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PREFACE

In response to a request from the Government of the Kingdom of
Thailand, the Government of Japan decided fo conduct a master plan study
on the Integrated Rural Development of Salt-Affected Land in Northeast
Thailand and entrusted the study to the Japan International Cooperation
Agency (JICA).

JICA sent to Thailand a study team headed by Mr.Fumimichi Obu,
Sanyu Consultants Inc., four times between March 1990 and August 1991,

The team held discussions with the officials concerned of the
Government of Thailand and conducted field surveys at the study area.
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 promotion of the project
and to the enhancement 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 team.

QOctober, 1991

Eeneenie ymﬁdmﬂ

Kensuke Yanagiya

President

Japan International Cooperation Agency
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SUMMARY

A,

oA

MASTER PLAN STUDY

Introdnotion
_ The Northeast reglon of Thalland has been considered as the least -
fdeveloped compared. with' the other regions of  the oountry Ma jor

'_oonstralnts are irregular ra1nfa11 lack of irrigation and poor quality -

of" 50115

In response ‘to the request of the Government of the Klngdom of .

-Thalland the Government of Japan decided to implement the Master Plan

Study on “the Integrated Rural Development of Salt-Affected Land in
Northeast Thalland The study area covers an area of 341.5 sq.km at

‘Amphoe Phra Yun in Changwat Khon Kaen of the Northeast Thailand.

A~2"'Background L

‘Thg;agficulture_Share_in GDP ranked second place in 1984, and third

~in 1985. = The uneven economic development of Thailand causes a
- demographic .migratiOn. especially from- the North and the Northeast
" toward the capital. region. In order .to solve this problem, a rural

déVelObméntTprogramme was created in the last two national plans aiming
at‘imprbving'the-Quality of life, socially and economically, of the
deprived rural people, and promoting self-reliance.

More than 2.7 ‘million ha in the Northeast were affected by the

‘problem of soil saliniby, and more. than 4.6 million ha of land

‘throughout the whole country still suffer from lack of fertile soil,

As a result of forest destruction and  expansion of agriculture

‘fields, exposure of soil surface which triggered rapid runoff and

(O}

subSequent'soil erosion had made the salt-affected soil problems more
tangible to human society.

A-3 The Study ﬂréa

.Naturai Condition

The . study - area is located at 30 km south-west of the city of Khon

‘Kaen. The area covers the whole Amphoe Phra Yun and partly other three

Amphoes in which more than 45,000 inhabitants are living.

Topography -in the area is composed of wmountainous terrain,
undulating rolling hill, terrace and alluvial floodplain. Geology in

®



the area is formed of 'ﬁhe_ Koraﬁ. Groubr'-bheffPieiaﬁooeneutaﬁdl;the
Holocene... ' ‘ : SRR . S : -

The ellmate of the area is categorlzed as monsoon typo._”'hverage

annual ralnfall is. about 900 mm- at Amphoe Phra Yun : The méari R

temperature is 27°C

There are - three rlvers, Hual Yal,.Hual Yang and Hual Phra Nao wlth,

Lhe drainage: area of 260 sq km._ Total annual rlver runoff amounts t0'7,3.

50 MCM

_ The SOils'in’Ehe study'area have: ihferior ehemiealrﬁroperbiés:as
'_a01dlc, low natural fertlllty, low. nutrlent holdlng capa01ty and parL1y7
salt- acoumulated and also inferior’ phy31cal propertles “These s0ils
are unfavorable to crop cultlvatlon, therefore, proper amelloratlon and_'

conservatlon measures are requlred for furtherlng development o

(2) SociO—Economic Condition

Most of population are - llVlng upon small scale farmlng iu"paddy'_."

cultlvatlon with partly upland crops ! The unexpectable ralnfall:'j'd

pattern has caused a considerably low: product1v1ty Ain rice productlon T

In the area there is no proper installation for product dlstrlbutlongf"
" such as ‘a market. Some small- scaled rural 1ndustr1es are practlced":
such as - the produckion of plastlc sun-shades, These - industries

contribute a proper measure for generatlng rural incofies -in these rural
areas. ' '

The questlonary survey - was ' carrled out to clear up- the present .
31tuat10n of .farm nmnagement and cropping . plan in the’ future The'r
average land area of total aampled farmérs was 4 ha. The‘averagerpaddy_

‘yield was 288 kg/rai based on the harvested area or 185 kg/rai based on -

the holding area. 30 percent of rice growing'farmers are willing'to-
increase rice producblon and the same tendency was appeared to cassava,
and kenaf', Serloulture and livestook- farmers have high tendency for
1ncreas1ng produotlon : :

(3) Present_ﬁgriculture

The cultivated land area is 23 770 ha, . The  number of* the farm .
household is 8,120 and the average oultlvated land area -per household
is 2.9 ha. The paddy field area is 15,680 ha or 66% of the oultlvated
land and 1.9 ha per house. The oropplng area of fleld erops is Iy M60
ha and cassava is a main crop. :

The average paddy yield is estlmated ab 280 kg/ral.-'Most_of rice '
produced in the area 1is used for self" oonsumptlon. CasSaVad_is a

(2)



: typlcal oash .eropy but 1t's prloe fluobuates. Kenaf' production is
decrea31ng year by year because of low price and the difficulty of
getting water for- proce551ng Recently it is used for the material of
3_pulp productlon. In  some - Tambon farmers cultivate vegetables and
- pasture for- seeds.. - In Amphoe ‘Phra Yun there are 2,470 sericultural

' household cultlvatlng 320 na of mulberry fields. ~The average cocoon

"iproouctlon per. household is only 22 kg

) Sixty Ehreé.'peﬁceht jof_ total “farmers uses tractors and 59% of

'.faﬁmers_qsesfbﬁffaioes. The. utilization of farming machines will be
iricreased 'in’future. The amount of input materials for agriculture is
. low, ‘For paddy fields farmers put a nitrogen fertilizer of 2.4 kg/rai.

Sé#énty fiVe'tbg5%'df farmers cultivate their own land and 2~12%
_cultivate both of own and leased land 3~13% of farmers depend on the
'sleased land only : :

.Amphoé Phra Yun' .has two cooperatives servicing credit, marketing,
collection of paddy rice. Agricultural research institutes for field
CI'OP,, 'fishery; animal. husbandry, forestry, sericulture are standing
'around Khon ' Kaen 01ty '

The"numbers'of livestbék are 11,170 bufféloes (1.5 head/household)
and 6,670 cattles (0.8 head/household) Buffaloes are mainly used for

o agrlcultural works

};In'the Northeast,'the self 3upply of fish is only 7% with a share of
rasing fish for only 0.5%. Every village has a pond for fish raising.

' Eoresb:land;ocqupies”of-few portion of the study area at about 1,500
ha gquivalent_to-h% of ~the total area. The present reserved forest
' sﬁéws a sign of deteriorated bearing with sparse stand density. This
may cause the problem of ‘'soil salinity in the middle and east of the
study -area due ‘to rapid increase of surface runoff coupled with
groundwatefy_ The. demand for fuelwood in this area exceeds over the
supply almost 1.5 times.

_ _'Regarding farm economy, the major cause of low farm incomes in the
_Ndrthéast as well as the study area is in the méinly. rainfed rice
cultivation whiéh_most local inhabitants practice for produecing this

 stable‘¢rop for self consumption and captial in case of surplus.

(3



0

_ 1rr1gat10n area. . . The - other 12 progeots are belng oonstructed and\:d~*e

.‘Agfieulturai_and1Rufal,infbasﬁfdotdbe51"
There are 8ix- small soale 1rrigatlon projeoto oovevlng 200 ha of
de51gned Along the Chl river and swamps,_there ex1st four pump1ng5
stations Lo supply 1Pr1gat10n water to 560 ha of farm land ) N

Drainage ‘facilities - are not pPOV1ded due to no- floodlngs- andf'
1nundatlon problems in the area. : o A . :

Rural roads are’ geherally naﬁﬁow'”in'”tﬁe"v Iiﬁ@e' arga.  As -‘these
roads are unpaved or- partly sedlment paved w1th small embankmentk
height. - At the present bime, bus-routes from Khon Kaen p3831ng throughﬂ'
Amphoe Phra Yun are prov1ded for out51de and 1n51de 11nkage. :

The eleotrlclty is supplled to all parts of the areah‘ Regardlng'

'water supply for domestlc use, people collect: water in oeramlo/ooncrete '

tanks for drlnklng and water nearby shallow wells for other purposes

‘Some smallrsoaled rural industries are praotloed suoh as thefe

‘production of plastic sunshades and mats. . The: produotlon of "Madmee"
is also made in- the area. - These small-scaled rural _industries
’oontrlbute a proper measure for generatlng rural . incomes _elthough

ex1st1ng for some SpClelC Bans only and haV1ng in- lack of a SUfflClentii
Supportlng system ' ' :

a-4 Development Plan-

(1) Development Concept

Objectives of development in this Master Plan are as follows:

- To ‘increase income and’ employment
- To conserve and improve natural resources’ and the env1ronment.
- To raise the quality .of life of the people '

The following development strategy is establlshed in order to attaln
the above obJectlves : '

- To provide the optimum land use plan.

- To manage available water resources. n .

- To undertake overall measures toj-salinity mitigation_ of salt—
affected soils. ' N '

- To stabilize and diversify agrlculture and to increase land utlllty

- To strength agrlcultural supportlng services. :

@



. T 'pmeote 'feforéstatidn, to 1mprove rural infrastructures, to
support . economic act1v1t1es and to make a more communicative
5001ety : : .

e To demonstrate the technical, economic. and social feaSJblllty of

.selected agrlcultural systems in the salt-affected lands

Within the frame work of . the master plan study, bhe follOW1ng
development programmes "and progects are taken into con31derat10n.

 Six Nabional Economic and Social Development plan
Green E-Sarn Five Year Plan -

_Khon Kaen Water Supply System, PUA

' Mahasarakam Diversion Weir, NEA

(2) ‘Land Use Plan

In the low land, the paddy fields will be used more intensively to
sure the selfusupply of glutlnous rice. . Sevérely salt-affected land
will be used for cattle grazing on salt-tolerant pasture, sport and
recreat;on area, processing -and marketing center. Moderately or
siightly salt-affected _areas will be used for paddy fields after

* leaching or improvement of cultivation practices,

- In the hills éurrounding salt-affected and potentially salt-affected

" area, reforestation will be considered to lower the groundwater table
as preventive measures against expansion of salt-affected area.

Proposed Land Use

~ Present Plan

Paddy 18,720 ha 13,030 ha

(Irrigated) ( 560 ) { 3,540 )

Pasture | - 330
Agroforestry - - 12,120 15,830
Reserved Forest 1,490 2,950
Village, Swamp ete. - 1,820 1,950
Total =~ 34,150 34,150

)



(3}

Vater _Utilizatien Plan

' Annual total PUnOLE of three rlvers in. the study area 1866 MCM in a ""“

normal year EXlStlng -ponds and. reserv01rs have a capaclty of 95 MCM.
in dry season 35 MCM in wet season 1n total ' R -

The recommendable well. 31Le for potable sources 1s probably locatedf'v“

at its: center or. slightly eastward of the hlll ‘ Estlmated well- depth

and max imum yleld are more than 30 m and 50 ous, m/day, respectlvely

The siltstone . aQuifer underlying terrace tebrain"extending abouEZB

km east of ‘Ban. Phra Yun is. acceptable for: the medlum salt’ toleranee_ f"

vegetables and field crops. Groundwater exp101tatlon for the Plluv1al"

-Formation requlres a careful assessment of quality.

(i)

“The quallty of  groundwater fronl the Terraee'“Deposit is_sgenerally -
acceptable for industrial use. ' S o ' :

S0il Conservation

There are short-term and long term couﬁterﬁeasufes for “salt-affected
soils, Severelj salt-affected ‘area is not used for cultlvatlon, but

for agrleultural pr009531ng/market1ng center ‘grassing 1and_ _SllghtlyfT'-

moderately ~ salt- affected area 1is used for paddy fields after
1mprovement of drainage CondlthHS. " Potentially salt-effeeteq'area‘is'
used for paddy field as it . is. As  thej long~term5'couhtermeesure,.
reforestation under agroforestry system will 'bé conducted in.
surrounding upland. ' '

In middle to high terraee,”skeietal soils should_be'used for forest
or pasture land to cover the ground surface with'vegetation.

(%) Agricultural Development Plan

Objectives of agricultural develepmeht are as fellows:
- Stabilization and increasing of the tice yield

- Establishment of the sustainable field crop production o
- Promotion of the crop diversification '

©



: *Probo$ed fabming;syStems are as.follows ;

(Land use)  (Irrigation) - - (Farming System)
 _Paddy field .. Irrigation 1. Stabilization of rice |
S . : Lo production and introduction
of ‘double ecropping

Rainfed - 2. Integrated farming system
Sl S using small farm pond
‘Upiand'field " Rainfed 3. Sustainable upland crop
- , ' production

I, Development of sericulture

'.3GraZing land Rainfed. - 5. Forage production in the
' S - ' common and vest land

. Futﬁre crop production is expected as follows ;

Paﬁdyi _ o 450 kg/rai

Cassava I 3,000 kg/rai
Mulberry (cocoon yield) 50 kg/rai

Livestock Feedstaff .  0.38 catble/rai

_“Muiberry:is tolerant to the severe conditions, getting high income
per land area. Sericulture and reeling give women opportunities for
work, - To promote the bivoltine sericulture, 4 rai of mulberry per
farmer - are necessary. The mulberry field area become 1,690 ha in the
future. '

‘The potential of raising.livestock will be 15,000 heads in the dry
season, '283000 heads in the wet season which are equivalent to 1.2
times of the present heads. The average number of heads will be 2.7
per. farm household through a year, '

The post‘-harvest'treatment of cocoon, vegetables, fruit and, animal
pfdducts Will be'dealb with. . A central market will be provided as
first pribrity for the distribution of products. Five Tambon markets
will be provided as second priority. '

' New,cooperativesfregarding related aspects i.e. sericulture, dress-
making, -food-processing, livestock raising should be formed With
" technical and financial supports from.the technical training facilities
to be installed.

("
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schene, first is the enrlchment plantlng scheme for forest reserve’f"

ReforeStation;Pian__'
The forestatlon plan for thls area can be subd1v1ded 1nto two majori'f

land, another is the agroforestry scheme for ‘non- foreet reserve land orf_
.MNmrommdlmMS,- : : -

The target darea for the enrlchment plantlng scheme 1s in Pa Khok—f"

Laung 31tuat1ng in the west dlreotlon -of - 'the - study ccverlng about 3203f"

‘ha. - The ‘scheme  is recommended plantlng wlth dlpterocarps ‘and ~ other

(7)

valuable species. . To establlsh reforestatlon programme in. the forest:
reserve land, forest land encroachment and forest flre are constralnts
to be aware, solved and prevented ' : ' S

In accordance wlth compatlbllnty to the area to be 1mplemented the'
agroforestry scheme' can he ‘grouped ‘into © hedgerow 1ntercropp1ng,
shading/fodder tree planting, end-multistqry,plahtlng R

Hedgerow intercropping scheme is a form: of ihtercropping eeverel_
rows of crops in between roWs of fask- growlng ‘trees, frult trees shrub
The target area for this scheme is farm lend on the upper area.

Shadicg/fodder tree plantihg scheme may be appllcable for the
combination of. tree- forage'_ The target area for this plantlng scheme
is- common 1and or puhllc land,

‘Multistory planting scheme -is -the mixture of several patterns . of
agroforestry., Main idea of the scheme in partlcular Lo this drea is. to:
create the performance of marglnal farmland to be most like that of
natural forest. :

The total area to be 1mp1emented as -a reforestatlon programme 1sﬁ
16,150 ha equlvalent to 47% of the total’ area. In order to accept ‘the
programme to farmers, guidance -and . support have to be -provided.
Demonstration and pilot prOJects also are required.. NUPSEry'operetionh-
is necessarlly established to produce seedllng or dlstrlbutlng to
interested farmers, ' '

Rural Infrastructure Plan

The irrigation area by pumping in Chi river and natural swamps is
1,230 ha. The river water from three river 'basins in ‘the area are’
avallable for irrigation by prov131ons of weir, storage pond canal and'
pump. The total .irrigakbion-area is planned at 2,480 ha. -

The Water User's Group have to be assoclated by farmers when’ thls
new 1rr1gatlon system is 1mplemented

(8)



The proposed dralnage area covers two sub- -areas w1th a total area of
.__5 000 haf: The first area of. 1,500 ha is classified as moderately salt-
- affected land and. the second area of 3,500 ha is as slightly salb-
affected ‘land, Since leaching water is not available, rainwater will
bef,uéed for natural leaching, - Open drains, interceptor drain and

" evaporation pond are installed.

Three routés are planned as the improvement of rural roads with 30
km length. Improvements are planned for these three roads with a
laterite pavement w1th 6—meter width, - Along the routes, three bridges
are to be - repalred

Rural water supply is planned at two - V1llages, Pa san 1 and 2.
Water supply fa0111t1es for drinking and washing are to be prOV1ded to
the center of” Amphoe Phra Yun and the ‘central market.

_ Regarding rural industry,-_handicraft factory and food processing
factory are proposed. Techmical Uraining facilities and recreation
‘facilities are proposed as one of social service plan.

(8) = Project Cost

-3,Thé_pb0ject‘ébst is to be composed of costs for construction, - land
aqusition, administration, consulting services, and physical and price
_contingencies.,  The construction cost consists of irrigation and
drainagé facilitiés, rural road, rural water supply facilities,
reforestation, social service facilities.

.The tbtal project cost amounts to 1,255 million Baht, of which 570
million Baht are local currency oomponent and 685 million Baht are
foreign currency component.

(9) '_En#ironmental-ﬂspect

' :Salt-affeéted s0ils are lmproved through natural leaching and
" cultivation practices, Applied measures do not affect Che environment

of the area and regenerate vegetation, Intrusion of saline'groundwater

from upstream into ‘the drainage area should be prevented by 1nterceptor

draing to relief the farmland from expansion of salt affection. The

evaporation ponds are connected to interceptor drain. This means

rivers, streams and. ponds located in the downstream of the study area
‘are not affected by drained water.

" The natural forest should be kept in the study area in order to
protect surface runoff and soil erosion which cause damages &to the

[©8



land. The agroforestry scheme is requislte to proceed the sustainablel
development with soundness sueh as 5011 and water conservation.‘; a :

Small séale 'develoﬁment' for' ibrigation hae"a merit' to'”make'“iooelu._f
people particlpate in development but not to bear large land aqu31t10n_5:
and submePSion under- water. Rural water supply and . sther. s001alﬁ:_f

services contribute to rural quallby of. " life and _oommunication '
Promotion -of rural 1ndustry is subJeoted to employ idle labor forces
and generate 1ncomes 1n the area.. This makes a- healthy rural soeiety'-
for future generation. ' : ' '

A;5 Project Implementetion Programme
(1) Orgenizetion”and Management
In the context of implementing-.ﬁhe project miniséeriéi iebéi
committee, sub-committee for project level and’ DLD worklng conmittee.
. The five governmental agencies under:oommittees-should_be resp0n51ble,'
Department of Land Development (DLD) MOAC
Office of Accelerated Rural Development (ARD) MOI
Royal Forestry Department (RFD) MOAC
- Amphoe Office, .MOI
Department of Agricultural ExtenSion (DOAE) MOAC
The impleméntation of construction wOrks_rEQuireS'six'years-period.;

{(2) Operation and_Maintenanoe

Operation and maintenance for each facilities 'will be  done by
following agencies. ' ' '

Irrigation and drainage . - . . . Wakter user's group
Rural road . . . . . . . . « + .  ARD - o
Rural water supply (village) . . . Hater user‘s'group
~ (compound, market) . Amphoe Office =~
Reforestation .« . . .« ... . . RFD, producer group
Soclal service . . . . . . . . . . Amphoe Offioe'

~ To operate and maintain such facilities, 15 million Baht will be’
born every year. ' ' '

(10)



A-6 - Project Evaluation
- (1)"1In5fqducti6n f
The,3e¢§nbmicr;eva1uaﬁibh_'ﬁas”'beén made by ealculating an economic
“internal rateibffreburn (EIRR)_with sensitivity analysis, in which a
project cost and ‘tangible benefit are to be calculated by applying an
economic price. ‘Project cbst_and benelfits were estimated for 50 years
as the project life by constant price as of 1990,
(2).. Einancial'ahd.Ecomomic Cost
;'Ihe_tqtaljprpjeet cost for the Study area is estimated at 1,037.5
million Baht in financial value, whieh is equivalent to "901.7 million
“Baht in economic value. = ' '
' (3)  Project Benefits

The "quanitifiable benefit of the project is as follows:

' Agficultufe C 78.1 (million Baht)
Fishery = : 4.7
- Domestic Water supply 0.8
‘Rural road - . - 3.7
= . Total = 87.3

In addition t0: the - above benefits, the following benefits are
expected to be realized with the Project.

- The Project will improve the rural people'’s living standard.

- The Projecﬁ' will contribute to not only promotion of rural
' welfare but also alleviation of the disparity in living standards
_ between the regions.

(4) Economic Evaluation of the Project

EIRR of the project is estimated at 8.1 percent. The comparison of
benefit and cost was made without taking into account the cost needed
for salt wash -out.

: . The farmfbudget'analysis was made for the average size at 3.0 ha of
' the. owner farmers. - The farm - income with-Project becomes 10,790
' Baht/yéar per housechold in case of irrigated paddy farm, comparing with

- 2,710 Baht/year per household in case of future without-Project.

an



B.

B-1

FEASIBILITY STUDY ON PILOT AREA =
_Sélectibﬁ oflPilot'Area'

‘The Pllot Area’ has been selected ba51ng on development pPlOPltyi

given by regional - agencies  and inhabitants, development components: o
covering those in the study area and the scale of the area to be o

 selected.

The selected Pllot Area is located at Lhe central part of Amphoei

_Phra Yun. It has an area-of U5. 6 sq km

B-2 _Pilot-Area

(1)

Sociel'Conditions

The Pllot Area- consists of 15 V1llages in two Tambon, Phra Yun and-.

_ Kham Pom. Most of the people are living upon agrlculture mostly paddy:

(2)

cultivation. - Vlllages are suffering from 1nsqu1olent ‘water and salt-
affected lands. Every year, during the dry season,’ -many farmers have'
to go to other regions for works such as migrant laborers in
sugafcane[rubber plantations. : - '

Natural Condltions

The area consists of uﬁdulating 'fclling mhill terrace and recent:
flood plain which is generally ranging in altltude from 160 to 220 m.
The Huai Yai, only a river in the area, flows to the southeast

The area is under by thieck and well consolldated szltstone, gravel'
beds, terrace deposits and recent river beds. Most . of 50113 in the
area are composed of sandy and loamy - strata At the depre331on,
saline-sodic soils occupy 200 ha or, 4, 4% of the Pllot Area

Ralnfed paddy fields expand most of low terrace Severely salt-
affected lands _are abandoned crop cult1vat10n -and - left as barren.
Middle and high terraces are mainly. occupled by cassava fields or
secondary foresis. '

There exist 2,000 farm household. One household has 2. 9 ha of farm_
land, of which 2.2 ha is paddy field and 0.4 ‘ha’ is upland land.
Depending upon rainfall, the paddy yleld ranges 50~ HOO kg/ral._ Farmers
grow one rai of mulberry field and sell: the raw 31lk _The average
raising number of buffalo is 1. 2 heads per household . Thebe.is no
pasture land and the supply of feedstuff is" unstable. _Flshes are being
raisen at private small farm ponds and oommunai village ponds.

(12)



Four weirs and 1M'st0bage ponds ‘are constructed in the area. These
ponds are located at lower lands than that of paddy fields. Water
_management is practlced by the v1llage commlttee.

‘.ﬂ-jnetw0rk 'of' seven main' rural roads conheots to its 15 relatéd '
. Zvillages'; These rural roads: are unpaved or partly paved with a width
. of four to seven meters. = Villagers in the Pilot Area colleot_raln
water in concrebte Jjars and tanks_fbr_using through the year.
The electricity is supplied from the Nam Phong power station to all
villagés in the area. - :

The prbduction of 'haddy ‘is  for self-consumption.  Recently, some
farmers ‘have ‘produced - tomato, wabermelon, chilli and eggplant under
contracts of some seed firms, . but these ‘areas are very limited by

. available sources_of agricultural water,

B-3  Development Plan
(1) .Land'USE'Plan_r

Severely salt-affected land will be used as pasture with salt-
‘torelant grasses ocoupying 210 ha or 5% of total area (4,560 ha). Most
land in low terrace will be used for paddy fields oeccupying 2,?50 ha or .
" }47% of the total area. In upland surrounding the lowland, agroforestry
will be widely introduced with 1,840 ha or 40% of the total area.

(2) Agricultural Development Plan

" The térget rice production is set at 3,000 ton, which is about two
times of the present production. About 30% of it will be produced in
the irrigated area. The present population of the Pilot Area is
estimated at 7;000 people and the rice production per person will be
430 kg. At'tﬁe 10% of the irrigated areas, tomato and water melon will
be intenéively grown after harvest of the rainy season rice.

The projected number of cattle or buffalo is 2,600 heads, This is
1,7 times of present number. Mulberry field'area is proposed at 360
ha, which is 4,3 times of areas in 1989.

(3) ’Countermeasures for Salt—ﬁffected Area

A dralnage on the termlnal of the gravel beds can play the most

'1mportant role to - prevent dlspers10n of the saline groundwater, To
- accelerate seepage, a drainage should be excavated until the surface of
siltstone. In the irrigation plan, leaching on salt-affected areas

have £o be.made.

('13)_
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'welrs, ponds, - canals,_ cheok gate struotures ‘are prov1ded at. eaoh_._' .
irrigation block, Water management for” 1rr1gat10n water, faollltles;if'f

Irrigation and'Drainage'Plan:;_'25'*"-

The proposed 1rr1gatlon areas are’ located in the upper and 1ower,-3"'

reaches of ‘Huai Yang rlver. “The, Lotal 1nrlgatlon area is- 380 ha. -

and water quallty are necessary to be done by farmers.: .

The dralnage plan covers an area of 820 ha 1nclud1ng moderately L

:salt ~affected land (300 ha) and. sllghtly salt affeoted land (520 ha) .
Drainage fa0111t1es such as 1ntercept0r dralns, evaponatlon ponds and_-
: fleld dralns are proposed. ‘ - ' . o

5

Rural InfrastruétnreiPlénn

Earth f1111ng for road embankment is: planned at topographlcally low
parts in order to prevent flooding durlng ‘the - ralny season._ Dralnage'-
culverts -also will be provided under -these portlons - The 'rural - water.
supply is planned’ for -four villages, Amphoe- offloe_ compound,.and the
proposed central ‘market. - As a social service plan, -sports and
recreation facilities, training facilities and markets are'pnoposed. .

(6) Implementation Programme

(7

The -construction works for'the Pilot Area are composed of’inniéation '
and drainage fncilities,_rural roads, rural’ water supply faell1tles,
social service faciliﬁies, Peforestatlon The implementation period
for these construction works including detailed design  works  is
scheduled for three years. ' . o

Project Cost

The -project cost for the pilot area amounts to 315 million Baht of

" which 120 million Baht are local currency component and 195 m11110n~

Baht are forein currency eomponent

(8) Project Evaluation

The economic evaluation of the Pilot Area has been made by
calculating an economic internal rate of return'(EfRR) with senSitivity
analysis. The farmers financial oondltlon with the pPOJect 13 almost:
as the study area.

14y "



- The economlc cost has been estlmated at 143 million Baht by applying
the’ eonver31on factor of construotlon. Tangible benefits in monetary
terms 1n the Pllot Area are those arising malnly from erop sector.

.The;SEiBR hof_ the Pilot"ﬂhea is:'calculated at 9.5 percent. The
_alternative EIRR of the pilot project of which cost of salt-wash-out
-are excluded is estimated at 13.3 percent.

C. CONCLUSION AND RECOMMENDATION
C~1  Conolusion

Development of water resourceés have to concentrate on developing
‘small-scale . water resources existing in the study area in which
-‘1nhab1tants will  be- e351ly able Lo, part1c1pate in the  development
:-1mplemented by DLD and to conserve natural environment without causing

troubles - on large- scale land aqulsltlon -and land submersion under
water

"The; overall “land use system proposed ‘in this study should be

intraduced with' combination of soil and water conservabion measures

"1nclud1ng reforestatlon "and agroforestry to proceed the sustainable
.development Wlth env1ronment soundness

Couﬁtermeasupeshto mitigate salihity problems in the salt-affected
land are requisite to be ‘executed basing on full understanding of
'mechan1sn1 on salt emergence from hydrogeological aspect and precise
'ana1y51s of problem soils.

'_Project implémehtation of the Pilot Area selected in the study lead
‘to  demonstrate the Gechnical, economic and social feasibility of
proposed agrieﬁlture systems in the salt-affected lands and to play a
role ‘as a model in solv1ng salt-affected prolbems in the Northeast

_Thalland

Promotion - of Serioulture and provisions. of the agricultural
prooéssing/mérketing oenter,'tbaining ecenter and recreabion facilities
create employment opportunltles as well as attract women and youth in
'development : '

Although the economic fea31b111ty of the Pilot Area is a 11ttle
lower than the other projects, - the project have strong impacts upon
‘socio-economie activities in 'thé area and induces to alleviate the

" poverty and raise up the living standard of inhabitants.

(15)
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_(2)

(3)

(4)

',RecommendatiOn

©Ib is reoommendable to promptly 1mplement the Pllot Area w1th duly
aLtentlon to the followlngs. R '

jwells, plezometens and staff gauges on rlvers and ponds have to be " -
' kept monltoplng by DLD. '

DLD . have to demonstrate the technical feasibility of s0il
' _conservatxon Works in this: projeot as a model to. solve salt—affected
problems, applylng the results of reoent researoh and equ1pments.”
'1lsted in the study - :

__obganiz'at'lon'of DLD' have to be strengthened f‘or' the“s'mo'o'th'
_ implementation of thls s0il and water. conservatlon proJect in salt--
affected areas in respect to software. and hardware with teohnloal

and eoonomlo a331stanoe of experts and equ1pments

To realize prompt commencement of the project implementation, the
proposed committees have to be provided soonest possible.

Project implementing agencies have . to give farmeps' employmént .
opbortunity-in the'implementation of the projeot, ' 5

To. attaln the full development of the study area, - and to mltlgate

salt-affected land by means of sufficient supply of leaohlna water in

both seasons, available water resources existing outside  the study area
is recommendable to be transmitted to the area:in future in. cooperation
with related agencies from a view p01nt of overall water 'resources
management in the region.

a6

The observatlon networks prov1ded by the JICA Study Team such as“ '



CHAPTER 1. INTRODUCTION

1-1

Background of the Study

The Northeast region of Thailand has been considered as the least
developed compared with the other regions of the country. Its
population is 19 million, which is aboukt one-third of the country's
population, while the products coming from this region is only one-
fifth of the GNP, It is said that the low income of the people in the
Northeast is primarily due to poor agricultural production. Major
constraints limiting crop yields are irregular rainfall, lack of
irrigation and poor guality of soils.

In 1987, the MNortheast euperienced a severe drought and serious
shortage of water for drinking. To conserve water, emphasis was placed
on reforestation of the region where forest area reduced and cover only
144 of the regional total area. Toward this end, the so-called "Green
Northeast" plan was coneeived with His Majesty's initiative and
immediate implementation efforts are being exerted by various
government agencies concerned.

The Sixth National Economic and Social Development Plan of 1987-1991
created a naktional resources and environment development programme
which envisions to improve the salt-affected land through conservation
of forests and water resources.

The Department of Land Development (DLD) of the Ministry of
Agriculture & Cooperatives {MOAC) has been assigned as a task force to
be responsible for land conservabion and optimum land use through
participation in a number of agricultural/rural development projects,
One of the major concerns of the DLD is to take into consideration the
urgent need for alleviating the difficult conditions of the people in
salt-affected land of the Northeast.

In response to the request of the Government of the Kingdom of
Thailand , the Government of Japan decided to implement the Master Plan
Study on the Integrated Rural Development of Salt-Affected Land in
Northeast Thailand and conducted a preliminary survey, through which
the Scope of Work was concluded between both governments in October

1989.
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Ohjectives of the Study

The objective of the Study is to conduct the Master Plan Study on
the Integrated Rural Development of Salb-Affected Area al Amphoe FPhra
Yun and its surroundings in the Northeast Thailand,

Agencies Involved in the Study

JICA organized the Advisory Committee and the Study Team

the following list,

Advisory Committee

Mr,

Mr.

Mr.,

Mr.

Akihiko KUBOTA

Shin HIROSE

Noriaki SHIOJIRI

Shoji SUZUKI

Study Team

Mr.
Mr.
Mr.
Mr.
Mr.
M.
Me.,
Dpr.
Mr,
Mr.
Mr.
Mr,

Fumimichi OBU
Takao KUME
Atsushi KIKUOKI
Kazuo NAKABAYASHI
Hisao ANDO

Akira IWAMOTO
Kiyoto HASEGAWA
Monton JAMROENPRUCKSA
Bogo ABE

Shusuke MINATO
Shinwa HORI
Mitsutomo ANAI

as shown in

Chairman
Ministry of Agriculbure, Forestry
Fisheries, JAPAN

and

Irrigation and Drainage
Ministry of Agriculture, Forestry and
Fisheries, JAPAN

Agronomy
Ministry of Agriculture, Forestry and
Fisheries, JAPAN

Soil
Ministry of Agriculture, Forestry
Fisheries, JAPAN

and

Team lLeader _
Deputy Team Leader/Drainage
Meteorology/Hydrology
Soil/Land Use
Hydrogeology/Groundwater
Irrigation/Hater Management
Agriculture

Forestry

Agro-Sccio Economy
Environment

Struecture Planning/Cost Estimate
Project Evaluaticn



DLD established bthe Counterpart Committee to facilitate the smooth
conduct of the Study as shown in the following list.

Counterpart Committee

Mr. Boonyaruk Suebsiri Depuby Director-General(Chairman)

Mr. Chaleo Changprai Expert in Soil Survey and Classification

{(Vice Chairman)

Mr. Rungroj Puengpan Director, Land Development Regional Office 5
Mr. Manu Omakupt Director, Land Use Planning Division
Mrr. Lek Moncharoen Chief, Spil Classification Research Section,

Soil Survey and Classification Division

Mr. Pichai Wichaidit Chief', Scil Survey and Classification Sub-

section, Soil Survey Classification Division

Mr. Narong Atsilarat Chief, Engineering and Technology Section,

Engineering Division

Mrs. Pannee Rungsangchan Chief, Statistics Section, Planning
Division
Mr. Sudjit Suanmalee Chief', Land Development Station Khon Kaen,

Land Development Regional Office 5

Miss Bhatra Chindanon ‘Chief, Foreign Relations Section, Planning
Division
Dr. Somsri Arunin Chief, Soil Salinity Section, Soil and Water

Conservation Division
Mr. Prajiad Buasri Eeonomist, Land Use Planming Division

Mrs., Arunee Yuvaniyama Agronomist, Soil Salinity Section






CHAPTER 2. BACKGROUND

2-1

National Economy

Since the First Economic and Social Development Plan (1961-65)}, Thai
economy has been groﬁn subsbantially, emphasizing two sectors of
manufacturing and business sectors instead of agricultural sector as
major economi¢ activity. After the implementation of this Plan during
the Fifth National Plan (1982-86), the agriculture share in GDP ranked
second place in 1984, and third in 1985. This performance has given

-+ the national economy an average annual growth rate of 7% in real terms
- during the last two decades.

Meanwhile, this implementation has resulted in the uneven economic
development of Thailand in which the Capital region has a leading
growth rate of 12.3%, while in the Central Plains, 10.9%; 6% in the
North, 5.3% in the East, 3.2% in the South and 1.6% in the Northeast.
In 1984, the ‘GNP was US$40.6 billion, Compared with the GDP per
capita, US$810 for the whole country, in the Northeast it was
approximately US$250 only. Basically, this situation affects the
socio~economic conditions of the rural population which is
approximately 70% of the total population, causing a demographic
migration especially from the North and the WNortheast toward the

- Capital region.

In order %o solve this problem, a rural development programme was
created in the last two national plans (Fifth apd Sixth Plans), aiming
at an early recovery from the present socio-economic situakion,

Although the agriculture share to GNP is declining, agricultural
products still occupy approximately 50% of the total export volume,
The principal items are rice, tapiocca (a starch extracted from
cassava), natural rubber, corn, fruits, marine products, etec.
Agriculture, therefore, has maintained a steady contribution to the
national economy.

The Sixth National Plan observed that little progress was made in
land development particularly in solving the problems of soil salinity,
erosion and deterioration of enviromment. More than 2.7 million ha in
the Northeast were affected by the problem of soil salinity, and more
than 4.6 million ha of land throughout the whole country still suffer
from lack of fertile soil, All of these problems must be alleviated.

From this background whiech inquires a harmony in socio-econemic
development for the whole country, especially from this present



situation where the national economy has obtained :its basic growth for
further development, depressed areas such as the Hortheast should be
considered as subject to an effective contribution Lo the balance in
national development. '

2-2  Government's Rural Development Policiés

Rural'development is accorded high priority under the Sizxth National
Economic and Social Development Plan in order to improve the quality of
life, socially and economically, of the deprived rural people, to
promote self-reliance and to increase its adaptability to economie and
envirommental conditions of the counbry. Tn order %o abttain these
objectives, rural development has been carried out in line with the
following major guidelines: :

1) To-develop the basic factors in rural production and marketing.

2) To increase the efficiency and capabilities of the public sector in
solving rural problems.

3} To improve the system for administering rural development in order
to integrate and systematise the efforts of each agency.

4} To increase the participation of the private sector and people's
organization in rural development. ' o

Followings are target arcas for rural development in this region
taking inte account the problems and needs of tThese areas:

1} Backward areas are areas in which most of the people are
economically deprived and the problems facing these areas are poor
communications, inadequate land tenture, low production/incomes,
poor health, shortage of water for domestic consumption. These
areas require immediate -development. Fifty percent of the total
(5,800) villages throughout Thailand are situated in the Northeast.

2) Middle-level areas, the second priority for development, are areas
in which most people are economically deprived and affected by 1 to
3 of the said problems. Such areas comprise 35,000 villages, of
which 18,000 are in the Northeast,

3) Progressive areas are those in which most of the people have high

production potential. Such areas enjoy reasonably favorable
economic conditions but suffering from some of the . problems
mentioned above, In the Northeast, 15% of the totai (1,800)

villages belong to these areas.



To increase opportunities for greater productivity, income and
employment, development of basic factors including the number of
population and quality of labor force, land and water resources,
appropriate science and technology and the improvement of nanagemant
efficiency by supporting the creation and strengthening of farmers'
insbitutions should be promoted.

Land and water resources are important factors in agricultural
production. The “govertiment has attempted to achieve the fullest
possible use of available land and waber resources, The development of
rural water resources must concentrabte on improving water utilization
and developing small-scale water resources in all potential areas.

Emphasis has been made on appropriate technology for agricultural
development as well as for promotion of small-scale and medium-scale
industries. In order to achieve this, foundations of rural Gechnology
will be strengthened, suitable modern technology will be applied and
traditional technology will be modernized, and its efficiency improved.

2-3 Existence of Salt-Affected Land

(1)

Geographical Conditions

The change of geographical conditions within the study area may be
one of the reasons for the existence of salt-affected land. No
changes in geological conditions had been observed in the past. Thus
the salt-affected soil may have existed for thousand years.

The rapid changes of geographical conditions within the study area,
such as the expansion of agricultural fields for upland crops and
construction of road networks, occurred during the past several

" decades, As a result, the exposure of so0il surface which triggered

(2)

rapid run-off and subsequent soil erosion had made the salt-affected
soil problem more tangible to human society.

Any further attempt to conduct intensive economic development
projects within the framework of the government economic development
plans ‘may worsen the salt-affected land problem unless careful
implementation of the projects are done. In general, any activity to
increase the ground cover with forest, grass, forage, mulching, paddy
fields, etc. for most parts of the year will reduce the problem.

Deforestation



While the forest cover in the study area has been 65-75% per unit of
area during the 1950s, important area with forest cover had disappeared
in the 19605. During this period nearly 5-10% per unit of area was
made . This figure represents the present condition of the forest
cover, :

Deforestation serves two social factors: provisions of fuel wood and
agricultural fields. The past changes of land use in the Northeast is
shown in Figure 2-1. The increase of agricultural holdings and the
decrease of forest cover are compatible with each other.

On the other hand, cutting forest provides short-term fuel supply
and some cash income from sale of timbers., This is impdrtaht until
their agricultural production begins to yield. However, for a long-
term supply of fuelwood, villagers would have bto maintain trees on the
acquired land for their supply.

NEA's survey result on the fuelwood is shown in Table 2-1. RFD also
made a similar study on consumption of fuelwood as shown in Table 2-2.

Average rural household (a family of six) consumes approximately 13
cu.m of wood energy yearly. It requires 0.07 ha of densely forested
dry evergreen woodlot yearly for fuel energy supply. AMlternatively,
villagers would need 0.64 ha of woodlot with 10¢ of forest cover for
fuel supply yearly. If long term supply of fuelwood is made from the
family's farmland, 19.2 bto 32 ha of 10% forest land is required,
provided that the natural regeneration of woods will be 30 to 50 years,
for obtaining fuelwood without changing the land use patterns. = If
there are various places to obtain fuelwood, as shown in Table 2-2, a
household would need 6.9 ha to 11.4 ha of the 10% forest land.

Despite the fact that most of the farmers have attempted to leave
trees on their farmland for fuelwood, majority of the holding within
the study area (Y bha), there has been a severe shortage of fuelwood
supply for most of the families within the study area. Since the mid-
1970s, as is shown in Figure 2-1, the shortage of wood energy has been
Wworsening due to the imbalance between the increase of farmland and the
available forest land, Consequently, the exposure of +bthe ground
surface by falling btrees triggered the existence of salt-affected land
problem,



TABLE 2-1

Fuelwood Consumption in the Northeast

Source

of Fuelwood

Percentage of Consumption

Collection

Household Areas

Purchased
Within Village
Outside Village
Retailers

Forest Area (more than Skm)
Forest Area (less than Skm)

Neighboring Areas

Sub~-Total

Sub-Total
Total

0.2
0.2
1.0
1.4
100.0

(Source: The Report on Energy Consumption in Rural Household, NEA 1980)

TABLE 2-2  Fuelwood Consumption in Thailand

Consumption {cum.m/annum)
Area " Household (%)
’ Fuelwood Charcoal
Urban 839.9 4.7 3.4
Rural 97.6 9.6 3.4

(Source: A Survey on Charcoal Production, Distribution and Consumption,
Planning Division, RFD 1983)
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CHAPTER 3. THE STUDY AREA

3-1 Natural Condition
3-1-1 Location

The study area is locabed at 30 km south-west of the eity of Khon
Kaen, the heart-part of the Northeast Thailand. The study area covers
-an area of 341.5 sq.km which is surrounded by the Huai Yai and the Huai
Phra Nao river basins. The national highway No.2062 passes through the
middle of the study area and Joins nabtional highway No.12 at a distance
of 1M km from Khon Kaen. The area is bordered by the Chi river in the
east, river basins of Huai Phra Nao in the south and Huai Yai in the
north and the foct area of mountain Phu Mring in the west,

~‘Regarding the administrative aspect, the area covers the whole
Amphoe Phra Yun -in its. middle and partly other Amphoe, Muang, Ban Fang
and Manja Khiri in which more than 45,000 inhabitants are living. The
main administrabive office and installations such as hospital, post
office, agricultural bank, cooperative headquarters are located in
Amphoe Phra Yun.

3-1-2 Topography and Geology

The study area can be subdivided into four physiographic units:
mountainous terrain, undulating rolling hill, terrace and alluvial
flood plain. The mountainous terrain extends along the western edge of
the study area with a width of less than 500 m and an altitude attains
a maximum of more than 260 m. The undulating rolling hill is
distributed both west and east sides of the study area with an altitude
ranging from 180 to 220 MSL. In general, it shows monotonous to gentle
undulating terrain, but small-scale, shallow and broad valleys are also
cbserved in various places. The terrace largely covers in a center of
the study area with an altitude ranges from 160 to 180 MSL and it forms
two distinet flat bopographic features, an upper terrace and a lower
terrace. The aliuvial flood plain extends along the river courses in
the undulating rolling hiil and the eastern edge of the study area.

The study area comprises of three main geologic units: the Korat
Group, the Pleistocene and the Holocene.

The Korat Group in the area are divided into the Soa Khua, Phu Phan,
Khok Kruat and Maha Sarakham Formations in ascending order and the last
is overlain by the gravel bed and terrace deposits of Pleistocene age.
The Group consists of mudstone, siltstone and sandstone, and it crops



out in the western edge of the study area.

Although the question arises whether the Maha Sarakham Formation
includes the rock salt beds is assigned to the -Khorat Group or more
younger formation, no out-ecrops of the rock salt have been observed in
the study area. '

The terrace deposits consist of fine grained sediments of clay, silt
and fine sand, but contain some intercalated laterite gravel beds. The
deposits are extensively overlain by thick loam. From the lithological
point of view, the question arises whether this sediments. are of
terracial origin of lake deposits, this study adopts a term of the
terrace deposits for the convenience of future discussion.

The alluvial deposits-are distributed in the recent f{lood plain of
Lam Chi, Huai Yai, Huai Yang and Huai Phra Nao. The deposits consist
of organic clay with laterite gravels in the base, clayey fine sand and
fine to medium siliceocus sand in the middle, and loam in the uppermost,

The geological-map of the study area are shown in Figure 3—1.'

3-1-3 Meteorology and Hydrology
(1) Meteorology

The climate of the study area can be categorized as monscon Type.
There are four distinet seasons and they are (1) Dry season from
November through February, (2) Hot from March to April, (3) Wet from
May = through September and (4} Transitional season in October,
transition from wet to dry season. .

Average annual painfalls vary widely from about 900 mm at Amphoe
Phra Yun Station in the central part to about 1,200 mm at Amphoe Muang
Station in the northeastern part of the study area. The peak ocours
during August and September is at the later part of the wet season.
Mean monthly rainfall of Amphoe Phra Yun sbtation is presented below:
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Mean Monthly Rainfall at Amphoe Phra Yun (1983-1988)

Jan., | Feb, Mar.VApr. May |Jun, |Jul, |Aug. |Sep. |Oct. |Nov, |Dec. Aﬁnual

. . - : _ mm
0.0 {20.4] 8.1 |70.0[161.0/115.8{109.4{171.5/182.4|87.7 | 9.% | 0.C | 935.7

Temperature shows slight variabions with the seasons. The minimum
temperature oceurs during the dry season with a mean minimum of 15.7°C
in January. In the hot season in April, the méan maximum temperature
is computed as 36.5°C with a mean minimum'of_24.4°cr

~Acecording to Koppen's climate classification of the world, the study

_area falls within the Aw-type climate, which is characterized by high

rainfalls with distinct wet and dry seasons, and the driest month
having less than 5 mm of rain.

General climatic data recorded at the Amphoe Muahg Station are
presented in Figure 3-2. '

(2) Hydrology

There are three main rivers that traverse the study area from the
west to the east. (Figure 3-3) The Huai Yai has a length of 30 km with
a drainage area of 227.8 sq.km. The Huai Yang and Huai Phra Nao have
lengths of 22 km and cover 80.3 and 79.4 sq.km respectively. These
rivers have relatively steep longitudinal slope of about 1/500. After
traversing terracial terrain of paddy fields and ponds, meeting other
sinaller tributaries, these rivers ultimately fall into the Chi River
Just outside of the eastern boundary of the study area. The drainage
area of these rivers in the study area with their average annual runoff
is presented in the following Table; '

Drainage Area and Average Annual Runoff

, Drainage Area Average”ﬂnﬁual
Rivers

(sq.km) Runoff (MCM}
Huai Yai 101.0 19.49
Huai Yang 80.3 15.50
Huai Phra Nao 79.4 15.32
Sub-total {260.7) (50.31)
Swamp 80.8 15.59
Total (341.5) (65.90)




FIGURE 3-2 VARIATION IN GENERAL CLIMATE FACTOR
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A. Phra Yun : A. Phra Yun Agricultural Exiension Oifice
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(1)

-4 Soils
Soil Distribution

' Soil profiles of representative site were studied to review and
modify the existing detailed reconnaissance soil map sealed 1:100,000
prepared by DLD. Soil profiles were investigated by using hand auger
to 6 ~ 8 m deep in upland area and to 4 m deep in lowland area. From
each layer, samples were taken bto measure EC and pH. {refer to
APPENDIX C-2) 'Soil distribution in the study area is shown in Figure
3-U, and the coverage of each soil series is given in Table 3-1. As
shown in this map, the distribution of soils is generally related to
the landform sequence, however, saline soils are leocally distributed
according to the micro-relief, groundwater condition and change in land
use, Figure 3-5 shows the representative so0il profiles in upland and
lowland areas. : '

1) Soils on Floodplain

In the alluvial floodplain along the Chl river, fthe relatively
fertile soils formed of recent alluvium are found. These soils are
distributed as a belt along the river and identified as Phimai
Series, Ratchaburi Series and their associations (Tropaquepts and
partly Pelluderts in USDA Soil Taxonomy). These soils have clayey
texture and are flooded during the rainy seasons due to their poor
drainability. These soils occupy 2,630 ha or 7.7% of the entire
study area and mainly used for paddy fields or cattle grazing.

2) Soils on Terrace :

Major portion of the study area is located on the undulating or
gently undulating terraces which are covered with Ultisols formed of
old alluvium, These soils are aclidic and infertile bhecause theilr
parent rock is sandstone or siltstone which has less nutrient for
plants and the bases have been Jleached out in the process of

intensive weathering. These soils are further divided into
Paleaquults and Paleustults in accordance with their moisture
regime. '

In the low terraces which cover 13,550 ha or 39.7% of the sbudy
area, moist soils, namely Paleaquults represented by Roi Eb Series
are distributed. These soils are mainly used for paddy fields under
rain-fed condition. Partly, saline-sodic soils (Natraqualfs or
Halaquepts) which accumulate soluble salts in the surface and show
high pH values are found in the depressions. The severely salt-
affected lands are barren ab present after abandonment of crop
cultivation. '



(2)

In the middle terraces (10,810 ha or 31.6% of the study ahea), on
the obther hand, drier soils, namely Paleustults such as Korat
Series, and so-called Skeletal Soils, having a layer of laterite
concretions (ironstones) and gravels within shallow depth, namely
Phon Phisai Series and Phen Series (Plinthustults and Plinthaquults)
are distributed. Generally, these soils have a mottled clay derived
from shale or siltstone beneath the laterite layer. Ih addition,
Sandy Soils consisting of quartz sand in the entire profile, namel
Nam Phong Series (Ustoxic Quartzipsamments) are found in some partg.

These soils are presently used for upland crop fields or grazihg

land.

‘In the middle to.high terrace (6,110 ha or 17.9% of the study
area), . Satuk Series, Warin Series and Yasothon Series (Oxic
Paleustults) are distributed in accordance with the elevation. They
have sandy topsoil and the soil color
to reddish brown in higher elevation.

mainly cassava field or forest.

Soil Characﬁeristics

Major characteristics of each
soil series are summarized in
APPENDIX C-3, C-4. And columnar
sections of soil profile are
shown in APPENDIX ¢C-7, C-8.
According to the moisture
balance of Khon Kaen soils
calculated by ADRC, the rainfall
exceeds the evapotranspiration
only two months (August and
September) in the late rainy
season. Besides, annual
rainfall fluctuates widely and
dry spells occur during the
rainy =seasons, Typioal soil
stratigraphy of the study area
is given right. Various
thickness of laterite/gravel
layer exists beneath yellowish
brown loamy sand or sandy loam
topsoil. Mottled grayish clay
layer underlain the
laterite/gravel layer. The
deepest layer is weathering
layer from red siltstone.

changes from yellowish brown
These soils are used for

Sitz ; Ban Phra Yun
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Soil in the study area have sandy topsoil and less organic matter,
The clay content is generally as low as 5 - 10% and inactive kaolinite

is predominant in the clay fraction. The cation exchange capaeity
(CEC) is very low, namely 5me/100g soil on an average. Soil reaction
is acidie in general. Most . sand 1s quartz and the soils have no

potential to release any more plant nutrients through weathering.

" Thus, the soils in the study area have inferior chemical properties
as acidic, low natural fertility, low nutrient holding capacity and
paftiy saltéaecumulated and also inferior physical properties as sandy
texture, low water holding capacity, and partly having laterite layer
at shallow depth., Furthermore, these soils are susceptible to erosion.
Consequently, these soils are unfavorable to crop ecultivation,
therefore, proper amelioration and conservation measures are required
for furthering agricultural development (refer to APPENDIX C-16, C-17).
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Table 3-1

Soil Classification and Distribution

Soil Taxonomy

Sdil Series ' Aréa
_ B _ (Subgroup) ha rai q
| Floodplain and Valley Flat
Phimai Vertic Tropaquepts - 230 1,480 0.7
Ratchaburi feric Tﬁopaquebts 420 2,620 1.2
Ratchaburi/Phimai - | 630 3,940 1.8
Alluvial Complex - 1,350 8,440 4.0
(Sub-total) - 7 (2,630) | (1.7)
Low Terrace .
‘Roi Et feric Paleaguults 8,310 51,940 24.3
Rei Et, loamy variant Aeric Paleaquults 1;150 7,190 3.
Roi Et, saline variant Typic Natragualfs 1,340 8,370 3.9
Ubon Aquic Dystropepts 130 810 0.4
Roi Et, high phase feric Paleaquulis 2,620 16,380 7.7
(Sub-total) (13,550) (39.7)
Middle Terrace
Korat Oxic Paleustults 7,620 U7,620 22.3
Phon Phisai Typic Plinthustults 2,600 16,250 7.6
Phen Typie Plinthaguults 170 1,060 0.5
Nam Phong Ustoxic Quartzipsamments 20 2,630 1.2
(Sub~total) (10,810) {31.6)
Middle-igh Terrace
Satuk Oxic Paleustults h,080 25,500 11;9
Warin Oxic Paleustults 960 6,000 2.8
Yasothon Oxic Paleustults 910 5,690 2.7
Slope Complex - 160 1,000 0.5
{Sub~-total) (6,110) (17.9)
Water 1,050 6,560 3,1
Total 34,150 213,440 100.1
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FIGURE 3-5 TYPICAL SOIL PROFILES IN THE STUDY AREA
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3-2 Socio-Economic Condition
3-2-1 Populabion and Social Aspechs

Amphoe-Phra Yun, the main administrative unit in the study area, was
formulated in 1988. Formerly this area belonged to Amphoe Muang Khon
Kaen. In 1976 it was firstly formed as a King Amphoe. Amphoe Phra Yun
has a populatioh of ‘approximately 31,000 in 1988 according to the
survey by Ministry of Interior.

Most of local people in Phra Yun are living upon riee cultivation,
raising animals and sometimes, paddy farming mixing with raising
animals ete. Their second professions are growing mulberry, hamata
peas, wWeaving mats, producing cocoons and plastic sunshades as sub-
incomes. -

Due to low income premises, the situation of habitation in the study
area is underdeveloped, especially sanitary and sewerage. Other sccial
aspects in the study area are cansidered proper to some extent such as
schools, health-elinics, roads and electric power, except lack of
recreation installations to be used as communication places for young
farmers.,

“Apart from Amphoe Phra Yun, other areas included in the study area
cover parts of three Amphoe, Muang, Ban Fang and Manja Khiri. These
areas cover approximately 170 sq.km, half of the study area, in which
approximately 85% are subjected to agriculture land with paddy as the
main crop.

The total population in bthese areas 1is approximately 15,000, living
upon” rainfed paddy cultivation as the wmain job with other side-jobs
such as weaving mats and making clothes ete, The socio-economic
situation in these areas is briefly shown in APPENDIX I-1.

As water 1s a very important factor in living conditions, existence
of numerous swamps/ponds 1s another specific socio-economic aspect in
the study area. Due to the topographic aspect and dwelling situation,
more natural swamps and arbificial ponds are located in the east than
in the west. Almost dwelling agglomerations are located at nearby
roads  and swamps/ponds which are considered as two main factors

- effecting living conditions of local inhabitants.

From our survey, these swamps and ponds, however, are affected hy
saline concentration at various degrees, Drinking purpose, therefore,
could not be used as a preferable source (Most of local people drink
collected rain water,) Some have been used for irrigation purpose.



Since the Northeast has been frequently affected by drought, the
existence of these swamps and ponds has contributed as a relief source
for domestic use, especially during the drought period. Most of swamps
and ponds have been used for cattle, mainly buffalo, taking bath,

A survey of 21 main swamps and ponds was carried out during the
field study, its result is notified in Table 3-2.

3~2-2 Economic Aspects

" The main economic activity in the study area .is characterized by low
rice production, Every year more than half of paddy fields in Amphoe Phra
Yun is considered as. uncultivated due bto unexpectable rainfall pattern
combined with the ingufficient water resources.

Besides, there is no proper installations for products-distribution
such as a market in. the study area, Small family-type shops selling
several daily necessities and foods are found in each village. Some
small-scale rural industries are intensively 'praétieed such as the
production of plastiec sunshades in Ban Non Bo, the production of plastic
mats in Ban Ton and Ban Kham Pom., Besides, the production of "madmee" (a
kind of Thai traditional silk cloth) is being made in Amphoe Chon Na Bot
near . the study area. These small-scale rural industries contribute a
proper measure for generating rural incomes .in these areas although
existing for some specific villages only and lacking of a sufficient
supporting system.

With the expansion of urban areas for the city of Khon Kaen recently,
business-purposed lands move further from the city along mnational
highways, soaring the land price in these areas covering partly the study
area, especilally 1lands bordering the national highway Khon Kaen-Manja
Khiri.

3-2-3 Result from Farm Questionnaire Surveys

The questionnaire survey -was carried out to clear up the present
situation of farm management and cropping plan in the future.

From each village in the study area, 4 farm households were picked
up, composed of 1 large-scale, 2 middle-scale and 1 small-scale., The
number of sampled villages was 56 and a total of 224 households was
surveyed. Distribution of the sampled villages is shown in APPENDIX D
Figure D-1,
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(1)

(2)

Situation of the farm management

The average cultivated land area is 6.6ha (41.5 rai), 3.6 ha {22.6
rai} and 1.9ha (11.7 rai} according to the large, middle and small,
scales farms_respectiﬁely; The average paddy field area per household
is 2.7ha (17 rai) and glutinous rice is grown under rainfed conditions.
The planted area ratio to the holding area is 89% and the harvested
area ratio to the holding area is 62%. The average yield is 288 kg
based on the harvested area or 185 kg based on the holding area,

Under the irregular rainfall condition, rice planting is started at’
early May. 1In 1989, planting lasted to the late October. Some farmers
prepared their nursery twice a year to plant at a ‘late season.
Generally the nursery area is over 10% of the main field., Thirty seven
farmers (17% of the all farmers) sell their produced rice. Most of
them were distributed in Tambon Phra Bu, Don Chang and Ban Ton. But
generally their main purpose of growing rice is to keep this staple
food for their self consumption.

The area of upland fields holds 30% of the agricultural land. In
Tambon Tha Sala this sharing is higher. Cassava has the highest share
of 70% in upland fields, kenaf and sugarcane follow it. The growing of
pasture for seed production is going on around Tambon Nong Waen under
contract with the Livestock Department. Vegetables for seed production
are also grown around Amphoe Muang Khon Kaen contracted with a private
seed company. This kind of cultivation is bringing a considerable
income to farmers. Around Tambon Phra Yun and Kham Pom there are many
small scale sericultural farmers. 29% of inquired <farmers harvest
cocoon and reel raw silk in their home, A few farmers are making home
made fabrics and get a well income.

In the study area especially in Tambon Tha Sala, Phra Bu, Ban Ton
and Nong Waen, livestock raising is very popular. About T70% of the
inquired farmers are ralsing buffalo or cattle. The average number of
livestock heads per farmer is 3.3. The use of buffalo is for farming
work and cattle is for meat. One fourth of these farmers sell their
livestock., Some of large area holding farmers gave up cultivation and
left a part of their land without cropping.

Constraints in the agriculture
The highest constraint on the rice cultivation is shortage of water,
followed by the salt-affected s0il preblem. Also in the raising fish

the water shortage is the severe constraint. About U40% of these owners
of =mall farm ponds gave up the ralsing fish by December. In the



livestock raising infectious diseases (especially in poultry raising)
and shortage of feedstuff are presented as constraints,

(3) Expected crops

Farmers were questioned also on the tendency of farm production in
the past five years and future five years (APPENDIX D Table D-16).
Thirty percent of rice growing farmers are willing to increase rice
production and the same tendency was appeared to cassava and kenaf.
Most of the pasture growing farmers are willing to increase the
production in future. Although income is very high for tomato growing,
these farmérs are not willing to expand their farming secale because of

intensive works. On the sericulture 58% of raising farmers want to
increase - cocoon production. Livestock raising farmers have high
tendency for increasing their livestock heads. More than half of

“buffalo raising farmers hope to increase their buffale heads. Aboub
fish raising the share of farmers who want increase this production is
highest for all items.



3~3  Land Use and Agriculture

3-3-1 Land Use

(1)

Present Land Use

Interpreting aerophotos scaled 1:15,000 taken in 1976 and 1983 and
referring. the satellite imagery from LANDSAT and SPOT, the present land
use map was drawn,. Finally, the map was checked on the field. - Present
land - use is shown in Figure 3-6 and total area of each land use
category is given in Table 3-3.

Paddy fields occupy more than a half of the study area, followed by
upland crop fields which cover about one third of the study area., Most
of land are owned by individuals and have been prepared for paddy
fields 'or upland crop fields; however, considerable: area of paddy
fields 1lie 1idle due to lack of rainfall, ‘accordingly, actual
utilizakbion rabe is still as low as 50%.

1} Land Use in Alluvial Floodplain and Low Terrace
In the alluvial floodplain along the Chi river, paddy fields are
widely distributed owing £o the favorable topographical and soil
conditions., The limited extent of the paddy fields, that is, only
560 ha of land are irrigated. Most of paddy fields are susceptible
to drought and flooding. In addition, some extent of land are used
for cattle grazing.

In the low terrace, rain-fed paddy fields with scattered
termite mounds cover the major portion, which occupy 18,720ha or
54.8% of the entire study area. Transplanting is done depending on
the water availability; however, considerable portions of paddy
fields remain fallow and are used for cabtle grazing due to lack of
rainfall.

In particular, the lower portion near the footslope of denuded
forest and the vicinity of the reservoir pond or road construction
sites, salt patches, where salts mainly consisting of NaCl have been
acecumulated on the surface, are locally distributed. Severely salt-
affected land {170ha in total) has been abandoned to cultivate crops
and lies barren with sparse halophitie thorny shrub of Nam Daeng
(Carissa cochinchinensis) and Nam Phrom (Maytenus mekongensis),
These lands are not used for rice cultivation., In the paddy fields
adjoining the abandoned land, rice plants grow well if there is no
salt patches. Eucalyptus camaldulensis having drought and salt
tolerance are reforested for pulp making.



Table 3-3 Present Land Use in the Study Area

Land Use System Area
ha rai %
waland
Paddy, irrigated 560 3,500 1.6
#  rainfed 18, 160 " 113,500 53.2
.Sub-total — BTz 117,000 54.8 .
Barren land : 170 1,060 0.5
Upland .
Field crop* 9,080 56,750 26.6
‘Field crop/Forest 3,040 19,000 8.9
Forest 1,490 9,320 h.n
Village and Miscellaneous 600 3,750 1.7
Reservoir & Natural swamp 1,050 6,560 3.1
Total 34,150 213,440 100. 1

¥ Including 275ha of grassland (communal pasture)and U40ha of mulberry farm.
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2)

Land Use in Middle to High Terrace

In the middle to high terraces, upland crops predominantly
cassava which can grow on moisture-stressed and infertile soils,
followed by kenaf, maize and mulberry for sericulture are planted.

~In the upland crop fields which occupy 9,080ha or 26.6% of the study

area, cassava is cropped without fertilization, accordingly, the
soil fertility has been severely exhausted. The soils, in addition,

_are susceptible to so0il erosion due to their loose sandy texture and

3)

lack of vegetative cover and tree canopy protection, Recently, some
cagsava fields have been converted to kenaf or mulberry fields.

Centering Ban Nong Waeng, seed multiplication farms of pasture
grasses and legumes, that is, ruzi grass (Brachiaria ruziziensis)
and hamata bean (Stylosanthes hamata) under the contract with LDD
are located. Watermelon, cantalope and tomatoes are also cuitivated
intensively for seed multiplication in some places where irrigation
water 1s available,

In addition, rain-fed paddy fields with deciduous dipterocarp
trees which have been relatively recently prepared are found on
middle terrace. These paddy fields have a small plot size due to
the slope and are susceptible to drought.

Density of trees is increased in high terrace and the upland crop
fields mized intricatedly with deciduous dipterocarp forest are seen
(3,040 ha or 8.9% of the study area). However, the large scaled
forest area 1is limited, The forest reserve area exists in the
southern periphery of the study area and Eucalyptus camaldulensis
has been planted about 1,300ha under reforestation programme within
2,950ha of the reserved area.

Non-Agricultural Land Use

Most villages are generally located at the higher portion and
various scale of reservoir ponds have been constructed by different
apencies 1in the vicinity. Near villages, vegetables such as
tomatoes and fruit trees such as mango and banana are planted for
local consumption,

In the reservoir ponds as well as nabtural swamps along the Chi
river (totally 1,050ha or 3.1% of the study area}, small scale
fishing is performed by inhabitants.

Near Ban Pa Mo village in the western part of the study area, the

land rich in laterite, gravels and cobbles is used as a quarry for
road construction.



(2) Change in Land Use (Deforestation in the Past Decades)

The traditional land use pattern is closely related to the landform
and soil distribution pattern., - However, the -traditional land use
pattern has been changed by extension of ecultivated land due to
population pressure; for examble, the paddy fields hdve been prapared
in the upland area where the suitability for paddy fields was less.

Furthermore, the area of cassava fields has expanded rapidly at the
gxpense of deciduous dipterocarp forest since 1950s. Original dense
forests are hardly seen in the middle %o high terraces at present
(refer to Figure 2-1).

Recently, road networks and reservoir ponds have been vigorously
constructed . in the. study area, accordingly, &the land use pattern has
been transformed gradually,

3-3-2 Crop and Agricultural Production
(1)  Crop Production

The cultivabed land area in the study area is 23,770 ha. The number
of the household is 8,120 and the average cultivated land area per
household is 2.9 ha (18.3 rai). The paddy field area is 15,680 ha, or
66% of the cultivated land and 1.9 ha (i12.1 rai) per household. The
cropping area of field creps is 4,460 ha and cassava is a main crop.
Besides the unused land area is 3,640 ha, wmainly in upland fields
(APPENDIX D Tahle D-2).

In the paddy fields sticky rice is grown under rainfed conditions.
The average yield is estimated at 280 kg/rai (production/harvested
area) and is very unstable., For example, for Amphoe Phra Yun which
covers 65% of the study area, the rice production fluctuated from 1,850
to 9,381 tons in the past three years, In 1986 the Northeast has
suffered from a severe drought; during that time, at Phra Yun, the
planted area was 20.4% and the harvest area was only 9.7% of the total
paddy areas. In 1987 there was plenty of rainfall and the production
was very high, but the planted area to'the‘holding area wWas about 50%,

The average holding area of rice field per household at Amphoe Phra
Yun is 2.2 ha (14 rai), but the rice production is only 1,240 kg,
because of a low planted area, If the amount of rice consumption per
year for one person is 360 kg (unhulled rice), this could feed only
four persons. Therefore, most of the rice produced in this area has
been used for self consumption.



In the upland fields cassava covers almost 50 ~ 80% of the total
upland field areas (Phra Yun). This crop is a btypical cash crop. 1ts
fluctuation of price, however, is very large, linked to the annual
amount of production.

- In J988-the_plénting area of cassava increased to more than twice of
the past year due to the high price recorded in the previous year.
Kenaf production is decreasing year by year because of its lower price
and the difficulty of getting water for processing. Recently it
becomes better for using kenaf as a maberial in pulp production.

The planting area of upland crops in the total upland field areas is
estimated at 55-80%. .This would be caused by the sudden increase of
planting area for cassava in 1988, At some Tambon such as Nong Waeng,
vegebables and pasture are grown for seeds production. This
cultivation is bringing a good income to farmers.

In Ampha Phra Yun there are 2,470 sericultural households
cultivating 320ha of mulberry fields. The average cocoon production
per household:is only 20 kg, but most of the harvested cocoon is reeled
to - raw silk and sold at 3,500 Baht. In the case of bivoltin
sericulture, all produced cocoons are purchased by silk reeling company
at 100 Baht per 1 kg. Reeling cocoon needs so much labour so that
silkworm rearing size 1is usually limited by this reason. Besides,
crops such as kapok and lai (used for material of sheet) are also
grown. In the home-garden, banana, mango (100 ha), jack fruit, coconut
(10 ha) and ecustard apple (160 ha) are grown, but mostly for selfl
consumption.

{2) Utilization of farming machines

In Tambon Phra Yun and Kham Pom 25% of farmers own hand tracktors,
and 32%, 6% and 3% of them own small sprayers, cars, irrigation pumps,
respectively. 38 % of farmers lease tractors from others and 63% of
total farmers use tractors, 59 % of farmers use buffaloes for farming
works (APPENDIX D Table b-7).

(3} Mabterials for agricultural production

Generally the amount of inputs is low. There is no application of
fertilizers to cassava fields, For paddy fields most of farmers put a
nitrogen fertilizer amount of 2.4 kg/rai. Insecticides are used hy
some rice growing farmers, These materials are mainly distributed from
the Phra Yun Agricultural Cooperative. In livestock raising, there is
no cash flow except for the purchase of calves, In polivoltine



sericulture farmers prepare eggs themselves without cash payment. Seed
fish is purchased from the public or private seed fish centers,

(4) Land Ownership

The land ownership was surveyed in three Tambon for 22 villages.
{APPENDIX D Table D-8). In Tambon Phra Yun, 9%% of 1685 farmers
cultivate only their own land and 2% of these farmers cultivate both of
ouwit and leased land, 3% of them depend on the leased land only.

In Tambon Ban Ton, 75% of farmers cultivate their own land, 12% of
farmers cultivate both of own and leased land and 13% of farmers
cultivate leased land only. In the study area to lease land is
pepular in farm management, especially for field cash crop cultivation.

3-3-3 Marketing

Considerable marketing institutions are not existing in the study

area. Amphoe Phra Yun, in particular, does not possess a central
market for the distribution of goods. Small family-typed shops selling
several daily necessibies and foods are located in each Muban. A

market is open on Saturday and Sunday on a road at Muban Phra Yun, the
busiest part of Amphoe Phra Yun as well as the study area.

The Phra Yun Agricultural Cooperative purchases approximately 100
tons of rice per year from farmers and sells several goods to members,
For other marketing activities, local inhabitants should go to Khon
Kaen where exist many central markets and large shops.

3-3-4 Supporting Services and Farmers' Organization

The major supporting service is extension and cooperative activity.
Main extension office is established in the compound of #mphoe Office.
In fmphoe Phra Yun there 1is one branch office in each Tambon, The
gxbension officer stays at each:  office in Tambon. They cover all
fields of agriculture except livestock and forestry. They are working
as a technical consultant and sometimes as an administrator at this
smallest unit.

Amphoe Phra Yun has two cooperative organizations (Phra Yun

Agricultural Cooperative and Ban Chad Cooperative). Phra Yun
Agricultural Cooperative has ifs main offiice at Tambon Phra Yun and two
branch offices in Ken Pradu and Nalom, The business services

implemented by the cooperative are;

~ Credit by receiving loan from the Bank of Agriculture and



Cooperatives,
~ Marketing by selling fertilizer and rice,

- Collecting paddy rice and send to the rice mills belonged to the
Agricultural Cooperative,

- Credit Union Cooperatives, saving purposed ccoperatives.

This was formed since 15 years for promoting agricultural production
With approzimately 500 family-members of an asset capital of 2.8
million Baht., -It's activities are mainly in agricultural businesg and
loan. . In agricultural business, it collects paddy from farmers for

"selling with a profit of 50 Baht per ton. An amount of approximaltely

100 ton has been done every year. The cooperative sells fertilizers
and consuming goods to make profits also. An annual sale of
approximately 600,000 Baht, making a profit of 5-6% from this business

‘also. Its loan-interest is 13.5% per annum.

3-3

Ban Chat Cooperative is a local credit union cooperative for saving
purpose, Tt was formed since 10 years with approximately 300 members.
Sri Pi Mon Cooperative iz formed for the utilization of irrigation-
facilities which most of its members belong to Amphoe Muang.

-5 Livestock

The numbers of livestock in the study area are 11,170 buffaloes (1.5
head/household) and 6,670 cattle (0.9 head/household). Besides, these
are also 2,060 heads of swine and chicken and duck (APPENDIX D Table D-
5).

Buffalo is mainly used for agricultural works, recognized as a
larbor force. In Thailand, swamp-typed buffaleo is popular but
unsuitable for milk production. There is a plan to introduce river-
typed buffalo for milk production, but farmers have not so much
interest to this plan because they have no such a custom up to now.
Recently young buffalo is being used for meat and some farmers are
raising them for meat production. Cattle, mostly Brahman type, is used
for only meat. Buffale and cattle are fed through grazing, but in the
dry season they are fed with straw or other residue of agricultural
products. The number of buffaloes is estimated to be decreasing with
the inerease in the agricultural machine use.

The livestock raising in the Northeast is expected Lo be more

developed and the grazing land establishment is carried out as a
government project (in the study area, 90ha (560 rai) in Ban Ton, 80ha



(500 rai) in Nong Waeng and 106ha (660 rai) in Tha-Sala are objective
areas for this project). The Buffalo Bank system is carried for poor
farmers. : o

Artificial insemination is promoted by livestock extension office to
get Holstein's calves, and the breeding of these calves is bringing
high income to farmers.

3-3-6 Fisheries

Capture and raising of fish is popular in the Northeast, considered '
as an. important source of protein - foods for inhabitants. ‘In the study
area there are many small farmponds raising fish. ~ Furthermore, in
paddy fields, fish is also raised under growing rice. -~ The present
state of fish raising ab Amphoe Phra Yun is shown at APPENDIX D Table
D-9, . . .

Most of these ponds are rainfed ponds with an average size of about
1 rai. Usually in July %o August, after some amount of water
collected, {ries are released for harveéting in the dry season,
Products are sold to neighbors as there is no transportation to big
markets. The farm gate price is about 25 Baht/kg. Therefore, the
- average income per 1 rai is estimated at 6,550 Baht. The feed is come
from residues of agricultural products, meal leftover, sometimes
discharges of pig, insects collected by light traps. At the Fresh
Water Fisheries Center, the breeding and distribution of fish are going
on. - This Center prepares sets of machinery for making ponds and
contracts with farmers to make ponds. 93% of the total fish
consumption in the Northeast are imported from the Central Region and
other districts. In the Northeast the self supply is only 7% with a
share of raising fish for only 0.5%. But in the study area the share
of raising fish is estimated to be much more, '

Every village has a pond for multi-purposes, In many cases fish
raising is one of the main purpeses. In that case the management of
fry fish release, manure input and the capture of fish are done by a
committee of the village to get a good harvest,

3~3-7 Forestry
Forest land ccecupies a few portion of the study area at about 1,500
ha (9,375 rai, 4%) which is relatively 'small as compared = to

agricultural land of 31,000 ha {193,750 rai, 90 %).

This area is the reserved forest, so-called "Pa Khok-Laung", only
the part overlapping with the study area in the south and west



direction as shown in Figure 3-7. This forest at the present condition
shows a sign of deteriorated bearing with sparse stand density. The
degraded condition may contribute to low capacity of canopy in
intercepting of rainfall especially during the rainy season, May to
- Qetober. - As a result, surface runoff coupled with saline groundwater
in the said season would raise up rapidly. This may cause the problem
of s0il salinity in the middle and east of the study area,

Today, with the depletion and deterioration of forest resources,
.. opportunities to supply wood maberial can bhe considered from three main
sources i.e natural forest (reserved forest land), Eucalypbus
"pléntation and natural trees grown in paddy fields.

Natural forest situations on the south west of the study area. This
forest is classified into degraded forest depending upon the presence
of trees in the area. The degraded forest can be delineated further
into two types with respect to the sitbation and existing use. They
~are so-called Economic Forest Zone 1 (Pa Setha-Kit 1) and Economic
Fohest Zone 2 (Pa Setha-Kit 2}. Economic Forest Zone 1 is those
presence of existing permanent community and agricultural land {(but no
1ega1 ownership) and Zone 2 is those suitable for reforestation
purpose,

The Zone 1 is in the west of the project, while the Zone 2 is in the
south where large scale reforestation project of Forestry Industry
Organization Exists.

Based on Lhe aerial photograph taken in 1976, tree density of this
degraded forest is about 20.5 ftreess/ha. 1€ is lower than the average
~ dry dipterocarp forest in the Northeast about 10 times. For natural
regeneration, it is rather poor with the presence of sparse seedlings
under the mother trees. The density of trees presenting in one-rail
plot is ranging from 8 to 7U trees with the average of 36 trees. The
main cause of poor regeneration may be abtributed to grazing and forest
fire in dry season spreading from adjacent area due to burning
. agriculture practice, If there is no any preventive measure against
this destruction, the forest may loss 1bts successive regeneration.
Therefore, artificial regeneration like enrichment planting may be
needed.

According to the survey, there are many small to medium plots (about

8 - 16 ha) of Eucalyptus plantation existing in ¢the study area,
Besides, there are large scale Eucalyptus plantations locating on the
west of the study area in reserve forest. They belong to Forest

Industry Organization (FIO), so-called 'Suan-Pa Manjakhiri.



FIGURE 3-7 MAP SHOWING FOREST RESERVE LAND
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