financtal Analysis

In order to évéiuate a financial impact on benefiéial farmers
through implementation of the projéct, farm budget analysis for typical
farm has been made in cases of "without" and “with"_project. The average
size of the typical farm is 16 rais (2.56 ha) in Nong Khon Kaen and 25
rais_(H.O_ha):in Thung Sai Yart. Typical farming patterns are divided
by block in case of the former area and by availability of irrigation
water in the latter. The'preliminary result of the financial analysis
reveals that those farmers under rainfed condition in Thung Sai Yart can
enjoy only 2,720 Bahts of farm economic surplus, and the other farmers do

13,000 to 21,500 Baht.

- In addition to the above analysis, an economie farm s8ize has been
studied in considering several cases of cost recovery. . The results show
that under irrigated condition and cost recovery case of annual O & M
cost plus direct construection cost of post-harvest facility as well aas a
half of that of agricultural infrastructure, economic farm siZes are
mostly same as the typical farm sizes in respective sub-project area,
while under rainfed condition and cost recovery case of annual O & ¥ cost
plus direct construction cost of post-harvest facility only, it is same

as the typical farm size in Thung Sai Yart.
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7. Conclusion and Recommendation
7.1 Conclusion

The basic concept of the project follows the policy of the 6th
NESDP. Furthermore, the project formulation has been carried out on the
basis of 1ncorporat1ng intention of beneflcial farmers and actual
condition of the area as well as the institutional system and englneerlng
capability of ALRO under MOAC who will be an execubting agency of this
' project.

Those development concept derived from this study could be
applicable to other ALRO's areas especially those in the lower north
Thailand which have similar characteristics with these study areas, as a
model for rural development through introduction of diversified

~agriculture under rainfed condition.

- Through the implementaticn of this project, it could be expected
that not only the related staff with this project in ALRO would progress
their engineering ability, but also ALRO would acqulre operatlonal and
managerlal capability as well as coordinating ability among those
agencies concerned for project implementation. Therefore, it would be
easy for ALRO to continuously promote an integrated rurel development in

other land reform areas.

Generally, since the land reform area is, as its specific feature,
provided with poor or insufficient agricultural and rural infrastruoturee
and not favored with efficient water resources for irrigation, the
economic feasibility of this project is a little lower than the other
irrigation projects. However, the proposed project definiteiy contributes
to increase farmers' income and to upgrede their living condition in
depressed rural area, which is a basic policy for rural developmentrin
Thailand.

7.2 Recommendation

Judging from the thorough examination on the.resulta of the

feasibility astudy as mentioned above, it is recommended to promptly
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implemeﬁt the proposed project with duly attention to the following items:

- As revealéd in the sensitivity analysis, it is necessary to
positively tackle with strengthening and enrichment of
instibutional supporting services such as establishment and

" systematization of farmers! organiﬁation, intensified
agriéﬁltufal extension, agricultural credit, and so on. In this
connection, it is prerequisite to realize the proposed
agricultural 1énd reform cooperatives and farmers training and

strengthening station (F.T.S$.8.).

- In ordér to secure more reliable water resource, it is necessary
to QOOfdinate.varibus interests within the region, taken into
consideration the project impact to outside the study areas. In

' this;éontext, it is expected for prbposed-projeot coordinating
committees.to show their leadership. Furthermore, in connection
.ﬁith various préblems which would take place during the project
implementation, guidance and advice to be given by the proposed
mqhitqrfng team as feedback system shall be fully reflected from

time to time.

- For the smooth and successful imﬁleméntatibn of the project, it is
prerequisite to have positivé participation.bf beneficial farmers.
Since it is key point to secure a site for project facilities,
those farmers who should submit their farm land for the said lot,
shall be provided with substitutive land and/or enjoy exemption or
reduction of the burden . for project cost recovery. In addition,
it is prerequiéite to obtain consent of beneficiaries through

sufficient explanation on the project plans in advance.

- To realize prompt commencement of the project implementation and
to shorten the overall implementation period, it should be
performed to implement preparatory works soonest possible such as

ground survey, geological investigation, mapping work and- so on.
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CHAPTER 1 INTROBUGCT | ON
1.1 Introduction

In accordance with the scope of work for the Feasibility Study on
Sukhothai.Integrated Agricultural and Rural Infrastructure Development
Projecf concluded between the Japan International Cooperation Agency
{(JICA) and Agricultural Land Reform Office {(ALRQ), Ministry of Agriculture
and Cooperatives (MOAC) of Thailand on December 21, 1988, the Study has
been commenced in mid-July, 1989. After fully incorporating the comments
on the draft final réport which.were raised by Thai side, this final

report has been prepared.

As for the project planning, the'necessity of integrated
agricultural and rural infrastructure development for the purpose of

achievement of agricultural land reform is understood to be as follows;

{1) To enable farmers to have their own land for cultivation.

{2) To increase the agricultural production and improve eredit and
marketing facilities to ensure better economic and social
conditions for the farmers. s

{3) To promcte farmers' organizations in order to foster growth of
the agricultural economy.

(k) To promote education, public health, publie utilities and publie
facilities for rural betterment.

(5) To reduce the income gap between the rural and urban population.

The development policy mentioned above follows the objectives of
"the Sixth Five Year National Economie and Soeial Develcopment Plan’
{1987-1991) established by NESDB.

After subﬁission of the draft final report, it is scheduled to
have discussion meeting on the contents of the repert with Thai officials
concerned and to prepare the fimal report by incorporating comments from

Thai side.



1.2 Background

In the Kingdom of Thailand, an incremental agricultural production
has been atﬁained through expansion of farm land to be oconverted mainly
from forest land, and hence the rate of fofest againat the national land
has dropped under 30.%. Therefore, it is necessary to change toward the
policy aiming an inorease in land produetivity of~the-exi$ting_farm land,
because of no more conversion of forest to farm land is permisaible. On
the other hand, crop diversification including upland crops has become
urgent and important theme under Thai agricultural poliey, because Hatér
resoufces for irrigétion to-improve the land productivity have become
quite tight in the whole Kingdom, and profitability of paddy at both
national and farmer levels has stagnated due to its oversupply in the
world market. '

In 1988, the agticuitural land reform area in both the publie
lands and forests accounts for about 970,000rai {155,000 ha) in fhe whole
Kingdom. As specific feature of the above areas, farmers individually
settled, reclaimed and cbmmenced farming in the public lands or forests
without any legal support, and thus land productivity, farming technology
and farm income are quite inferior in comparison to other advanced areas,
due to insufficient and poor provision of agricultural and rural
infrastructures. Under the circumstances, in order to stabilize public
welfare and to secure employment opportunity and income for the farmers,
Thai government is promoting her policy which aims to establish landed

farmers through the land reform and to introduce diversified agriculture.

ALRO is presently planning to bring up independent farmer through
(a)selecting suitable area for land reform as a model, (b)allocating farm
land to landless farmer with necessary infrastructures, taking into
natural condition as well as rural infrastructure in the selected area
into consideration, and then to gradually expand such model project over
the country. Conditions for selecting a model area are (a)public land
(including private land purchased by ALRO)}, (b)poor agricultural
production, (e¢)no or insufficient rural infrastructure and (d)easiness to
show demonatration effect. Under the conditions, two model areas (Thung
Sai Yart and Nong Khon Kaen) in Sukhothai Province have been selected and

proposed.



‘While it is considered rather difficult to apply a development
approédh to be formulated'in the model areas to other ALRO's area overall
Thailand taking inﬁo consideration their different characteristics and
circumstances, it could be applicable in the lower north region of
Thailand. Similarity in the said region is that they have similar natural
conditions such as climate, soil, ete., are less favourable with water
resourcesa for irrigation having annual rainfall of approximately 1,000 mm,
and are located far from Bangkok, large consumpticn base of farm products.

According to 1986 data, there are 15 land reform area in the public lands
and forests of the lower north region, having total area of about 350,000
rais (56,000 ha) and about 20,000 households (See Table 1-1).

ALRO is planning to implement and promote an agricultural and

rural development on the basis of the following three development levels;

Level-1: Provision of basic agricultural infrastructure so as to
meet with farmers' subsistence level (Basic Development
Model);

Level-2: Provision of water supply and marketing facilities which
aims Lo increase farmers' income and to improve living
conditions, in addition to provision of the infrastructure
of Level-1 (Rural Development Model};

Level-3: In addition to the Level-2, more improvement for
conditions of agricultural production and living with
land consolidation {Land Consolidation Model)

Rural communities have been formed on the basis of rainfed
agriculture due Lo lack of waber resources in Thung Sai Yart area and on
the basis of irrigated agriculture by using groundwater in Nong Khon Kaen
area. Thus, ALRO is planning to apply the Level-2 and Level-3 for Thung

Sal Yart and Nong Khon Kaen, respectively.

However, the said respective level covérs wider range and then
their definition is not so clear. In addition, ALRO is, presently,
seeking a technical eriteria applicable for implementing integrated rural
development in the land reform areas. Therefore, it has been also

requested by ALRO to carry out technical transfer in relation with
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development concept, staged development approéch, implementation program,
and 80 on, through execution of the feasibility =study on the both areas.

In compliance with the official request of Thai Government in July
1987 and consideration of the background mentioned above, Japanese
Government conducted a preliminary survey, through which the Scope of Work

has been concluded by and between the both Governments in December 1988.
1.3 ©Objective of the Study

As a model project for integrated rural development on the basis
of introduction and promotion of upland c¢rop oultivation, the main
objective of the study is to conduet the feasibility study on the
Integrated Agricultural and Rural Infrastructure Development Project in
both areas of Thung Sai Yart and Nong Khon Kaen of Sukhothai Province, of
which major component is development of agriculture ineluding upland crop
promﬁtipn, agricultural infrastructure, rural infrastructure and so on.

In addition, technology transfer shall be made through preparation of
basie criﬁeria for comprehensive planning, implementation programme,
project evaluation and operation and maintenance of the facilities as well

as on-the-job training including opening of seminar.
1.4 Study Area
The Study area is consist of twe publie lands of Thung Sai Yart

having 33,535 rai (5,365 ha) and Nong Khon Kaen, 7,283 rai (1,165 ha),

located in Sukhothai Province.
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CHAPTER 2  SOCIO-ECONOMIC BACKGROUND
2.1 National Economy
2.1.1 Current Nationa] Economical Situation

" For the 20 years since the implementation of the First Economic
and Social Development Plan in 1961, the Thai economy has maintained an
average annual rate of groﬁth in real terms of 7 %, however, due to
several factors including the effects of the Second 0il Crisis to the
annual economic rate of growth since then has been ranging from 4.0 to 6.3
4 until 1986. Thai econcmie policy has changed from the former high
economic growth to stable one. During this period, the industrial
sector's share in GDP has grown from 10.5 % in 1960 to 19.8 % in 1985 on
the contrary, the agricultural sector's percéntage decreased from 38.9 %

to 17.% ¢, and the sector was surpassed by the industrial one.

In 1984, the GDP was #1.7 billion dollars and the per capita GDP
806 dollars showing a steady rate of growth each year. However, the
regional disparity is large, compared to the 2,319 dollars per capita GDP
of the capital, the Northern Region's 522 dollars (23 % of the capital's)
and the Sukhothai Province's 533 dollars (23 4).

Although the agriculture sector's percenﬁage of GDP is declining,
agricultufal products still occupy approximately 50 % of the total export
value. The principal items for agricultural export are rice, tapioca,
natural rubber, maize, sugar, etc., and especially since tapicca (a
starch extracted from cassava) is an important export item it is given

spedial attention from its relationship to irrigation development.

The domestic factors behind the stable growth of the Thal economy

are; (a)constrﬁotion of infrastructure such as roads, electrigcity, ete.,

(b) progress in the diversification of agricultural products, and (c)
progress in industrialization. Construction of infrastructure became the
basis for the resultant development of agriculture and industry.
Indusﬁrialiiatipn succeeded through a policy of gradually developing the
import substitution based light industries. The Thai economy passed
Ehrough a stormy period of increasing financial deposit, external debt,



ete., during the upheaval of.the world's économy caused by the oil ecrises
amohg others. However, in recent years penetration of economic poelicies
such as devaluation of the Baht, reduction in overseas interest rate, ete.,
have resulted in a bright outlook.

_ Agrlculture developed from the monoculture type production of
paddy to production of new upland crops such as malze. cassava, Sugar cahe,
kenaf, etc., which contrlbuted to the 1mprovement in farmer's 1ncome and
at the same time earned foreign currency as an export 1tem for a while.
However, Thai agrlculture is being forced to 1ntroduce -new step of
diversified farming because of lower demand and import restriction on the

said dlver31fled crops.
2.1.2 Current National Agriculture Situation
(1) Farm land

In 1986, the farm land érea was 20,121 thousand hectares and the
forest area was 15,151 thousand hectares'which Has eqﬁal to 39;2 % and 29,
5 % of the national area, respectively; Looking at the change in
respective areas over the past 10 years, farm land has 1ncreased from 35
to 39.2 % of the national area and on the contrary the forest area has
declined from 40.8 to 29.5 §. Of the reduction in forest area of 5,770
thousand hectares, 25.6 % or 1,475 thousand hectares is presumed to be

- utilized for the cultivation of cassava, sugar cane, pineapple, etc.

The paddy area is 11,986 thousand hectares or 23.4 % of the

national area and has hardly increazed over the years. Second crop rice

~ cultivation has become possible in certain regions through the

'f_ponstruction of irrigation facilities. -Farm land utilized for fruit trees,
-vegetable cultivatibn and grassland covers an area of 2,159 thousand
hectares or 4.2 % of the national area. In comparison With other
prineipal Southeast A51an ‘countries the percentage of forest area to the
respective natlonal area is 66 % in Japan, 64 % in Indonesia and 40 % in
Philippines. The forest area in Thailand is extremely low and its

inerease is urgently required for conservation of land and water.



(2) Agricultural production

Previously, Thai agriculture centered on paddy cultivation in the
Central ﬁegion, in recent years this has rapidly diversified to upland
cultivation of cash crops. Looking at the production volume of the main
" erops for 1985/86 gives the following order, rice 19,568 thousand tons,
sugaréane 21,776 thousand tons, cassava 17,226 thousand tons and maize
4,686 thousand tons. These crops are for domestic consumption and at the
same time are main agricultural products for export which also ineclude

natural rubber, coconuts, ete.
(3) . Agricultural population and agricultural organizations

In 1984, the number of agricultufal households in Thailand was
4,750 thousand and the agricultural population was 33,540 thousand
persons and continues to increase. Compared to the whole country,
| agricultural households accounted for 54.7 & of the total number of
households and agricultural population accounted for 64.7 % of the total
population. This population increase has created a hindrance to the
growth of the rural economy due to the lack of employment opportunities.
Agricultural cooperatives are established at the distriet level carrying
out purchasing and marketing activities, however, their financial base is

weak and membership does not exceed 17.5 % of the agricultural households.
2.2 Regional Economy
2.2.1 Population Statistics

The area of the northern region is comparatively largest comparing
with other region_ﬂith the area of 169,644 square kilometres, just about
one third (1/3) of the total area of the country. The region consists of
17 provinces and Sukhothai province in which the study areas are located
is one of them. 1In 1982 the northern region accounted for 20.28 % of the
total population of the country and in 1985 accounted for 20.06 %.

During the same period the population of the northern region inereased at
an.averagé annual rate of 1.86 % from 9,833,727 persons in 1982 to 10,391;.
368 persons in 1985 while the total population of the country inereased

at an average annual rate of 2.22 % from 48.490 million persons in 1982



to 51.786 million persong in 1985,
2.2.2 Administrative Division in Sukhothai Province

As of 1987, Sukhothai can be administratively divided into 9
Amphoes, 82 Tambols, 651 Mubans. 'Local administration consists of
Pravincial Administrative Organization, 2 municipalities and 11 sanitary

districts.
2.2.3 Economic Growth

Most of people in the northern region and Sukhothai province earn
their living by growing rice, some kinds of végetable crops, such as
cotton; tohacco, beans and canes. Besgides, inland-water fishery,
livestock raising and cottage industry are alsc the oceupations thét'much
income to the population. In 1985, the GPP in Sukhothai province was
7,426 million Baht and the real GDP growth was 6.8 % per annum since 1980,

The growth of agricultural sector was 3.8 ¥ over the same period,

resulted in that the share of the sector decreased from 51 to 35 %.
2.2.4 Existing Condition of Income Distribution
According to the village survey held by National Statistical

Office in 1986, income distribution in Sukhothai province is summarized

as follows;

Households 9
Total Baht/year 93,842 1060.0
Under 6,000 Baht/year 25,118 26.3
&6,000-10, 000 Baht/year 24.,0mM 5.7
10, 000-20, 000 Baht/year 14,589 15.5
Over 20,000 Baht/year 8,338 8.9
Unknown Baht/year 2,126 23.6

..10_



| 2.3 Sixth National Economic and Social Development Plan
2.3.1 Previous National Development Plans

A quarter of a dentury has passed since the birth of the first
plan, during this time the economy attained an.average annual growth rate
of nearly 7 5.. As a result, the GDP of 53,984 million Baht in 1960
increased 19 times by 1985 to 1,0&7;292 million Baht and the per capita
income inecreased 10 times fiom 2,106 Baht to 20,263 Baht over the same
period.' In. the field of social development, taking educabtion as an
example, an elementary schdol'has been established in almost every sub-
district (Tambol) and a high school in almost every District (Amphoe).
‘Also, in the fiald of pubiio héalth, District hospitals cover 86 % of the
Diétﬁicts, publierheélth,clinics have been established in 98 % of the
éub—districta and basic public health services have rsached more than 90

4 of the country's villages.

Along with the steady progress in socio-economic development

several problems have been revealed, they are;

a)slowing down of the economic rate of growth

b)increase in the labor force population and lack of employment
opportunities

c)deficit in trade and finances
d)increase in the congestion of capital area and regional disparity
e)deterioration of natural resources and environment

f)continuing to promote improvement in living standards and social
development

2.3.2 Brief of the Sixth NESD Plan

The Sixth Plan covers the period from October 1986 to September
1991. In order to solve various problems accumulated by implementation of
the former five plana, the 6th plan is characterized as an adjustment one,
and it stresses strongly to change her development pattern from expansion
in quantity to enrichment in quality. For that purpose, the following
basic policies have been formulated including 2 overall targets, 3 main

strategies and 10 working programs as follow:

..11_



Two targebs

a) Set up the economic growth target to be an average of more than 5 %
per year. '

b) Development of human quality to enable to progress in social
development and create peace and fairness in society.

Three Strategies

a) Increase éfficiency and capability in country development include
human resources development, science and technology and natural
resources development. '

" b) Inoreéée efficiehcy,'improve quélity in productibn, marketing,
technology and reduce production costs to be able to better compete
with other countries. :

¢) Promote the income distribution and wider distribution of
development of benefits to the region and rural areas, especially
the low income groups.

Ten working programs

a) Economic and fipancial stabilization program

b) Program to develop human resources, society and culture

¢} Natural resources development and environmental management program
d) Science and technology development program

e} Program to improve management and review the government's role in
the development process

f) State enterprlses development program

g) Program to develop production, marketing and employment generatlon
system

h) Basic service development prograh
i) Urban and specific zones development program

3) Rural development
2.3.3 Rural Development Program in the'S1xth Plan Period
To support the overall development targets which cover economic

expansion, income distribution, social services development and

improvement in the quality of life of the rural population, the following

- 12 -



importance of the rural develcpment program in the Sixth Plan are

determined.

Strategies

a) Emphasize on the target area which specified by the province.

b) Lift uwp the living standard of rural population covering the
backward areas, middle-level and progressive areas,
The government sector should concentrate on the backward and middle-
level areas, while promote the private sector to invest more in the
progressive areas.

¢} Adjust the rural development management mechanisms to unite every
sector and become more integrated, cooperated in solving basic
problems of rural community, increasing the production income by
using the appropriate technology.

d) Promote the role of rural people organization and the population in
making decision and solving their own problems and the community's
as well as encourage them to be able to help themselves.

2.3.4 Status of Agricultural Land Reform in the Sixth Plan

Az for this item, the following description can be transcribed
from the said plan, Chapter 1 {Introduction) of the plan says that; Rural
develeopment was accorded an extremely high priority in the Fifth Plan and

will be given even higher priority in the present plan.

Chapter 2, Result of past performance and development jssues =mays
that; The problem of landless still prevails with more than one million
rural households occubying land without legal title deeds, while the
population of 3,683 villages, each compressing more than eight(8)
households does not possess any land at all:' They either have to rent
land, or illegally occupy national reserves and permanent forests would
form the basis for solving the land use problem and accelerate the process

of issuing land title deeds.
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2.4 Agricultural Land Reform
2.4.1 Background

_ As Thailand is an agricultural country and the great part of the
population is engaged in agriculture. land is essential-faeton-in_the
development of national soclo-economic conditions. Unfobtunately Thai
land tenure system has caused inequitable.distributions'of income. As a
result, a great number of farmers are poor and in debt. They mostly
become tenant and landless farmers. Poverty is; therefore, widespread in
rural areas. In addition, the populétion contiﬁues_to increase at a rapid
rate and as a result land resocurces become even more limited. Hence, the
Agricultural land reform'Aot.B.E.2518 was promulgated and the
Agricultural Land Reform Program was launched in order to szolve those

problems. The program came into effect in March 1975.

Nearly 15 years have passed since Land Reform Act was promulgated.
After that social and economic conditions surrounding agriculture
changed remarkably but importance of land reform never changes. In order
to meet with changed situation the Act was revised and came into effect in
September 1989,

2.4.2 Meaning and Objectives of Land Reform

Agricultural land reform means improvements made in connection
with rights and holdings in agricultural land, including housing
arrangement in such agricultural land, by allocating the state-owned land
or land purchased or expropriated from landowners who do not make use of
such land by themselves or own land in excess of their rights in 7
accordance with the Land Reform Act, to_farmers.who do not own land or own
too little land to produce adequate income to meet the cost of living,

and to farmer institutions.
Assistance shall be provided by the Government in terms of

agricultural occupation development as well as production and marketing

improvement, etc.
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The major objectives of agricultural land reform are;

a)To enable farmers to have their own land for cultivation;

b)To'inorease the agricultural production and improve credit and
marketing facilities to ensure better economic and soceial
conditions for farmers;

o)To promote farmers' organization in order to foster growth of the
agricultural eccnomy;

“d)Te promote education, public health, public utilities, and publie
facilities for rural betterment; and

e)To reduce the income gap between the rural and urban population.
2.4.3 ALRO's Role and Responsibilities

ALRO'"s role and responsibilities can be be roughly divided into

the following three categories;

1)Land distribution by ALRO:

2)Basic infrastructures development by ALRO and/or coordinating with
other government agencies concerned; and

3)Income generation by ALRO and/or coordinating with other
government agencies concerned and the private sectors.
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CHAPTER 3 THE PROJECT AREAS
3.1 Natural Condition
" 3.1.1 Location

Nong Khon Xaen

The study area iz located in the Amphoe Khong Krailat in Changwat
Sukhothai,'25 km east of town of Sukhothai, which lies along the primary
road route 12_conneeted between Sukhothai and Phitsanulok, and its study

area is 1,165 ha. .

Thung Sai Yart

The study area is located in the Amphoe Ban Dan Lan Hoi and Muang
in Changwat Sukhothai, 19 km northeast of town of Sukhothai, whiech is
ad jacent to the secondary road route 1113 leading to the primary road
route 12 and its study area is 5,365 ha.

3.1.2 Geography and Topography

Nong Khon Kaen

The study area is surrounded by very flat area and its average
ground slope is about 1/4,000 from north to south and elevation ranges
from 41.2 to 42.2 m. There are two canals in the area. One is Noi canal,
which flows from norﬁh to scuth. The other is Yai canal, which joins
~with Noi canal at the center of the area. Ban Mai canal flows from west
to east, along the boundary of study area. Noi and Ban Mai canals joins
at the south béundary and flows into Yom River at about 10 km downsatream.

Villages are mainly located in high land area along the roads and canals.

Thung Sai Yart

The study area is surrounded by relatively uniform geography with
gentle siope of 1/700 to 1/1,000 from west to east, and elevation is from
56 to 66 m. Mountain area is located at about 20 km west behind the study
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area, which forms watershed of four canals in the area. These canals are
tributariea of Yom River and join with Yom at about 12 km east. There

are villagea scattered along the roads and canals.
3.1.3 Geology
{1) Outline of geology

-Uppér Chao Phraya plain is ihfiiléd with unconsolidated and very
low consolidated deposits which are formed in Alluvium, Pleistocene in
Quaternary and upper Tertiary. These deposits'aré éomposed of sand, -
gravel and clay. The thickness is more than 500 m in the center of the
plain and approiimate 200 m even in Thung Sai Yart area. Basement rocks
covered with the above deposits are composed of sedimentary. phyrocléétic,

metamorphic and igneous rocks in Mesozoic and older era.
(2) Geology in the study area

Geology is composed of sand, c¢lay and their alternation. In Nong
Khon Kaen, many aquifers of sand layers are found. But in Thung Sai Yart,
poor aquifers with many distributions of elay and clayey sand layers are

found.

Nong Khon Kaen

The horizontal deposits of this area are composed'of_clay, sand,
sand with gravel and their alternation in Alluvium and Pleistocene in

Quaternary.
Sand and clay layer at around 3% m in depth may form the boundary
between Alluvium and Pleistocene, according to the geological condition

and the blow numbers of Standard Penetration Test.

Thung Sai Yart

The horizontal deposits of this area are composed of clay, clayey
sand, little sand and their alternation, which are inferred to be

Pleistocene except for surface deposit, according to the geological
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condition and the blow numbers.
3.1.4 Meteorology and Hydrology
(1) Rainfall

Ban Dan Lan Hoi (59062) and Kong Krailat (59042} were selected as

representative rainfall stations.
1) Annual rainfall
. Thung Sai Yart is located in one of Thailand's low rainfall areas
and has relatively low annual rainfall of 1,000 mm. In comparison,

Nong Khon Kaen has annual rainfall of around 1,200 mm, 20% more than

Thung Sai Yart.

MEAN AMNUAL RAINFALL IN STUDY AREA

Year Thung 8Sai Yart Nong Kong Kaen
1952 - 1957 - 1,050
1658 - 1967 - 1,260
1968 - 1977 1,000 1,280
1978 - 1987 1,070 1,360
1952 - 1987 1,03% 1,260

Note: observation period - Thung Sai Yart 1966 - 1987
Nong Kong Kaen 1952 -~ 198%

?2) Seasonal rainfall

_The Study Areas have a rainy season between May and October and a
dry season between November and April. Thung Sai Yart has rainfall
of 912 mm (88% of the annual rainfall) in the rainy season and 125
mm in the dry season., In comparison, the Nong Khon Kaen has
rainfall of 1,130 mm (90% of the annual rainfall) in the rainy
season and 127 mm in the dry season. Rainfall in May in Thung Sai
Yart is comparatively low. Both areas have less than 100 annual
rainy days which is much lower than the 122 days for the
Phitsanulok Station (1956 - 1985).
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(2) Other meteorological conditions

Other meteorological conditiohs are outlined below based on the
observation at the Phitsanulok Station under the Meteorological Department.

1) BEvaporation

The mean annual evaporation is 1,560 mm. - Since the Study Area is
located slightly northeast of Phitsanulok, the evaporation is
assumed to be slightly lower than that of Phitsanulok. March and
April have relatively large evaporation of around 310 mm while July,
August and September have relatively low evaporation of around 94

mm .

2) Temperature
Monthly mean temperature is stable throughout the year. Maximum
temperature is approximately 35°C during March and May and minimum
temperature is approximately 15°C during December and January.

3) Relative humidity
The annual mean relative humidity is 75%. It is high in July,
Auguat and September at around 85% and low in March and April at
around 60%.

43 Wind
Prevailing wind is generally from the south throughout the year,
except north wind during October gnd December. The wind speed is
high between April and May compared to the other months.

{3) Run-off discharge

Run-off conditions in the Study Areas were represented by Y.26

(Lam Pang)} located nearby and were compared with the flow data recorded
at Y.3A (Sawan Khalok) in Yom River.
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1) Annual run-off

Annual run-off is 105 MCM at Y.26 and 2,687 MCM at Y.3A, run-off

ocoefficient of both stations is almost same at around 12%.

?2) Seasonal run-off
Run-off generally occurs between May and November during which most
of the run-off does during months of September and October, Other
months have little run-off. The run-off temporarily drops in July
at Y.26, showing a different run-off pattern to that of Yom River.
Monthly run-off is shown in Table 3-2.

3.1.5 Soil and Land Classification

(1) Seil condition

Nong Khon Kaen

The land in Nong Khon Kaen area is mainly classified into (a)

semi-recent terrace and (b) old levee as shown below:

Land Category Soil Series Area (rai) %
1. Semi-recent terrace . Saraburi (Sh) 2,068 28.4
2. 01d levee Nakhon Pathom (Np) 5,215 71.6
Total 7,283 100.0

A generalized brief notes on the so0il series are given below;
1) Saraburi series (Sb)

The Saraburi soils are brown or yellowish brown clays which are
nearly neutral chemically in the surface and may be calcareous in
the subsoil. These soils crack deeply when dry and swell a great
deal when wet. The cracking and swelling of these soils results in
a slow turnover of the deeper soil horizons and prevent these soils
from becoming highly leached in the surface. These soils are
somewhat difficult to till. However, they are good soils for rice

production and if irrigated, could be successfully used for grow
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Table 3-1 Monthiy Rainfall in Study Area

Thung Sai Yart® T ; Nong- Khon Kaen

Month Monthly Seasonal Monthly Seasonal
Rainfall ratio rainfall - Rainfall raltio rainfall
(nm) (%) {(nm) {nm) - (%) (am) -
Apt 54.4 5.2 50.4 4.0
May 172.5 16. 7 May - July 168.5 13.4 May - July
Jun 110.3 10. 71 350. 4 " 150.8 12,7 - 486.7
Jul 107,17 10. 4 157.9 12,5 "
Aug 127.3 12.3 220. ¢ iT.6
Sep 249, 2 24.1 Aug - Nov 264. 8 21.1 Aug - Nov
Oct 146. 9 14, 2 521.9 159. 1 12.6 684.7
Nov 32.6 3.1 27.6 2.2 :
Bec 1,6 0.7 2.5 0.2
Jan 7.0 0.6 7.1 0.6
Feb 3.1 0.4 17.9 1.4
Mar 16.6 1.6 21.6 1.7
Total 1,035. 4 100. 0 912, 3 1,259.2 100.0 1, 171.1
Note: Observation period Thung Sai Yart 1966 - 1987
Nong Khon Kaen 1852 - 1987
Seasonal rainfall is average by each season.
Tabie 3-2 Monthly Runoff
.26 Y. 3A
Month Amouni of Seasonal Amount of Seasonal
runoif runoff _ . runoff runoff
{MCM) (mm) (MCM) {(MCM) {(an) (MCH)
Apr 0.1 0.2 14.5 0.7
May 9.9 12. 6 May - July 82.2 i.1 May - July
Jun 13.3 16.9 25.3 127.7 6.4 447. 7
Jul 4.1 5.2 237,71 11.9
.Aug 8.2 10. 4 628.0 31.5
Sep 32.1 40. 9 Aug - Nov 848.5 42,6 Aug - Nov
Oct 25.2 32.1 T4.5 440, 9 22.1 2114.3
Nov 9.0 11.5 : 197.2 9,8
Dec 1.9 2.4 59. 0 3.0
Fan 0.6 0.8 28.3 1.4
Feb 0.2 0.3 13.2 0.7
Mar 0.0 0.0 9.1 0.5
Total 104. 6 133. 2 99,8 2, 687.0 223.8 2562.0
Note: Observation period Y.26 1980 - 1987 (Catchment area = 785 Kn?)
¥Y.34 1968 - 1988 {(Catchment area = 19,936 Kn?)

Seasonal raifall is average by each season.
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_upland dry season crops such as oorn, soybean or peanut,

2} Nakhon Pathom Series (Np)

~ Nakhon Pathom soils are formed from semi-recent riverine alluvium
and found on low terraces. Relief is flat to nearly flat with a
micro-relief caused by the presence of scattered termite moundas.
They are clay to silty clay soils in which the subsoil is slightly
finer textured than the surface. The surface is dark grayish brown
and the subsoil is mottled brown and gray. The surface soil is
slightly acid to medium acid surface over neutral to moderately
alkaline subsoils. Drainage is generally poor, but soils deeply dry
up in the dry season. They are good rice land and would, with

irrigation, be suitable for such crop as soybean, corn or cotton.

Thung Sai Yart

From the physiography point of views, the land in this area are

classified into the following three categories;

Land Category Area (rai)

%
1. Semi-recent terrace 4 17,686 52.7
2. 01d levee 77 14,939 ug.6
3. Low terraces of old alluvium 310 2.7
Total 33,535 100.0

The major soils covering the study area are those on (1) semi-
recent terrace and (2) old levee. They occupy about 97% of the total area.
The soils on {(3) low terraces of old alluvium is relatively small butb

marginal for crop preduction.

A total of four "Soil Series" is identified on the land categories,
on the basis of existing data and field survey. (Details of these soil

geries are compiled in Appendix C-1)

Seil Series "Area (rai) %
‘Chiang Rai (Cr) 17,686 : 5.7
Nakhon Pathom (Np) 11,362 33.9
Kamphaeng Saen (Ks) 3,577 “10.7
Ban Dan (Bd) g10 2.7
Total 33,535 100.0
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1) Chiang Rai Series (Cr)

Chiang Rai soils have a light yellowish brown silty clay loam
surface layer and a light yellowish brown or light gray silty clay
or clay subsoil. They classified as Typic Paleaguults on flat
~lower part of the low terrace. They occupy about 17,686 rai or

52.7% of the total study area. The soils are poorly drained and
slouw permeability. The surface runoff is slow. The seil reaction
is medium to strong acid (pH 5.0 - 6.5). They are good soils for
paddy production and if irrigated during dry season eould be used

for upland crop such as soyhean.

2) Nakhon Pathom series (Np)

Specific characteristic of the soil series is same as . described in

Nong Khon Kaen area.
3) Kamphaeng Saen series (Ks)

The Kamphaeng Saen soils are secils of old leveeg and are formed from
semi-recent alluvium. The soil texture is loam or clay loam in the
surface soils overlaying elay loam subsoils and quite well drained
soils. The soil reaction from slightly to medium acid (pH 5.5 -
6.0) in the surface soils and neutral to alkaline (pH 7.0 - 8.0) in
the subsoils. These soils are mainly good for upland erops

including an orchard and also good for paddy as well.

4) Ban Dan series (Bd)
Ban Dan soils are silty loam to clay loam with poof drainage. The
s0il reaction of the surface is medium to strong acid (pH 6.0 -

5.5). These soils are mainly good for upland crop but oftenly lack

of water in dry season.
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{2) Land classification

Nong Khon Kaen

Soils of the area are mainly of old levees. The land suitability
classified by DLD indicated that it comprises of only cone mapping unit (No.
5} of the whole study area. The areas under mapping unit No. 5 is about 7,

813 rai. The soll fertility under these mapping unit is from medium to
low. (Details of mapping unit is given in Appendix C-1)

Thung Sai Yart

The soils of'the_area are mainly semi-recent terrace in origin.
About 53% belong to Chiang Rai series which have clay loam topsoils.
Nakhon Pathom series are found in about 34% of the area comprising old
levee soils, characterized by clay loam surface. Both s0il series are of
low in food nutrients and are marked by poor drainage and waterlogging
problems during the wet{ season. According to the classification method
of land suitability, this area is classified into the following six
mapping units:

Mapping Unit S0il Fertility Area (rai) %
] medium 3,467 10.3
5 medium 6,402 19.1
6 low 15,045 h6.1
15 medium 3,590 10.7
16 medium 2,104 6.3
7 poor 2,527 7.5
Total . 33,535 100.0

{3) Residual Soil Moisture’

In order to grasp soil moisture content which is available for dry
season crbpping after wet season paddy, periodical soil sampling was made
and laboratory test was carried out during the Phase 11 period. As-the
results, it was identified that the residual moisture content in the root
zone could be available during the month of December. However, it is
pointed out that hand tractor may not plow some s0ils of which the
surface become harder quickly after drying up (Details are given in

Appendix C~1).
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3.2 Socio-Economic Condition
3.2.1 Population and Household
(1? Nong Khon Kaen.
Acgording to ﬁhe 5urvey oh soeial develépment conducted Sy_NESDB.

for preparation of the Sixth NESDP, number of household and popuiation _

are 565 and 3,099, respectively, and an average household size becomes 5.5

persons.
Household and Population by Village |
Village No. Name of Village =~ Household Population
_ _ . Male Female Total
1 Bang Crob 73 185 180 365
2 Mai Suk Kasem 154 482 389 87
3 Mai Suk Kasem 122 403 389 792
B Na Taew ' 78 192 205 . 397
5 Mai Photheng 138 192 20% 67U
Total 565 1,592 1,507 3,099

(2} Thung Sai Yart

According to the same informaticn for Nong Khon Kaen, number of
household and population in those villages concerned to the Study areas
are 753 and 3,851, respectively. Accordingly, an average household gize

becomes 5.1 persons.

Household and Population by Village

Village No. Name of Village Household Population

' Male Female Total

1 Wang Thong Daeng 131 381 395 776

P Sai Yart 227 9517 756 1,273

4 Roa Rang Ngam 109 242 256 hag

7 Sam Nak 114 271 280 551

3 Lan Do ue 119 i02 221

6 Lam Thong 126 216 286 532
Total 753 1,776 2,075 3,851
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3.2.2 Socio-Econonic Condition
(1) Nong Khon Kéen

In this area, main occupation is an agriculture as well, 360
households are solely engaging with the agriculture and 128 are engaging
with more than two occupations inecluding an agriculture. In addition, U5
households are engéging with public offices and private entérprises-as an
employee, 26 with an enterprise, 2 with cottage industry and 4 with others.

There exist 17 shops and no rice mill in the area. In connection with
standard of_edueation, 1,2&3 persons are the level with accomplishing the
compulsory educatioh only, 348 persons having any level of education,
1,498 peréons with others as well as ndt identical, and 10 adults are

illiteracy.
(2) Thung Sai Yart

In this area, main occupation is an agriculture, and about 92 % or
691 households are engaging with farming activity. However, 189 farm
households engage with other occupation to secure off-farm income during
dry season when it is very difficult to obtain irrigation water. In
addition, there are 26 households who engage with public offices and
private enterprises as an employee,_E with an enterprise, 32 with more
than two occupations and 2 with others. There exist 25 shops and no rice
mill. In connection with standard of education, 2,076 persons are the
level with accomplishing the compulsory education only, 648 persons having
any level of education, 722 persons With others and 5 adults are

illiteracy.
3.2.3 Results of Farm Enquete Survey

In order to grasp intention of beneficial farmers in the Study
areas, the farm enQuete survey has been carried out by selecting 200

sample farmers. The results are summarized in the following.

As for the constrainta on farming practice, the respondents in
both the areas appeal lack of irrigation water and lack of agricultural
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credit with 1st and 2nd rank, respectively. The 3rd rank is the poor
condition of farm road and the pest and disease in Thurig Sai Yart and
Nong Khon Kaen, respectively. Accordingly, their requests to
agricultural infrastructure are provision of irrigation facilities as 1st

rank, followed by provision of farm road and land leveling as 2nd and 3rd.

In connection with experience and future expectation for upland
erop cultivation, while it feels that respondents have rather strong
intention to introduce upland orop cultivation in Thung Sai Yart, rate of
expecting farmer is lower than that of experienced farmer in Nong Khon
kaen. The reason for the latter is obvious from that farmers in the area
prefer to grow paddy even during dry season, due to present recovery of
international price of rice. As for constraints on upland'crop |
cultivation, lack of irrigation water, unsuitable soil condition and lack
of knowhow ds well as extension services are replied in order in Thung Sai
Yart, and similarly unsuitable soil condition, lack of knowhow as well as

extension services and less profitability than paddy in Nong Khon kaen.

Judging from the first aggregation, beneficial fafmers would be
mostly cooperative to the project implementation. Howevér, about'éo to 30
% of respondents show their unwillingness Lo oooperate with changing
location of and reshapihg own land, and Similarly about 20 % givé negative
answer for bearing the project cost. Therefore, careful attention should

be paid to make its demonstrate effect of a pilet project more remarkable.
3.3 Present Agriculture
3.3.1 Land Use

The 1988 agricultural report on land use and land reform prepared
by Sukhothai Agriculture Office for wet and dry season cropping, shows
that very little changes in land and reform patterns in both Thung Sai
Yart and Nong Khon Kaen Study areas. This indicates that the land use and
land reform has already stabilized to a high degfee in both study areas.

However, in Nong Khon Kaen area during the dry season, varieties of crop
Wwere grown in the past five years but from crop year 1987/88 rice has been

the main crop up to the present.
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~ The main land use patterns show that rice is practiced on most all
the land of the low terraces in both study areas. Some other upland
crops especially vegetables are also cultivated but only to a small extent
in both the areas. Mixed orchards are generally localized near by the
housing in the viilage areas. In all areas there are scattered trees.
Forested areas, or what in left as forest intermingle somewhat with the
bush and'swémp areas and generally the mixed orchard areas but these areas
are quite small compared to the total study areas. The present land use

ig summarized below;

Present Land Use

{(Unit: rai)

Category Thung Sai Yart Nong Khon Kaen
Paddy field 31,385 (93.6%) 6,406 (88.0%)
Upland field 273 ( 0.8%) 150 - ( 2.1%)

Sub-total 31,658 (94.4%) 6,556 (90.1%)
Residential & Others 1,877 ( 5.6%) 727 ( 9.9%)

Total 33,535 (100.0%) 7,283 (100.0%)

Note: Adapted from Amphoe Agriculture Report (1987/88) and
ALRO Annual Report (1987)

3.3.2 Farming Practice
(1) Nohg Khon Kaen area

" The objective area extends along the national road No. 12 and at
the northern part of a bifurcation point of Noi canal. The land holding
per household in the area is about 2.5 ha on an average, about 98 % of

which is cultivated with paddy.
i) Paddy cropping

The fields whieh can be grown with both the wet and dry season paddy
occupy about 50 ¢ of the.total'paddy fiélds. The wet season paddy
is mostly cultivated by the broadcasting as direct sowing. RDT and
RD23, non-photosensitive HYV are grown in the northern area, while
phptoéensiﬁive iocal varieties are cropped in the southern low-

lying land.
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For the wel season paddy, direct sowing by broadcasting is practiced
for a period between mid—Hay and mid-July. And harvesting works
are commenly practiced from mid-October to mid-November except some

western part fielda where paddy is harvested 1a£e1y in mid-December.

.The dry season paddy is cultivated in about 50 % of the area with.
HYVY and by broadcasting in wet field. Sowing lasts from early
December to mid-January, and harvesting season is from early April

to mid-May.

Plowing and puddling are commonly caffied out with hand tractors.
And some farmers use large-size tractors as contract basis. In the
“universal use of the tractors, some farmers use them as prime movers
of the shallow-well pumps for irrigation, or other purposes. Most

of farm labor is thrown into manual harvesting works and water
control works. Threshing worka are made by mechanical threshers on
the contract basis and manual threshing works can seldom be seen in

the area.
2) Upland cropping

Upland crops are grown in only 25 ha, and sungbean, corn, etc. are
cropped in the wet season. As dry season crops, scme farmers in
both villages of Na Taew and Mae Phothong grow watermelon, but the
eropping acreage has not been exXpanding due to serious damage by
pest. Besides, there are some vegetable crops found for family
consumption in the small-size upland fields around the reéidential
areas of the villages, and a few full-grown banana, mangb trees,

ete. found in the mixed forests in_and arcund the villagés.
3) Animal husbandry

Buffaloes as draft animals have been decreased remarkably ih their
number, and cattle for fattening have become very few in number of
head per household as well. Some farmers in Mai Suk Kasem (1) and
(2) have been breeding cattle by five to six head per househbld,
but it can not be expected to expand the breeding scale in future
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due to limit in supply of crude feeds. Besides the above, some
farmers are raising swine, ducks etc. in the residential quarter,
although quite small in scale (Refer to Appendix C-2).

(2) Thung Sai Yart area

The village areas extend along the major linking roads between
villages. The average land holding of the area is about 4.0 ha per
household, about 99 ¢ of which is rainfed paddy fields.

1) Paddy cropping

Photosensitive local varieties are grown by transplanting and
extensive farming method due to unstable rainfall conditioms in the
beginning of wet season. In Klong Saket village, about 50 % of the

rainfed fields are grown with paddy by broadcasting on dry field.

Seedling on nursery and direct seeding are practiced in a period
from mid-May to end-July, and transplanting is carried out from
mid-June to mid-August. Commonly, harvesting works last from mid-
October to end-November, whereas to mid or end-December in the

northeastern part of the area.

Plowing and puddling are carried out by hand tractor, while
harvesting works are made manually in sickling paddy plants at top
of the stem. Sickled paddy is laid on ridges of the fields for
sun-drying. Threshing works are carried out by large-size threshing
machines from Sawan Khalok as contract basis, and manual threshing

works can be seldom observed in the area.
2} Upland ecropping

In some highly elevated areas in Lan Du and Klong Saket, upland
bropping, although very small scale, are grown due to restriction
from limited water resources for irrigation. 'The crops grown are
mungbean, black bean, etc. In addition, a few vegetable cropping
can be seen around the residential areas for family consumption, and

some fully-grown mango trees or other fruit-trees are found in the
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mixed forests.
3) Animal husbandry

Very few buffaloes as draft animals are bred in the area, While some
farmers in Lan Du raise cattle for fattening. Besides the above,
avwine, chicken, ducks, ete. are kept in small scale in the

residential areas.
3.3.3 Cropping Pattern and Production
(1) Nong Khon Kaen area
1) Croppihg pattern

The present cropping pattern of the objective area is shown as
'Figure'3—1. There are two types of paddy cropping as wet season
cropping in rainfed fields and dry season cropping by shallow-wells
pumping irrigation, each cropping aereage for which is almost 50 %,

respectively.

The wet season mono-culture paddy is sown at fhe early wet season
when rainfall is unhstable and the direct broadcasting sowing is
practiced in the dry fields. In the low-lying areas, transplanting
method 18 applied by using the surface flow. In both cases, non-
fertilized extensive farming is carried out with loecal varieties in

most of the area.

In the clay loam soils of the Saraburi Series of the northern part,

watermelon is grown in about 5.0 ha after wet season paddy cropping.

Mechanized farming works are carried out by hand tractor, and manual
harvesting works occupy about #3 ¢ of the total works in the
present oropping pattern, which shows a considerably large share of

the manual works (Refer to Appendix C-2).
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2) Farm production
The farm produgtion by crops in the area can be shown as Table 3-3.

In the areas irrigated by shallow-well water supply,'introduétion of
various farming technology fOr'HYV eropping has been practiced. On
the other hand, sxcessive use of groundwater for dry season

cropping haa'caused lowering the groundwater table to beconme an

obstacle for HYV cropping in the wet season.

The paddy cropping rate by areas is shown as follows.

Northern Area(%) ‘Southern Areé(%)

Wet Season Paddy

Broadecasting (Dry) LV 10 30

Broadcasting (Flood) HYV 34 : 20
Transplanting LV : 4 2

Dry Season Paddy

Broadcasting (Flood) HYV 28 20

The average yield of wet season paddy by direct broadcasting on dry
fields is as low as 2.0 - 2.2 ton'per ha, due to mainly drought.
On the other hand, that of HYV cropped by shallow well irrigation

is 4.6 ton per ha with proper fertilization methods.
{2) Thung Sai Yart area
1) Cropping pattern

The present cropping patter is iliustrated in Figure 3-2. And paddy

cropping is practiced in all rainfed fields of 5,021 ha by

transplanting method (about 92 %) and dry broadcasting methed (8 %).
The farmers in this area are the paddy mono-culture one.

The local farming practices are made for LV mostly without

fertilization by transplanting. Generally speaking, the extensive

farming is carried out in the area. Mechanized farming is applied
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only to those works by tractors. Transplanting and harvesting are
made in manual works, which are as heavy as about 75 % of all paddy
cropping works.

2) Farm production

The farm production of the objective area is shown in Table 3-4,

Wet Season Paddy

West (%) Mid. (1) East (%)
Transplanting (LV) 10 .54 28

Dry Broadcasting (LV) - 8 - -

The wet season paddy production is unstable due to annual rainfall
fluctuation. And furthermest, drought, pest, insects, ete. give the
crops such serious damages that the average annual production is as low as
0.2 - 1.1 ton per hectare ag shown in Table 3-U. Gross sale value of
paddy is very low as 6,700 - 11,600 Baht per farm, according to the farm

economic survey.

3.3.4 Post-Harvest and HMarketing System

(1) Paddy

1) Production and disposal

Farmers in the both Study areas are mostly paddy growers. And about
20 % of paddy harvested are disposed for their self—consumption, _
about 5 % are stored as seeds for the next crop, and the rest 75 %
are sold for markets. For the reference, marketable surplus of

paddy in the Lower North Thai including Changwat Sukhothai is 73.6 §

and 26.4 % are dispomzed for seed stock and self-consumption.
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2)

Paddy marketing

Although the domestic paddy market in Thailand is almost free, it is
clearly remarkable that there is no specification or grade for

paddy sold by farmers. While paddy were directly marketed to paddy

buyers in.Bangkok through looal middlemen and then brought into rice
mills, most of farmers' paddy are presently purchased and milled by

local middlemen and local rice mills and then transported to

Bangkok rice buyers.

Since there exists no agricultural cooperative in the Study areas,
farmers are used to market their paddy through not an agricultural
cooperative but local merchants. According to the report prepared
by Chiang Mai University in 1979, marketing channel of paddy are

summarized as follows;

1. Local merchant within same village: 21%
2. Local merchant outside village but:

within same Amphoe: 38%
3. Local merchant outside Amphoe: 25%
4. Agr. Coop., Land Owner, Others: 12%

3) Paddy/rice storage and rice mill

In Changwat Sukhothai, there are 32 paddy/rice warehouses with total
capacity of 16,000 tons under the Sukhothai Agricultural

Cooperative Féderatioh, of which 16 are owned by the agricultural
cooperatives, 12 by the land aettlemehtroooperatives and 4 by the
federation's rice mill. In addition, there are three paddy
warehousea owned by the three agricultural cooperatives in Amphoes
Sawan Khalok, Si Samrong and Ban Don Lan Hoi, of which structure is
of concrete floor, one-story and wooden frame, having average

capacity from 300 to 500 tons.

The Sukhothai Agricultural Cooperative Federation has a rice mill
with daily capacity of 32 - 45 tons, of which processing plant was
introduced from West Gérmany about 15 years ago. According to 1987
report, total operating hour was 2,305 for 202 day's operation, and

total paddy processed was about 5 million tons (24.6 tons per day).
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Adjacent to the Study areas, there are three rice mills with daily
capacity from 15 ~ U0 tons in Amphoe Muang Sukhothail which are
privately owned and operated. In addition, respective village has
small rice mill with daily capacity between 2 ~ 6 tons, in which

farmers ask to mill paddy for their home consumption.
I) Paddy price fluctuation

Generally, wet season paddy is harvested from November to next
January in accordance with its maturity. _Aceording to 1976 data in
the Lower North Thailand, it took about 26 days from harvesting to
threshing, and whole marketable paddy was sold within one moﬁth
period. Therefore, farmers are forced to sell their paddy at lower

price.
3.3.5 Supporting Services and Farmers' Organization
(1) Agricultural Cooperative

In Changwat Sukhothai, there are 16 agricultural cooperatives of
which an ordinary agricultural cooperative accounts for 10, a water use
cooperative does U4, a land reform and a pig holder ones do 1,
respectively. Out of 16 cooperatives, 6 are located in Amphoe Sawan
Khalok, 3 each in Amphoe S5i Samrong and Amphoe Si Satchanalai and one each
in other Amphoes. Besides these, there are 6 land settlement

cooperatives which are under Department of Cooperative Promotion.

Main activity of these agricultural cooperatives is crediting,
followed by purchasing farm input and daily necessities only a little.
Only one agricultural cocoperative is handling paddy collection from

farmers.,

All these agricultural cooperatives are located in the central
part of the respective Amphoe, far from the Study areas, therefore, no
farmers in the Study area does participate in any agricultural

cooperatives.
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(2) Farmers association

The Farmers' Association of Thailand (FAT) has been established as
a section of Department of Agricultural Extension (DOAE), of which main
objective is to organize every farmers into a farmers group and/or small

size production group and to perform the folleowing items;

J

Promotion of farming improvement and tecshnical guidance

!

Crediting _
Supply of farming input

Collection and marketing of farm products

In Changwat Sukhothai, there are 57 farmers' group, 315 farmer
housewife groups and 121 young farmer groups, of which number of
membership is 3,842, 5,119 and 2,803, respectively. Generally, activity

of these groups is not satisfactorily performred.

In the Study areas, there is no registered farmera’ group, but in
Thung Sai Yart, three groups for paddy farming, a fruit producer group and
a beef cattle breeding group are now under preparation as an optional

group.
(3) Agriocultural extension services

The Department of Agricultural Extension has 10 divisions in the
central office, & regional offices and 73 Changwat offices and 725 Amphoe
of fices, under which there are 5,631 Tambol level extension workers.

In Changwat Sukhothai, there are 117 DOAE officers of which 72 are
extension workers, consisting of one Changwat office and 9 Amphoe offices.
Though one extension worker is principally being assignhed to one Tambol,

it can be seen that one éxtension worker should cover two Tambols.

In Amphoes Muang Sukhothai and Khong Krailat, one extenaion worker

should averagely cover the followings;
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Average Coverage by One Extension Worker

Coverage Muang Sukhothai  Khong Krailat
1. No. of wvillage 7-8 15 - 16
2. No. of household 1,571 2,018

3, Farm land (rai) . 28,471 33,070

As such, since the coverages by one extension worker is too big and
vast, desirable extension services are not presently expeotable. One
contract farmer for every ten farmers is appointed, who is responsible for

delivering guidance and message of the extension worker.
(4) Agricultural crediting system

In Thailand, sources of agricultural credit are composed of public
sector as well a= private one. While the private sector including local
merchants, products collectors and so on occupies rather big share in the
credit system, BAAC of the public sector plays also very important role.
BAAC is lending not only directly to farmers but also through agricultural

cooperatives and agricultural groups.

According to BAAC Sukhothai branch office, farmers who receive
services from BAAC are 28,652 as an individual client and 18,637
households and 2,253 households as a membership of agricultural
cooperatives and agricultural groups, respectively. The rate of client
farmers against total number of farmers in Changwat Sukhothai is 46.7 %

which is a little lower than the national average of 50.2 §%.

According to the extension worker who is responsible for Tambol
Ban Mai Suk Kasem, situation of farmers' borrowing from different sources

is as follows;

Credit Source Farmera
Number Percent
Local Merchant 2u6 30 %
Relatives 263 32
BAAC 189 23
Agri. Coop. 82 10
Local Bank 1 5
Tokal 21 _100
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_ While interest rate of 1ocal-merchaht is very high as 2 % per
month (24 % per year) compared to 12.5 % per year available in BAAC, other
conditions applied by ﬁhe former such as guarantee and collateral are
softer with quicker transaction. -Generally, there is no difference in

the eredit conditions between BAAC and agricultural cooperatives, farmers
prefer erédit frbm BAAC due to shorter evaluation period by three days
more than agriouitural cooperatives, It is needless to say that farmers
can not obtain their credit at the same time from both BAAC and

agricultural cooperatives.

The credit conditicns available in BAAC are summarized in the

folldwing;
Term and Purpose Interest Loan Pericd Collateral
{$/year) {year)

Short-term 12.5 _ 1-1.5 1 group guarantee
- for production 2 bank deposit

- other agri. purposes 3 land mortgage

Medium-term 12.5 3-5 same as above
- agricultural working

aasets

Long-ternm 11.5 15 - 20 1 gove't bond

~ fixed assets 2 land mortgage
3 two personal
guarantee
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3.4 Water Resource and Hydrology
3.4.1 Surface Water

Run-off simulation models were made, on the basis of the observed
discharge data at Y.26 and basin rainfall to assume the run-off '

characteristic.of both areas, because there is no observation station.

Nong Khon Kaen

There are Noi and Ban Mai canals. Catchment area of the two
canals is 100.1 Km? and has very flat topography with paddy field. Daily
run-off from 1968 to 1987 was simulated based on the model. The result
shows that annual run-off is from 5 to 33 MCM, average'is 14 MCHM and
amount from July to October in wet season is 10 MCM, 71 4 of annual

run-off. Surface water is hardly expected in dry season.

Thung Sai Yart

Four canals flow in this area, scale of whiech is small with width
of around 10 m and depth of 1.0 to 2.0 m. Run-off is variable depending
on basin rainfall and it hardly appears in dry season. Catchment area is
U23.6 Km?, which has uniform topography with gentle slope except mountain
area in upper part. According to the run-off analysis, annual run-off is
20 to 88 MCM, averaging 41 MCM.

There is Ramphan canal located at 5 to 10 km south outside the
study area, which has stable amount of run-off, compared with the above
four canals. Although its canal may be useful as a new water resources,
some weirs and reservoirs have already been constructed along the canal to
uge run-off inside the basin. Therefore the Ramphan canal could not be a
permanent water resource for the study area, without coordination among

those agencies concerned.

In upper basin, fishery ponds and irrigation/drainage canals have
been constructed to utilized run-off. After construction of these
facilities, amount of run-off is liable to be decreasing at the beginning

of rainy season.
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3.4.2 Groundwater
(1) Present condition of groundwater use

Groundwater is used for irrigation and domestic water in Nong Khon

Kaen and for only domeatic water in Thung Sai Yart.

Present condition of the existing wells are as follows;

Area Type of well Nos. of well Remarks
Borehole(Deep well) 2 -Domestic use only

Nong ~Depth; app.T0 m

Khon -Handpump, Submersible pump

Kaen with tank and service pipe
Jet well(Shallow well) 169 -Irrigation and domestic use

~Depth; 16-30 m
~Suction pump

Borehole{Deep well) 11 -Domestic use only
Thung -Depth; 24-131 m
Sai ' ~Handpump
Yart
' Dug well{Shallow well) 32 ~Domestic use only

-Pepth; 3-18 m
-Hell bucket,
small electric¢ pump

{(2) Water level, discharge and water quality

Nong Khon Kaen

Water levels in the shallow wells fluctuate, showing the lowest in
around May and highest in around September or October. Water levels
measured in May, 1989 were from 9.97 m to 13.32 m below the ground surface
and from 8.52 m to 12.2% m in September, 1989. Water levels in the

northern parts are higher than in the socuthern parts.
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 Pumping discharge for irrigation from one shallow well is
generally from 300 to 400 m?/day and total dischérge:from all shallow
wells within the study area is inferred approximate 6 HCH per year. On
the other hand, amount of recharge is assumed at around 3 MCM. Water
levels, therefore, is decreasing recently. As a result of this, -
improvement of shallow wells is being carried out by farmers to remove

their pumping position as water levzl decreases.

There are.no clear differences among water quality in shallow and
deep wells. But, turbidity and iron are considehably over the water
quality criterion for drinking water in Thailand. . But it is possible to

treat them for drinking water. There may be no problem for irrigation use.

Thung Sai Yart area

Water levels in shallow welle are measured from 2 m to 6 m below
the ground surface and those in deep wells are from 11 m to 16 m. As a
result of water quality test, turbidity and iron are exceeding the
¢riterion. But it is possible to treat them for drinking water as same as

the case in Nong Khon Kaen.

Concerning the availability for irrigation water, groundwater may
not be suitable for irrigation use, according to the value of Sodium
Adsorption Ratio{SAR). It is better to check them again, if they would
be used, because a few water samples from shallow wells have unsuitable
water quality due to high value of SAR for irrigation water.

{3) Result of pumping test

Result of pumping test in the wells drilled are as follows;
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RESULTS OF PUMPING TEST

Nong Khon Kaen Thung Sai Yart Thung Sai Yart

(JT-1) (JT-2) (JT-3)
Maximum discharge(m?/hr) 86.00 * 10.50 50.00
‘Statie water level (m) 9.96 13.40 12.34
Dynamic water level (m) 17.54 29.28 32.34
Draw down (m) 7.58 15.88 20.00
Spec¢ific oapacity(m®/hr/m} - 11.35 0.661 2.50
Transmissivity (m?/min) 3.0-8.0x107! 3.3-7.5x10"%  8.5-10.1x10"?
Storability 1.2-4.4x10°° 2.9-6.6x10"* 1.0-1.4x10"%

Note: * Maximum capacity of pump utilized in the test.
Detailed are shown in Appendix B-2.

3.4.3 Flcod/Inundation and Swamp

Nong Khon Kaen

Low-lying cultivated land of 3% ¢ of whole area is subject to
flood/inundation. In west low-lying land, inundation takes place due to
concentrical inflow of excess water from upstream field and insufficient
drainage capacity for withstanding its condition. In east low-lying land,
insufficient capacity of Ban Mai canal and backwater from Yom River
obstructs appropriate drainage for growing of paddy. Severity is assumed
that average inundation depth is from 0.4 to 0.6 m for a duration of
about one month, depending on downstream condition. Remaining area is not

subject to any significant flooding.

In Ban Mai canal, dredging of 3 km downstream of the study area is

planning by RID with completion year of 1990.
Two awamps are located in the area, which are contributive as a
supplemental water resource facility. Average depth is ranging from 0.5

to 1.0 m and capacity is assumed at 0.02 to 0.03 MCM.

Thung Sai Yart

Agricultural land adjacent to the secondary road route 1113 is

liable to severe flooding. As a result of interviews to farmers, it i=s
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assumed that 23 % of the whole area is subject to flooding/inundation and
its average depth is from 0.6 to 0.8 m for a duration of 7 days. And, it
Was .also reported that most_of_the'fafm land. had not experienced severe

flooding, before construction of neighboring secondary road.

There are many pipe culverts and bridges uhdef the road. Total
éapacity of these facilities is estimated at around 74 m®/s. And,
dréinage capacity of four canals is assumed at around 41 m?/s, based on
the croés sections ahd canal slopes. On the other hand, run-off analysis
shows that peak discharge is around 162 m®/s. Therefore, improvement of
existing drainége facilities shall be required to catch up with peak

drainage discharge.
3.5 Agricultural Infrastructure
3.5.1 Irrigation and Drainage Condition

Nong Khon Kaen

Cultivation of wet season paddy takes place by using uncertain
rainfall, run-off and shallow wells and storage water is lifted from
canals, swamps and small ponds with small portable pump. Hithdfawél from

shallow wells for dry season paddy is utilized as dry season progresses.

Area is provided with no systematic irrigation system and plot-to- .
plot irrigation is applied. Existing canals are used as a dual-purpose
canal. Systematic canal network for both of pumped and surface water

shall be required.

Thung Sai Yart

Almost agricultural land is in rain-fed field and plot-to-plot
irrigation is.practiced in all land. In the limited paddy field,
supplemental water is lifted directly from neighboring canals, bollow
pits and ponds by portable pumps. And, lack of canal system often causes

inundation in wet season.
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3.5.2 TIrrigation and Drainage Facility

. There are canals, ponds, swamps and culverts, as a dual-purpose
facilities with both functions of irrigation and drainage. Whole
facilities have irregular cross-section and meandering alignment due to
sedimentation and small dikes across in the canals. They shall be
improved so as to utilize surface water. 1In those facilities in Nong
Khon Kaen, the pond conatrucfed by DLD is not useful at present due to no

significant catehment area and lack of collecting channels.
3.5.3 Farm Road

Nong Khon Kaen

This area is serviced byfbhree main roads run from north to south
and seven sub-roads. Main roads are connected to the route 12 and have
laterite coverage with width of 4.0 m. Condition of sub-roads are poor
due to narrow track and no connection with any main roads. Road density
is estimated at 13.3 m/ha.

Thung Sai Yart

Present farm road network is consisted of two main roads and five
sub-roads. One of main rcads has laterite coverage with width of 6.0 m,
‘but, remainder are poor Wwith no pavement. At present, some improvement
works are being implemented by ALRO. After implementation, road density
#ill be only 6.2 m/ha.

New construetion of road network shall be further reguired to

realize more effective farming activities, in both the areas.
3.5.4 On-Farm Facilities

Nong Khan Kaen

Cadastral map shows that The number of farm plots is 532 and a
width of allocated plot is mostly in a range of 30 to 200 m in short side

and 200 to 600 m in long =ide and its average size is 12 ral. Farm plots
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along the canal are allocated as its short side is close to that canal,
in order that all plots possible are accessible to storage water in Ehe_
canal. One farm plot allocated is divided into some fafming-fields by

boundary ridges, according to actual farming practice by each farmer.

Thung Sai Yart

Cadastral map shows that the number of farm plots is 2,106 and.a
width is mostly in a range of 30 to 100 m in short side and 200 to 1,000
m in'long'side and its average size is 1% rai, though some of plots are
larger than 25 rai. Condition of on-farm facilities is the same.as the

Nong Khon Kaen.

Most of plots hardly equipped with inlet and outlet facilities of
irrigation/drainage and access road. Those physical constraints has

prevented each farmer to improve daily farming practices.
3.6 Rural Infrastructure
3.6.1 Number of Farming Households and Population Served

The number of farming households and population to be served, is
based on statistical data of NESDB. It must be noted, however, that
residents of Lan Du in Thung Sai Yart area and four villages, excluding Na
Taew in Nong Khon Kaen area live in and outside the study areas.
Residents in Lam Thong of Thung Sai Yart alsc live outside the area. 1In
addition, existence of five isolated villages have been confirméd during
the study. Therefore, rural infrastructure planning is limited to
villagers residing in the area. But, village along the'northefn Boundary
in Thung Sai Yart have been excluded from the planning, since their
administrative body lies outside the area. Number of households and
population confirmed in the study are 284 households and 1,528 population
in Nong Khon Kaen and 609 and 2,936, respectively, in Thung Sai Yart.
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3.6.2 Village Water Supply
(1) Nong Khon Kaen

Piped water supply system with deep well has been provided by PHA
for 172 households in the two villages. Expansion of service area by this
system is, however, diffioult, considering the limited supply capacity

under the forced condition in staggering water supply hours.

In the other villages, rain jars are used to store rainfall for

domestic use., But, it is liable to lack in water at the end of dry season.
{2) Thung Sai Yart

Water supp1y faci1ities are eleven deep wells and thirty two
shallow wells with hundpump or bucket, whiech have been constructed by
villagers or ALRO; Service area is, however, limited in the neighboring
of the wells along the existing canals and the number is too small to

cover the whole area.

Remainder is dependent on rain water stored in jars. BSurface
water stored in the canals and pond is also used for domestic use. But,

it is unstable due to uncertain rainfall pattern.
3.6.3 Rural Electrification

In Thailand, rural electrification is promoted by local PEA upon

request from farmers.
{1) Nong Khon Kaen

There are 22-KV power lines along the route 12 and three main
roads in the area. Low-voltage power lines are located in virtually all
parts of the villages, and electrifiecation is possible quickly if
villagers so request. However, the current electrification rates is from
U8 ¢ to 70 %, compared to 90 & in two progressive villages. Difference

among villages is distinctively large.
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(2) Thung Sai Yart

In order to electrify the two villages of Wang Thon Daeng and Sam
Nak, a 22-KV power line has been constructed albng road No. 1113 and main
road in the southern section toward Sam Nak. However, installation of
low-voltage lines has not progressed, and electrification in the two
vil}ages.averages roughly 30 4.

Moreover, extension works of the 22-KV power line are under way.
According to PEA, the rate after completion of the works will rise to 50 %.

Other villages are not electrified at all.
3.6.4 Communication and Transportation

Communication facility in the area is the'telephone installed at
the Tambol Office in Nong Khon Kaen. There are non in Thung Sai Yart.
Also, a post office is located at Amphoe Office. Postal piek-up delivery
is not provided to each household, and postal matter for villagers is

processed through the village chief's house where a mailbox is located.

Road No. 12 leading to the cities of Sukhothai and Phitsanulok is
a paved asphalt road and is 10 m wide. AL present, bridge expansion work

is in progress to meet with increasing traffic capacity.

Road No. 1113 is linked to Road No. 12 ahd hence to Sukhothai.
which is 9 m wide and covered only with laterite, but asphalt paving is

currently in pregress.
3.6.5 Social Infrastructure
(1) Rural health

One health center providing regional medical care, promotion of
hygiene and health care counseling is located in Nong Khon Kaen, and two
similar centers in Thung Sai Yart. The health centers are equipped with

medical equipment, facilities, and staff based oh national standards on

their respective service areas and target populations. For serious
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ailments, local residents are sent to urban hospitals with more extensive

medical facilities.

Installation of any communication facilities for emergency is

desired.
(2) Public sanitation

Improvement activities for sanitation are conducted by health
centers. Foul water, however, is drained into canal on fields. There are
60 and 518 households in Nong Khon kaen and Thung Sai Yart, respectively,
which have no lavatory or simplified toilet with storage tank. Waste of

excrements will result in & change and worse of the living environment.

{3) Education

Schools inside the area are only elementary schools, and higher
institutions such as junior high and high schools are located in urban
areas. There is one elementary school in Nong Khon Kaen and five in
Thong Sai Yart. There are a total of 52 classss, and the school zones
meet national requirements such as commuting time of within 45 minutes

for moat students.
{4) Rural community

Villagers' meetings are held in the temples, but demand for
facilities exclusively for meetings will be on the rise as community

activities vitalize. Also, facility for public information activities is

lacking.
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CHAPTER 4  THE PRDJECT
4.1 Development Concept
4.1.1 Developmeni Objéctive

The main cbjective of the study is not only to conduct a
feasibility study on integrated rural development in the Nong Khon Kaen
and Thung Sai Yart areas, but also to be a model for development method
to other land reform areas, esapecially to those in the lower north

Thailand which have generally similar condition with the study areas.

The specific feature of the land reform area is that systematic
“agricultural and rural infrastructures have not been suffiéiently provided,
because farmers have settled in the public land or forest without legal
support, and commenced farming by reclaiming the land by themselves.
Therefore, the agricultural productivity is rather low and the living
‘environment is inferior. When developing land reform areas, the
development plan should be established within the demarcation of area
taking into consideration external effect of the project plan to outside
the area. In the land reform activity, ALRO is responsible for (a)to
allocate land to farmers, (b)development and provision of agricultural and

living infrastructure, and (c)ecreation and increase of farmers' income.

Under such circumstances, the basic objective of developing the

study areas is established as follows:

{a)to increase farmers' income and to reduce their regional
differential

{(b}to fulfill basic minimum needs
4.1.2 Application of Development Level to the Study

In order to attain the said development objectives in the atudy
areas, the study works has been carried out on the basis of work flow as
shown in Figure #4-1. Since definition of the ALRO's development level
mentioned in Clause 1.2 of Chapter 1 is not so clear, the following
concept to apply the level to land reform areas has been adopted under
this study.
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Review of Present Condition

Project Objectives

Application of Development Level
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Preject Formulation

Implementation Program

Project Cost and Benefit

Project Evaluation

End

Figure 4-1 STUDY METHOD OF F/S FOR SUKHOTHAI I.A.R.I.D. PROJECT
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Level ALRO's Basic Conocept Application under Study

1 Provision of basic agricult-| Area which has limited water
ural infrastructure so as to| resources for agricultural
meet with farmers' subsiste- | production and is not bless-
‘nece level d with market condition

2 Provision of water supply a-| Area which has possibility
nd marketing facilities whi-| to develop water resources
¢ch aims to increase farmers' | and is blessed with marketi-
income and to improve living| ng condition

conditions

3 In addition to the Level-2, | From both natural and social
more improvement for condit- | conditions, area which has
ion of agricultural product- | high development potential
ion and living with land co-
nsolidation

And Table U-1 shows general relation between the development level

and development items of infrastructure.
4.1.3 Development Constraints

Development constraints against the appointed development level

are summarized by four major planning aspects as followa:

Physical Planning

{1)Since several north-south roads in Nong Khon Kaen and east-west ones
in Thung Sai Yart are provided with lower density, and roads across
the existing roads have not been developed, (a}it requires longer
time for farmera' going to and back from farm plot, (b)it does more
labor power and time for transpoerting farm products from farm plot to
marketing point, and (c)access of medium-size farm tractor is rather
difficult.

(2)In Thung S3ai Yart, it requires more water for paddy cultivation due to

not enough leveling in one farm plot.
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Agricultural Development

(1)In the areas to be flobded or inundéted in the later part of wet
season, farmers are forced to grow photosensitive paddy (L.V.) with
longer maturity period,'andItransplanting time lies on the beginning
of wet season with unstable rainfall pattern, and hence the paddy

yvield depend upon amount of rainfall at the period.

(2)Usually, height of seedlings in nursery bed becomes too high beyond
proper length for transplanting because of unreadiness in the paddy
field, and then top of them are cut, resulted in lower yield. On the
other hand, Ne water management is practiced, coping with proper
timing of watering/drainage for blant growing stage, due to keeping

rainfall in the field as'long as possible.

(3)The required longer time for harvesting works unable to utilize
residual moisture in the field, and soil becomes too hard to be plowed

by hand tractors.

(M)Ih Nong Khon Kaen, groundwater table has been lower every year due to
overpumping by the existing shallow wells. In this connection, the
bigger suction level causes the more requirement of fuel and finally

it would be fare that the existing shallow well could not function.

Social Infrastructure

(1)hccording to water quality test of the test wells, groundwater in both
areas has some problems for drinking purpose, and hence it is
necessary to provide a water treatment facility in village water

supply plan which is based on the groundwater.
{(2)In some part of Nong Khon Kaen and the greater part of Thung Sai Yart,

rural electrification as one of basic minimum needs are hardly

provided.
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Supporting Services

{1)Farmers should rely on local merchant, resulted in less bargaining
power for selling their products, due to lack of post-harvest
faeility and unavailability of free access to market in terms of

control under financial support by local merchant.

{2)Usually, farmers rely on private sources of crediting in spite of
higher interest rate than institutional one which sometimes lose

timing for crediting.

(3)Since farming is, basically, practiced indépendently and/or
individually, farmers have less bargainihg power teo buy farm input,
‘and agricultural extension activities are extensively carried out teo
individual farmers due to lack of the extension staff.

The results of farmers' enquete survey has been described in para.
3.2.2 of Chapter 3 of this report.

4.1.4 Development Strategy and Mode)
{1) Development strategy

In order to attain the above development objectives, the following
strategies are fully considered and then basic project plans have been
formulated, with consideration of the development constraints az mentioned

above,

(a)To stabilize paddy production in wet season and improvement of its

profitability;

- Provision of supplemental irrigation water, especially in the
beginning of wet season

- Mitigation of flood/inundation in the later part of wet season

- Reduction of crop production cost and strengthening of
marketability

- 80 -



(b}To increasge efficiency in land and water utilization;

- Positive utilization of residual moisture and surplus surface
water at the later part of wet season

~ Introduction of shorter maturity variety of crops

(¢)To secure farmers' income in dry season;

~ Acquisition of cultivable area and irrigation water during dry
season

- Introduction and promotion of upland and horticultural crops
cultivation

{d)To provide rural infrastructures;

- Supply of stable and good quality of water for drinking
- Provision of road network
- Rural electrification

-~ Establishment of rural community

(e)To establish and promote farmers' organization;

- Strengthening of agricultural extension services (eapecially for
upland crop cultivation)

~ Repletion of agricultural crediting asystem

- Qrganizing and promotion of water user group/association,
agricultural cooperatives and so on

{2) Development model

Under the said development strategies, the following development
components are taken into consideration for the promotion of an

integrated agricultural and rural development in the study areas;

(a)Agricultural infrastructure development plan
- water rescources development,
- irrigation and drainage facilities,

- farm roads, and - on-farm facilities
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(b)Agrioultural development plan
- proposed cropping pattern,

- farming plan

(¢)Rural infrastructure development plan
- yillage water supply, '
~ rural electrification,

- gocial infrastructure

{d)Supporting services
- post-harvest and marketing facilities,

- training package program

Since the component of rural infrastructure should be dealt as one
of basic minimum needs, no alternative development plan has béen made .
Other three componenta relate one another ciosely. and the following
three development models have been alternatiQely'examined (See Tables U4-2
and 3).

Model-1: Only basie deVelopment to be'required to meet with the_épplied
level is planned, in keeping the existing production and living
activities. Due to low level of development, the required cost

is not so mueh.

Model-2: Fundamentally the same concept of Model-1 is applied, but higher
development level for the component (a) is to be appiied and
hence that for {b) and (d) would be heightened.

Model-3: Intensified farming shall be introduced by incorporatihg more
number of farmers within the applied development level through

more investment cost than Model-2.

Taking ALRQ's basic policy and intention of beneficial farmers
into consideration, it is judged appropriate to formulate the'proposed
project on the basis of the Model-2, after comprehenzively examining the

respective model from technical, social and economical viewpoints.
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