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1. INTRODUCTION

This sectoral report presents the agricultural develoPment.plan
concerned with Khlong Luang, Ban Khai Extension and Khlong Thap Ma
Irrigation Schemes as well as Ban Khai irrigatién area. Development plén
of the above-mentioned thrée'irrigation schemes has been formulated in
assoclation with. development plan of.Khlbng Luang, Khlong Yéi and Khlong
Thap Ma.Dam Schemes, which have'been planned not only for irrigation but

also for domestic and industrial water supply and flood control.

- In order to elaborate the agricultural development plan of the
respective irrigation area, field survey and investigation were carried out
in collaboration with RID during a 2-month period from August to September,
1982. During the period, major effort has been laid out to collect data
and information concerned with: '

(1) soils, land capability and land use,

() socio~economy at regional level,

(3} agricultural yields and productions,
(4) égricultural support services,
(5) prevailing farming practices, and

(6) 1living conditions. of farmers.

The above data and informations were cellected from the various
government agencies and offices concerned and directly from farmers through

a monitoring survey.

The agricultural development plan presented herein was formalated

based on data and informations so far made available.
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2. THE STUDY AREA

2.1 Location and Area

The Study'Area is located in the east coast and exténds over two
provinces. The total area is about 5,500 km2, consisting of 3,800 kinZ of
Chon Buri Province and 1,700 kmn? of Rayong Province except the Prasae
river basin and belongs to the Agro-Economic Zone 15 which is classified
into the area of producing cassava and sugarcane, and marine.fishéfies.
The Study Area can be divided into three basin areas, in a viewpoint of
geography, i.e. Khlong Luang river basin area, coastal river basin area

and Rayong river basin area.

The Khlong Luang :iver basin area is about'2,100 km?2 and_extends over
the northern part of Chon Buri Province. The c¢oastal river basin area is
about 1;600 km2 and extends_élcng the seashore of Chon Buri Province.

The Rayong river basin area is about 1,800 km2 and extends over the western

part of Rayong Province.

2.2 Topography and Soils
2.2.1 Topography
(1) Xhlong Luang River Basin Area

The Khloﬁg Luang river basin area is generally flat with slight
undulations except the mountainous areas in the western and ‘southern
-parts of the area. Main river is the Khlong Luang river flowing in

a direction from east to northwest, Jjoining to the Bang Pakong river.

(2) Coastal River Basin Area

‘The coastal river basin area is also flat with slight undulations
except for the mountainous areas in the eastern and southern parts of

the area.

There is no big river other than some small rivers in the area.



{3) Rayong River Basin Area

*

The Rayong river basin area is flat with elight undulations,
The mountainous areas are located in the eastern and northern part

of the area.

Main rivers are the Rayong river and its tributaries including
the Khlong Yai and Noﬁg Pla Lai rivers. The Rayong river flows in
direction from nmorth to south and pours into the Gulf of the Thailand.
The southern part of the Rayong river suffers so often from flood

damages.

2.2.2 Soiis

Soilsg in.theIStudy Area are mainlyfcomposed of five 501l groups,
(1) soils of beach end dune sands, (2) recent alluv1um, {3) semirecent
alluv1um, (4) old alluV1um, and (5) transported materials and re51duum
from- granlte and gneiss, accordlng to the Detallcd Reconnaissance 8011 Maps
of Chon Buri and Rayong Provinces, in a scale of 1/100,000 publlsned by

the Soil Survey DlVlSlOn Land Development Department.

(1) soils of Beach and buné Sands

The soils of beech and dune sands are distribufed on the area
adjacent to or cloee to the coastal line. Texture of these 30115 is
evidently very coarse . {sand, loamy sand, occa51onally sand loam) .

.'Natural dralnage ranges from moderately well dralned to excessively
drained. The soils are characterlzed by very low natural fertility,
These 50115 are unsuitable for 1rr1gated agriculture due to their
soil and topographlc conditions, Coconut,_banana, bamboo are grown

on this soil unit under rainfed conditions at present.

{2) Soils of Recent Alluvium

_ The soils of recent alluv1um are distributed on. the riverine
alluv1al plains. Recent alluv1al sedlments are mainly clavey, but
may be locally loamy or even sandy in the minor brook’ valleys.
Generally, the recent alluvium shows signs of:wetness because of.the
low position in respect to the level of groundwater, Natural drainage
is somewhat-poor to poor. These so0ils are moderately snitable for

rice and upland crop cultlvatlon.

IT-3



(3) Semirecent Alluvium

Thg soils of semirecent alluvium are distributed on the higher
terraces than the soils of recent alluvium. Sediments of these soils
are mostly clayey, showing signs of wetness. Texture is fine and
drainability is poor. These soils are dommonly well adapted to rice

grbwing.if sufficient drainage is provided.

(4) 014 Alluvium

The formation'bf these soils Occﬁrs on the vafjous marine and
river terraces. Texture and llthologlc compoc1t10n of the old
alluvium vary w1dely, however, medium textured sedlments, leached in
the surface layers, dominate. These soils are suitable for rice and

upland crop growing.

(5) - Soils of Transported Materlal and Re51duum from

Granite and Gneiss :
_ The soils of this group are distributed on fhe slightly higher
position than the soilé_mentioned.above, Texture rangeé from sandy
loam to loamy sand or even sand, drainability is well to moderate,
fertility is poor to very poor. :-These soils are suitable for upland

crop growing.

The distribution of soil groups by area is presented in Table 1

and Fig. 1 and is briefly described for the respective area hereunder.

Khlong Luang River Bas{n- Wajor 50115 are (1) spils of old

alluv1um, (2) semlrecent alluv1um and (3) 501ls of transported
and others. They occupy 33ﬁ 26% and 30% of total area respec—
tively. The soils of the propdsed Khlong Luang Iriigation Scheme

‘area are malnly classified into the soils of semirecent alluvium.

Coastal River Basin: Soils of old alluvium {(24% of total area)

and soils of transported material and others (64%) are dominantly

distributed.

II-4



Rayong River Basin: 014 alluvium.(lO%) and soils of transported

and others (80%) are dominanfly distributed. The sbils of the
Ban Khai Extension, Thap Ma, and BRan Khai Irrigation Scheme

areas are mainly composed of the soils of semirecent alluvium,

2.3 Climate

The climate in the Study Area is characterized by the tropical monsoon
climate and has two distinct seasons; wet season from May to October and
dry season from November to April. The annual rainfall is 1,300 mm.
More than 80% of the annual rainfall occurs in the wet season. Consequently
cultivation of crops in the dry season is difficult without irrigation
except fér_éerennial crops and Soﬁe'crops such as sugarcane and cassava
having chafacteristics of strong tolerance to drbﬁght. Featufes of

climate are presented in Table 2.

2.4 Land Use

The land use of the Study Area is obtained as tabulated below based

on land use map in a scale of 1 tc 100,000, which was prepared'by LDD.

Khlong River Coastal River Rayong River

. . . Total
Land Use “ Basin Basin Basin
Categories Area Area Area Area
(ha) (%) (ha) (%) (ha) (%) (ha) (%)
Rice field 63,200 30.1 5,500 3.4 15,500 8.6 84,200 15.3
Upland field 84,200 40.1 117,700 73.6 109,000 60.6 310,900 56.6

Perennial crop 4,ld0 1.9 11,300 7.1 27,600 15.3 43,000 7.8

Forest 55,200 26.3 13,200 8.2 25,800 14.3 94,200 17.1
Others 3,300 1.6 12,300 7.7 2,100 1.2 17,700 3.2
Total 210,000 100.0 160,000 100.0 180,000 100.0 550,000 100.0

According to Agricultural Census Record (1978} pubiished by'NSb,
approximately 297,700 ha of the entire Study Area is defined to be farm
holding area. As shown in Table 3, approximateiy 96% of farm hoiding area
is used for crop cultivation, comprizing 20% of ricé; 66% of upiand crop

and 10% of tree crops.

(@1}
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2.5 Population

Population and nwuber of household in the Study Area are as summarized

hereunder .

i oon B e g
Populationiéf 103 persons 696,8 | 345.8 1,042.6
Total householdsit ' 103 nos., 100.7 55,5 156.2
Population of farm household’2 103 persons 184.6 145.1 329.7
Farm householdég 103 nos. 37.9 32.6 69.9
Family size of farm hauséhoid_ persons 4.9 4.5 4.7

/1: Records of Registration Division, 1978, DLG
/2: Agricultural Census Reporit by NSO
2.6 Parm Size and Land Tenure

Distribution of farms by land holding size is shown in detail in

Table 4 and average farm size is summarized hereunder.

. Rayong Chen Buri Study
Unit . . 3 ;
Province~=  Province Area
Holding area 103 ha 195.8 100.9 296.7
Farm households 103 no. 37.9 20,7 58,6
Average farm size ha 5.2 4.9 5.1

/1: Excluding figures of Amphoe Klaeng and King Ampoe
Wan Chang

Land tenure situation in the Study Area is presented in Tables 5 and
6. Approximately 80% of farms and owner operator and 10% tenant.
Approximately 80% of the entire farm holding area is occupied by owner

operators,
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2.7 Agricultural Productions
2.7.1 Farming Practices

Major crops cultivated in the Study Area are rice, cassava and=sugar—
cane. Tree crops such as fruit trees and rubber are also grovn widely in

Rayong Province.
Farming practices are described hereunder for the major crops.

(1) Rice

Major variety of rice are RD7 and RD9 as the improvéd varieties
and Rhao Ko Diew, Leuang Pla Tai, Khao Yai Pao, Khao Ta U, Leuang Bahg
Bai and Levang Rail as the lecal varieties. All varieties mentioned
above are nen-glutenocus type. The Chon Buri Agricultﬁral'Extension
Office recommends RD25 as the new improvéd variety for the Study Area.
Ratio between the cultivated areas of local and improved varieties is
60:40_in the Study Area, according to the informations obtained from
Agricultural Extension Offices. Generally the local varieties are
sown in nursery beds during the period from the béginning of June to
the middle of July, transplanted from the beginning of July to the
middle of August and harvested from the beginning of November to the
middle of December. The improved varieties are generally sown in
nursery beds during the period from the middle of June to the end of
July, transplanted from the middle of July to the end of August and
harvested from the middle of October to the end of November. Where
irrigation water is available, the improved varieties are sown from
the beginning of December to the middle of January, transplanted from
the beginning of January to the middle of February, and harvested from
the beginning of April to the middle of May. These cropping features
are given in Table 7. Characteristics of RD7 and RD25 are shown in

Table 8,

As for fertilizer application for local varieties, a rate of
160 to 190 kg/ha of compound fertilizer (N:16'-P:20~K:0) for the
Study Area is recommendea'by the government;  Generally most of
farmers, hdwever; apply no fertilizer. Majdr diceases are blast and

bacterial leaf blight and major insects are brown plant hoppers and
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stem borers. Generally most of farmexs do’ not spray ahy agro-
chemicals. Harvesting is done by hand and harvested rice is threshed

by trampling of buffaloes or by hitting panicles against wooden plank.

{2) Caésava

Variety of cassava cultivated in the Study Area is "Rayong" which
is bred for industrial use by the Rayong Field Crop Experimental
Station. 'The characteristics of this variety are 20% of starch content,
10 to 12 months of growth period and good yield (25.0 to 27.5.ton/ha
on the experimental fields) . Spacing of plants is 1 m by 1 m 10,000
pieces of set/ha. Application of 310 kg/ha of compound ferfiliier
(N:15~P:15 - K:15), is recommended by the government. Planting is
dbhe during the period from the middie of chober to the end of
December, and harvesting is done from the_middle of Auguét to the end
of October. In the Fifth National Plan, cultivation area of Caséava
is projected to.be maintained'the present level to prevent soils from

deterioration.

(3) Sugarcane

Varieties of sugarcane are F134, F137, F140, Fl156, 083, Pinder
and HA48-3166. Among these varieties F137 occupies about 50% of the.
total cultivatéd area and ¥140 30%. Planting of plant cane is done
during the period from the middle of December to the end of April;
favorable perijod for their growth and operation of sugar factory.
Table 7 shows a cropping calender. Spacing of plants is, generally,
1.3 m by 0.3 m (25,600 set/ha). Fertilizers are applied at a rate of
310 kg/ha of compound fertilizer (N:15-P:15-K:15). Eérthing is done
two tiwmes; one to one and a half month after planting for the first
earthing and two to three months after planting for the second earthing.
Harvesting is done by hand and harvested canes are transported to the
sugar factory immediately. Ratooning is done just after harvesting
with cutting the stubbles of harvested cane. BAmount of fertilizers
applied is the same as the plant cane. Harvesting is done from the
middle éf December to the end of April. There are nine sugar factories
in the Study Area, six factories in Chon Buri Province and three

factories in Rayong Province,
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2,7.2 'Crop Productions

Crop productions for three major crops in the Study Area were esti-

mated for 1979/80 and 1980/81 as shown in Table ©.

The ¢rop yield and production in a crop year 1979/80 were considéfably
reduced compared with other years, resulted from severe drought. - The crop
production in a crop year 1980/81 is 130.7 x 103 tons for rice, 2,640 x 103

tons for cassava and 2,959 x 103 tons for sugarcane.

As feported in Sectoral Report I, Socic-Economy, dccording to Agri~
cultural Statistics of Thailand published by MOAC, in poth tﬁé Chon Buri
and Rayong Provinces, planted areas of cassava and sugarcane expanded at
average annual increasing rates of l{l%.and 5.4% during a S-year period
from 1976 to 1980. Oﬁ the other hand, yield of sugarcane reduced from
48.3 t/ha in 1976 to 37.7 £/hé in 1980 and yield of cassava vemained almost
unchanged, 15.4 t/ha in 1980. As for rice, planted area and crop yield

increased at 2.3 and 2.8%/annun, respectively,

The above fact implies that production of sugarcane and cassava has
been sustained by increase of planted area. The govermment, in its Fifth
National Plan, envisages to raise crop yield to attain the purpose, a high

priority is given to development of irrigation system.

2,7.3 Livestock Raising

The livestock raising in the Study Area is presented in Table 10.

Raising of cow for milk is none in the Study Area.

2.8 Agricultural Support Services

2.8.1 Research

There are two field crop research stationé in the Study Area. One
is the Sugarcane'Experimental Station of Ministry of Industry, located
near by Bang Phra Dam, The other is the Field Crop Experimental Station
of MOAC,”located in Huai Pong in Rayong.ProVince. The later mainly

researches into cassava.

IT-9



Seeds are available from Seed Centers whibh are operated by MOAC.
There are 6 Sced Ceriters in Thailand. Nakorn Ratchaéima'Seed Center is
located nearest to the Study Area. The govermment hag a plan to establish

a Seed Center in Chon Buri Province in the near future.

2.8.2 Agricultﬁral Extension Services

The ‘agricultural extension services are provided by Department of
Agricultural Extension (DAE), MOAC. Provincial Exteénsion Offices are

located at Chon Buri and Rayong respectively.

The goﬁernment, ags one of targets in agricultural sector in the Fifth
National Plan, plans to strengthen the agricultural extension services.
According to the publication entitled "Department of Agticultural_Extension"
issued by MOAC in 1980, the DAE blans to achieve a service ratio of one

extension worker to 1,000 farms (presently 1 to 4,000).

In the Study Area, one extension officer contacts with approximately

1,000 to 1,300 farmers at present.

2,8.3 Agricultural Credit Services

The Bank of Agriculture and Agricultural Ccoperatives (BAAC) provide
the agricultural cooperatives and farmers with agricultural credit services.
There are three types of credit services to farmers as briefly mentioned

balow.

(1) Short Term Loan

Use: crop production, small livestock and fishery

Interest: 14%/annum
Torm: one to five years

Security: guarantee by 2 persons

{2) Middle Term T.oan

.Use:' _ land, cattle or buffalo, farming machinery,
land improvement, fruit garden opening, etc,

Interest: 14%/annum

Term: one to five years

Security: (a) title deed or land

{b) guarantee by 2 persons
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(3) Big Farmer's Loan
Interesﬁ: {a) 14%/annum for loan amount
E100,000 - E300,000

(b) lS%/annum'for loan amount
B300,000 - B600, 000

{c} 16%/annum for loan amount over B600, GO0
Term: one to five years

Securify: (a) title deed or land

(b} guarantee by 2 pérsons

The amount of BAAS's loan has been standardized for crop and livestock

as follows.

Rice: B900/rai (B5,625/ha)
Cassava: B970/rai (36,063/ha)
Sugarcaiie: ¥3,200/rai (#20,000/ha)
Chicken: - - B85/head

The performance of BAAS's and agricultural cooperative's credit

services is shown in Tables 11 and 12 for 1982.

" The agricultural cooperatives serve distribution of farming commodi-
ties such as fertilizers, agro-chemicals, farming implements and machinery
to their members. The agriculturél cooperative offices have been
established in each district/sub-district. Their activities are needed

te be expanded to meet the farmer's demand.

2.2 Marketing

(1) Rice

The marketing of rice in Thailand is largely undertaking by the
private sector. The rural middle marchants buy rice (paddy) from

farmers.
The big marchants or mill owners buy paddy from the middle

marchants and they sell rice to the central markets by themselves or

through- agents. A recent survey of agricultural marketing studies
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/1

in ThailanduM.'.Concluded that system is basically efficient.

Marketing margins are low and price throughout the system respond
quickly to éhanges in terminal market conditions.' The share of the
pfice quoted on the Baﬁgkok market . and actually received by the farmers
is high. The relationship between paddy prices in Bangkok, local

markels and the farm gate price in 1979 and 1980 is shown in Fig. 2.

The government has intervened in marketing of paddy to provide

a minimum price guarantee for farmers.

(2) Other Cropé

ther crops such as groundnuts and mungbeans are collected by
the rural middle marchants from the.farmers and sold to the provincial
markets and“transported'to the central wholesale mérket through'big or
middle marchants or aqenté.- In case of fruit, there is no provincial
market., Fruits and vegetablés are directly transported to the whole-

sale markets in Bangkok except some quantity for local consumptions.

2.10 Existing Irrigation System

RID has been endeavouring to develop the irrigatiéﬁ systems and

water resources facilities. At present, there are several irrigation

projects in the Study Area and out of 438,000 ha of arable lands, only

27,000 ha is declared to be irrigated by RID. - The irrigation projects in

the Study Area are listed up in Table 13.

/1:

World Bank: Income growth and poverty alleviation

in Thailand, 1980.
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3. PLAN FORMULATION

3.1 Surveyed Area

On the basis of compositive studies on topography, soils, geology,
hydrology, sbcio—economy, etc., the following irrigation schemes are
identified to have a high potentiality for agricultural developﬁent in
the Study Area, viz. the Khlong Luang Irrigation Schéme in Chon Buri
Province and the Ban Khai Extension and:Khlbng Thap Ma Irrigation Schemes -
in Rayoﬁg Province. -In addition, the upgrading of the Ban Khai Existing "
Irrigation Scheme is preferentidlly réquired and the agricultﬁral develop-

ment plan is also worked out in this study.

In order to assess the soils, land capability and present land:uSe;
for selecting thelpotential irrigable area of each development scheme,
the Surveyed Areas were'tentatively demarcated by encompassing the scheme
aréea to bhe developed as shown in Figs. 3 and 4. The Surveyed Area’ for the
Khlpng Luang Iirigétion Scheme is approximétely 300 kmé. The Sﬁrveyed
' Area in the Rayong river basin is approximately 400 km2, for the Ban Khai

Extenéion.and Existing, and Khlong Thap Ma Irrigation Schemes.

3.2 Potential Irrigable Area

Following the results of the land capability classification, present
land use and other selecting factors, the potential irrigable areas are
delineated in both the Khlong Luang and Rayong riveY basins as shown in

Figs. 3 and 4.

3.2.1 Location

The potential irrigable area for the Khlong Luang Irrigation Scheme
area is located immediately to the east of Phanat Nikhom which is located
about 30 km northeast from Ch@n Buri municipality. The area.lies on both
banks of the Khlong Luang river and is béunded by hill skirts in north and
south, extending for 25 km from east to west with én average width of 4 km.

Acreage of the area is apprdximately'll,700 ha in gross.

The Ban Khai Extensioh.area of'9,000 ha in gross lies on the left

bank of the Rayong river and outside the Ban Khai Existing Scheme area.
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The area is located Jmmedlatgly to the east of Rayong mun301pa11Ly and
slenderly extends Porth to south along the left main canal of the Ban Kha1

Exislting Schenme.

The Kh1onq Thap Ma ared lies over both banks of the Khlong Thap Ma
river which 1s a tllbutdry of the Rayong river, ‘“The area covers 2,800 ha
in QLOSS dnd is locat@d 1mmedlately west from the Rayong municipality,

hounded by the Rayong river in east.

3.2.2 Soils

The soil conditions in the botential irrjgable area for each irriga-
tion scheme are studied based on the soil series'referring to the Detailed
Reconnaissance Soil'Survey'Maps of Chon Buri ana Rayong Provinces.in a
scale of 1/100,000 published:by the Soil Divisidén, Department of Land
Development. Distributions of the soils by each scheme area are preseﬁted

in Tables 14 to 17 and briefed below.

Khlong Luang Irrigation Scheme area: The major scoils comprise 57% of

Chon Bufi series and 27% of ¥Xhlaeng series (K1) grouped into semi-
recent alluvium and 9% of Satuk series (Suk) grouped into old

aliuvium,

Ban Khal Extension Irrigation Scheme area: The major scil distri-

bution is 30% of Khok Khian series (Ko), 18% of Alluvial socils-poorly
drained complexes (AC-pd) grouped into semirecent alluvium and 9% of

Ban Thon series (Bh) grouped into beach and sand bars.

Ban Khai Existing Irrigation Scheme area: The major soils consist of

61% of Alluvial soils-poorly drained complexes (Ac—pd), 22% of Khok

Khian series (Ko) and 10% of Ban Thon series (Bh}..

Xhiong Thap Ma irrigation Scheme area: The majcr soils compiise 59%

of Alluvial seils-poorly drained complexes (AC?pd) and 10% of Rayong

series (Ry) grouped into beach and gand bars.
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The brief descriptions on the major soil series mentioned above are

as follows:

_ Chon Buri series {Cb): The Cnon Buri series are soils chatacterized

by the argillic B horizen having an aguic moisture regime. Tﬁe soils
are derived from terrace sedimenté and mainly extend over.the low
marine terrace. Relief is flat to nearly flat with slope of 2% or
less. The soils have, in general, very aeep efoCtive soil depth,
loamy to sandy texture and mottled profile. pH value varies from

4.0 to neutral., The soils have high electric conductivity which is
ranked in affected class for crop cultjvation. However this condition
is confined in deep subsoils. Organic matter contents are low in
both topsoils and subgoils. Cation exchange capacity is modérately
low ranging from 2 meg. to 20 meq; which are highly saturated by bases
at a level of 40% to 100%. Inherent fertility is moderate. With
respect to the hydrodynamic feétures, the soils have rather low Qater
helding cap&city ranging from 5% to.24% at.pF 2.5 (1/3 atom) throﬁgh_
out the profile. Drainage conditioﬁ is somewhat'ppor and permeability
is moderate. ‘The Chon Buri series are corrélated'with Low Huﬁic Gley
Sbiis (in National taxonomy) or Typic Paleaquaifs (in USDA takonomy).

They are suitable for rice and upland crops cultivation.

Khlaeng series {K1): The Khlaeng series are soils characterized by

plinthite in the argillic B horizon. They are derived from alluvium
~underlain by marine déposité. They occupy the level téfrain on the
low terraces which,mainly extend over the north western part of the
irrigéble area.. The soils are déep in effective s0il depth, fine
tormedium in texture and mottléd throughout the profile. With regard
~ to chemical properties, pH values show strongly acid. CEC is low in
topsoils, while high in subsoils. Inﬁerent soil fertility appears
moderate. Drainage conditions aré externally and internally poor.
Khlaeng series are dorreléted with.Low Humic Gley Soils (in National
taxonomy) or oxic Plinthaqualfs (in‘USDA'taxonomy). They are suitable

for rice cultivation.
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Satuk series (Suk): Thé Satuk series are 50115 specifically

characterized by silicate clay. in argiliic horizon. They are strongly
weathered and leached. The soils are formed from old alluvium and .
occur on the middle and high terraces which have undulating to gently
rolling topography with slbpé ranging from 2 to 5%. They mainly
extend over the hill_zoné in the irrigable area.. The scils show deep
effcctivé depth and coarse in texture. The reacfion'is strong acid

to slightly acid. CEC is very 1ow; Tnherent soil fertility is low.
Water holding capacity is very low and permeability is moderate.

The Satuk series are correlated with Red Yellowish Podozdlic Soils

{in National tagonomy) oxr Paleustuits {(in USDA taxonomy). .They are

suitable for upland crop cultivation.

Alluvlal 80115, Poorly Pralned Complexes (AC—pd) Thése soils are

typlcal alluv1al goils on the low—lylng ‘alluvial plaln developed

along the Rayong river and its tributaries. They are characterized

by gleic horizon and/or 1ayer. The soils have, in géneral, Fine
texture and strong acid reaction. Inherent fertility of the soil is
low. Water holding capacity is moderately high. The drainage con-
ditions are externally and internally poor, due to flat or depressed
topography and fine scil texture. For upland crop cultivation, proper

drainage improvement is needed.

Khok Khian series (Ko): The Khok Khian series are typical wet soils

characterized by a thick, mottled, gray argillic horizén. They are
formed from relatively old alluvium and occur on the lower parts of
terraceé. Relief is flat to almost flat. The soils have medium
texture, deep effective soll depth and mottled profile._ PH values
show very strong acid to strong acid. CEC.iS low, while base satura-
tlon degree is moderately high. Thc essential nutrlents such as
nitrogen, phosphate and potassium are guite deficient throughout the
profile. ‘The lands are poorly drained with sléw surface runoff.

Khok Khian series are correlated with Low Humic Gley Soils (in National
taxonomy) or Typic Paleaquults {in USDA taxonomy). They are suitable

for rice cultivation.
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Rayong series (Ry) and Ban Thon series (Bh): The soils have been

developed in the old sand dune which is nearly flat and slightly
elevated than the surroundings. The soils consist of the corse
textured deposit of quartz sand. The soil coﬁditions'range-from 4.0
{extremely acid) to 6.0 (medium acid} in pH value. Inherent fertility
is low because of low CEC, low basic saturatlon and high permeability.
'Dralnage condition is somewhat excessive to ‘excessive. Rayong series
and Ban Thon series are correlated Wlth Regosqls and Croundwater
Podéols {in Natioﬁal taxonony) or Quartzipsamments. Ban Thon series
are.correlated'with_Regosols and Groundwater Podzols {(in National _
taxonoﬁy) or Tipic Tropohumods (in USDA taxonomy) . Tﬁey are suitable
for upland crop growing if sufficient water énd fertilizérs are

available.

3.2.3 Land Capability

The land_capabiiity classification of each potential irrigable area
is made according to the Land Capability Classification Maps for rice in
Chon: Buri and Rayong Provinces prepared by the Soil Division, Department of
Land Development._ The result of land capability classification is shown

in Figs. 5 and 6 and summarized below.

(Unit: ha)

Class of Xhlong Ban Khai Ban Khai Khlong
Land Capability Luang Extension Existing Thap Ma
I 830 0 0 0

i 2,970 ) 0 . 0

III 6,300 4,620 4,700 : 760

Iv 0 420 0 80

v 1,600 3,960 700 1,960

Total 11,700 9,000 5,400 2,800

As shown in the above table, some areas classified into class V are
taken up as a potential 1rrlgable area, taking inte account the present
land use of paddy cultlvatlon and the irrigation and drainage improvements

under the w1th—pr039ct condlt;on.
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3.2.4 TLand Use

Present land use map for the potential irrigable area is pfepared
based on the land use maps'in Chon Buri and Rayony Provinces published by
the Department of Land bevelopment and results of reconnaissance survey
by the survey team, and.shown'in Figs;.7 and 8. Proportidnal extent of
major cropping area in each scheme area is'presénted in Table 18. The
followiﬁg:is a brief description of present land use condition in each

scheme area.

¥Khlong Lwang Irrigation Scheme Area: Rainfed paddy cultivation

predominateé in this area. The cultivation area consists of about
10,200 ha or 87% of paddy fields and about 1,000 ha or 9% of upland
fields. Unstable paddy cultivation is pfacticed ﬁéinly in the rainy
season throughout the preject aréa, and yield of paddy is rafher low

with large variance from year to year.

Ban Khai Extension Irrigation Scheme Area: No notable irrigation

facility exists in this area except some villages, where farmers have
simple irrigation facilities mainly in the Bung Ton Chan Irrigation
Project. The cultivated lands mainly consist of paddy fields with
a total area of about 6,300 ha; 70% of the total area, and the upland
fields of about 1,900 ha; 21% of the total area. The remaining lands

are mainly used as orchard garden and village yard.

Ban Xhai Existing Irrigation Scheme Area: The area is provided with

irrigation facilities. Irrigated paddy cultivation is predominant
in this area, but stable paddy cultivation cannot be expected even
in the rainy season because of insufficient irrigation facilities.
About 4,800 ha or 89% of the totai area is cultivated with paddy.

The remaining lands are used as upland fields and village yard.

Khlong Thap Ma Irrigation Scheme Area: The cultivation area consists
of about 2,000 ha or 70% of paddy fields, about 650 ha or 23% of
upland flelds and about 100 ha or 4% of orchard garden. The:remaining

lands are mainly used as village yard.
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3.3 Plan Formulation
3.3.1 Selectioh of Crops

The most suitable cropping pattern for each irrigation scheme area

is set up based on the following considerations in selection of crops.

(1) Rice

Rice is the principal crop for the nation's food and the major
export'commodities for Thailand. ‘The Government has been emphasizing
increase of rice'production'to cope with the future population increase.
and expansion of export to'meet the aim of the Fifth National bBevelop-

ment Pian.

(2) Groundnuts and Mungbeans

Groundnuts are important resources for food oil and protein and
mungbeans are those for protein. ' These beans are suitable crops for

second crop after rice in a rotation cropping system.

(3} Sugarcane

Sugarcane is the major crops cultivated in the Khlong Luang
Irrigation Scheme area as well as cassava. Sugar is an important
commodity for the Thai economy. The value of sugar exported in 1979
occupied 5% of the total value of the agricultural exported commodities.
Recently the international price of sugar is hanging at low level,

but importance of sugar production for Thailand is not varied.

(4) Vegetables

Major vegetables cultivated in the Study Area are Chinese kale,
water melon, yard lohg pea and chilli, but these crop areas ére not
large af present. Taking into consideration the future demand resulted
from population increase, production of vegetables should be magnified.
Necessity of mégnification for vegetable production in the Study Area

is expressed in Table 19.
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(5) Fruit Trees
Durian and rambutan are special pioducts in the Rayong Province

area. These products are not only consumed in the lodal area, but

also most of products are transported to the Bangkok markets.

3.3.2 Cropping Pattern Alternatives

In prder to formulate the most suitable'agricultural devélopment
scale For each irrigation schéme with relation to the water resoufces
development plan, the alternative cropping patterns_afe planned taking
into account the méteoroiogical conditions, soii_éonditions, water évaila—
bility, labor réquirements and socio-economic conditions. The alternative
cropping patterns.for each irrigation scheme are presented in Table 20.
The basic considerations for setting up the alternatives are briefed

below.

Khlong Luang Irrigation Scheme: The proposed‘Khlong Luang dam

reservoir will serve the domestic and industrial Watér to.thé coastél
area aé well as the irrigation water to the irrigation scheme area.
Therefore, the six alternatives are set up considering of water-
saving type of cropping pattern. In three alternatives, rice will

be cultivated in the rainy season and the upland crops such as
groundnuts, mungbeans and vegetables will be mainly planted in the
dry season, based on the cropping intensities of 150%, 140% and 130%.
For other three alternatives, sugarcane cultivation is taken into
account in the area corresponding to 4.5% of the total area based on

the present land use.

Ban Khai Extension Irrigation Scheme: Three alternative cropping

patterns are set up in cropping intensities of 150%, l40%_and 130%.
In the rainy season rice will be planted, and in the dry season rice,
upland crops such as groundnuts and vegetables will be planted,.

In accordance with the present land use, tree crops will be also

planted in 580 ha out of the total area.
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Ban Khai Existing Irrigation Scheme: Three alternative cropping

patterns are also set up in cropping intensities of 150%, 140% and
130%, - taking into consideration thé present cropping patﬁern undex
the irrigated condition and equal distribution of irrigation water
in bhoth the.Existing and Extension areas. Although the present
cropping intensity is 160%, it is about 90% under the irrigated
condition. In the rainy season rice will be cultivated, and in the

dry season rice and upland crops will be cultivated.

Khlong Thap Ma Irrigation Scheme: The schéme area will be served

the irrigation water from the proposed Khlong Thap Ma reservoir
which is blessed with abundant watef:to Le used'only'for irrigation.
Therefore, three intensive cropping patterns are worked out in
cropping_intenéities of 180%, 170% and 160%, Rice will be cultivated
in the rainy.seasoh, rice and'uplahd Crops such as qroundnuté ang
vegetables will bé cultivated in the dry season. Fruit trees will

be irfigated mainly in the dry season as a perrenial crép based on

the present land use.

3.3.3 Selected Agricultural Development Plan

In accordance with the results of optimization studies on sach dam
scheme presented in Sectoral Report XI, the following agricultural

development plans are selected to be most suitable plan:

Khlong Twang Irrigation Scheme: The exploited water resource limits

the irrigation area to 6,600 ha in net (7,800 ha in gross) with
cropping intensity of 140%. Since sugarcane can be planted in upland
fields under the rainfed conditions and the Government put stress on
rice cultivation rather than sugarcane, the cropping pattern—Z is

adopted as the proposed plan.

Ban Khai Extension and Existing Irrigation Schemes: The exploited

water resources of the Nong Pla Lai and Khlong Yai reservoirs can
supply water to the whole potential irrigable arca of 7,700 ha in
net {9,000 ha in gross) in. cropping intensity of 140% for the Ban

Khai Extension Scheme area other than the Existing Scheme area of
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4,800 ha in net (5,400 ha in gross). The cropping intensity for
the Existing Scheme area is taken to be 140%, the same intensity as
the Extension Scheme area, in order to maintain the same farm income

under the with-project condition in the both areas.

Khlong Thap Ma Irrigation Scheme: The most suitable cropping pattern
is the cropping patterﬁ—Z with cropping intensity of 170%. The net
jrrigatidn area is 2,400 ha (2,800 ha in gross) which is correspond-

ing to the whole potential irrigable area.

3.4 Proposéd Irrigation Scheme Area
3.4.1 Location.

Locations of each proposed irrigation scheme area are the same place
as the potential irrigable areas except the Khlong Luang Irrigation Scheme

area, and are described in Section 3.2.1.

In accordance with the result of optimization study of development
scale, the proposed irrigation area for the Khlong Luang Irrigation Scheme
is selected from the damsite to lower part as far as 6,600 ba are obtained,
The selected area extends from the damsite to Phanat Nikhom along the both
banks of the Khlong Luang river and is almost identical with that envisaged

by RID.

3.4.2 Soils and Land Capability

The soil conditions of major soil series distributed and the land
capability in the Ban Khai Ektension, Ban Khai Existing and Khlong Thap

Ma Irrigation Scheme areas are explained in Sections 3.2.2 and 3.2.3.

In the Xhlong Luang Irrigation Scheme Area, Chon Buri series (Cbh)
occupies 57% of the total area, and Klaehg series (K1) and Phan Thon series
(Ptq) are distributed in 27% and 93 of the total areé respectively. Their
distributions are shown in Fig., 3. The land capability map is also shown

in Fig. 5.
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3.4.3 Present Land Use

The present land use in the Ban Khai Extension, Ban Khai Existing and

Khlong Thap Ma Irrigation Scheme areas are described in Section 3.2.4.

The present land use in the Khlong Luanq Irrigation Scheme area

comprlse 85% of rice f;eld 11% of upland crop fields and 4% of others.

The present cropping calendars in each irrigation scheme area are

presented in Fig. 9.

3.4.4 Socio-gconomy

The:socio—economic situations in each irrigation scheme area are
estimated based on the data obtained from the Town (amphoe) Offices

concerned.

Administratively the Khlong Tuang Irrigation Scheme area extnnds over
one (1) District (amphoe) and seven (7) Towns {tambons). Number of house-
holds, population and family size are 2,140 households, 13,368 persons and
6.2 persons respectively. Number of farmer's households and average farm

size are 1,917 households and 4.1 ha respectively.,

The Ban Khai Extension Irrigation Scheme area extends over two (2)
Districts and ten {(10) Towns. Number of households, population and
family siée are 2,730 households, 15,610 persons and 5.7 persons respec-
tively. Number of farmer's households and average farm size are 2,280

households and 3.9 ha respectively.

The Ban Khail Existing Irrigation Scheme area extends over two (2}
Districts and seven {7) Towns. Number of households, populations and
family size are 1,840 households, 9,300 persons and 5.1 persons respec-
tively. Number of farmer's households and average farm size are 1,625

nouseholds and 3.3 ha.

The Khlong Thap Ma Irrigation Scheme area extends over one (L) District
and four (4) Towns. Number of households, p0pula£ions and family size are
690 households, 4,130 persons and 6.0 bersons respectively. Number of '
férmer's households and average farm size are 580 houscholds and'4.8 ha

respectively.
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The detailed features of socio-economic conditions for each irrigation

scheme area are presented in Table 21,

3.4.5 Agricultural Production

The present situatioﬂs of agricultural production .in each ifrigation
scheme area are predominant in crop production, Livestock'raising ig not
prevailing, the farmers raise small number of cattles for animal p@wer
and small number of pouitry for cash income and self consumption. There
is no cow for milk in the area; The present crop production for each

Airrigation scheme area is presented in Table 22.
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4, ANTICIPATED YIELD AND PRODUCTION

4,1 Tuture Land Use

On the.basis of the proposed agricultural development plan, the
present land use in each irrigation scheme area will be changed into the
future land use as shown in Table 24, The net irrigable area will mainly

be developed for rice cultivatidnin the rainy season, and upland crops
such as groundnuts, mungbeans and vegetables in the dry season. '
The remaining non—irrigable area will be used as upland field and for

village Yards, canals, roads, etc.

4.2 Proposed Cropping Pattern

Paddy is selected as a main crop in each.irrigation sdbeme.area.
In studying the cropping pattern, the following items are.fully taken into
consideration:

(a) Climatic tonditidn,

(b) éoil chafécteristics,_:

(c)' Topography,

(a) Availagility of'irfigation water,

{e) Agrﬁnémic characteristics on crops,

(£} éredominant varietiés.of crops,;

(q) Availability of.iabour forces,

(h) Farmers'! intent, and

(i) National policy for agricﬁltural development..

The proposed cropping patterns for each irrigation scheme are shown

in Table 23 and'Fiq; 10.
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4.3 Proposed Farming Practices

Togaether with the introduction of modernized irrigation and drainage
systems and strengthening of agricultural support services, the improved
férming practices will be introduced into all the farmers in the scheme '
area to maintain the high crop productivity. The followings are descrip-
tions of proposed farming practices particularly for rice and other mMajor

crop preductions.

{1) Rice

For increasing rice yields, distributing seeds of good quality,
which are multiplied from high yield varieties, is essential. In
this context, the Rb varieties such as RD-7, RD-9 and RD-25 aré.
proposed (as the suitable improved vafieties). From the viewpoints
of self consumption for farmers, some local varieties are planted.
The ratio between the improved and local varietiés is proposed at

'80:20 in the future.

In addition, proper fertilization"is essential to obtain the
target yields. The total fertilizer requirément would be 80 to 100 kg
ﬁer ha of nitrogen and 30 to 50 kg per ha of phosphate for the improved
varieties. For the local wvarieties, applidation’of 30 to 40 kg per ha
of nitrogen and 20 to 30 kg per ha of‘phosphate are proposed.
Fertilization of nitrogen mentioned above is mainly made for basal

and top dressing.

Propér water management.is indispensable for cultivation of the
iﬁproved variéties. Water is supplied ' in deep_dépth during the
rooting period of seedlings and intical period for the punicle
develépment and fertilization stage of rice plants. Whereas, during
the:period'from abbut 40 to 50 days after transplanting to about 20
to 30 days before heading for_éontrol ofﬂnon?productive'tillers and

from about 20 days before haivesting, water supply is stopped.

As regards the plant protection,_intéhsive application of agro-
‘chemicals is required to control insects, i.e. stemborers and plant
hoppérs;_and disease, i.e. blast. It is recommended that spraying

should be done systematically through the farmers® group.
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Mechanical land preparation by means of tractor is recommended.
To decrease loss of paddy grains harvested, thresher will'bé'iﬁtrow

'duced to the area.

(2) Beans

To improve farming practices fof groundnuts and mungbeans, good
lahd preparation, careful pulverizing, optimum application of
fertilizers and partient spraving of'agfo;chemicals'afe indispendablé.
As to fertilizer application for beans, 7 to 13 kg per ha of nitrogen,
7 to 13 kg per ha of phosphate and 10 to 20 kg per ha of potassium
are recommended. Since conditions of excess moisture content in soils
are undesirable for growth of beahs, careful attention should be paid

to drainage.

(3) Fruit Trees

For durian and raﬁbutan, the proper pruning for young trees,
optimum fertilization and proper irrigation especially during the
period from floral differentiation to.maturity of fruits, and spray

of égroéchemicals to control pests and diseases are important.

4.4 ~Input Reguirements
4.4.1 Labor Requirements

The present and future labor requirements in eaéh'proposed irrigation
scheme area are presented in Tables 25 and 26. According to these tables
the péak labor requirements occur in July at present and in August in
future. The monthly labor requirements for each area can be applied by
the family labor force in each area except the Khlong Thap Ma Irrigation
Scheme-area. However, the hired laboi force for the Khiong Thap Ma Irri-
gation Scheme area is'required only in August and its amount is to be
approximately 5,000 man-days per month,‘dr 200 man-days peér day, or

2 man;days per ha.

4.4.2 Material Requiréments

Annual farming material requirements such as seeds, fertilizers and
agro-chemicals for each proposed irrigation scheme area are estimated as

‘shown in Table 27.
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In order to meet the future demand of farming materials, the distri-
bution system of farming materials of the Agriéultural Cooperatives should

be strengthened.

4.5 Anticipated Yield and Preduction
4.5,1 BAnticipated Yield

After completion of construction for the irrigation facilities,
farming practices in the scheme areas will be improved in agricultural
technics and in investment for farming by strengthening support services.

Owing to the results of these improvements, yields of crops will be

increased remarkably.

The target yields of crops at the full development stage are projected
~as shown in the following table referring to the results of experiments
conducted by the Agricultural Experimental Stations and informatién from
the Agricultural Extension Offices in the Study Area. Duration to reach

the target yields of these crops would be needed at least five years.

(Unit: t/ha)

: 1
Crop Presentém- Target
Rice
- Local variety 1.8 4.0
- Improved variety - wet season 2.3 4.5
- Improved variety - dry season - 5.0
Groundnuts (with shell) 1.3 2.5
Mungbeans _ 0.8 1.5
Veqétables {average) o . - 5.0 10.0

Fruits (average of durian and rambutan) 5.0 7.0

4.5.2 BAnticipated Crop Production

The yield and production of crops in the scheme areas will increase
'year by yéér under the proper irfigation farming and drainége.improvemént
as well as étrengthening of the agricultural support services, etc,  Based
on the proposed cropping patterns, irrigation area and targét"yields'of
the crops, the total crop productions in each irrigation scheme area unde{

the with-project conditions are estimated as shown in Table 28,
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5. BENEFIT

5.1 Price Prospect
5.1.1 FEconomic Prices

Agricultural benefits are estimated based on the economic prices

prospected in 1990. The prices over 1990 are assumed to be constant.

"The prices of both output and input commodities for agricultural
production are estimated on the basis of the international market prices,
The FOB and CIF prices at Bangkok or FOB prices at the main international
trading port are converted to the constant prices in 1990 referring to
the "Price Prospected for the Major Primary Cbmmodiﬁieé" published by the

World Bank in 1981.

The farmgate prices at the scheme site are calculated by adding oxr
reducing cost required from Bangkok to the farmgates starting from the

international market price at Bangkok.

The economic prices of major commodities concerned with agricultural

development plan are presented in Tables 29 and 30.

5.1.2 Financial Prices

The current prices are studied for evaluation of farm economy in the
scheme area on the basis of the data and information collected from the
National Statistical Office, the Bepartment of Economics, MOAC, the
Provincial Offices concerned and the resulté of farm survey carfied out
by the Study Team. The financial prices of the major agricultural com-

modities are given in Tables 29 and 30.

5.2 Benefit
5.2.1 Incremental Benefits by Alternative Cropping Pattern

Incremental benefit are estimated to find the remainder between the
total net production value under with-project conditions and that under

without-project conditions.
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The production cost and net production value per ha by crop are

estimated as shown in Pables 38 to 45.

The total net production value

per ha and the incremental benefit per ha by the alternative cropping

pattern in each potential irrigable area are estimated as below.

{(Unit: - B/ha)

_ . Total Net Pro-
Irrigable Cropping ,Cropping duction Value Incremental
" Area Pattern Intensity Without- With- RBenefit
- Project Project
Khlong Luang H (1.5} 12,928 43,505 30,577
2 (1.4} 12,928 40,286 27,358
3 {1.3}) 12,928 38,152 25,224
4 (1.5} 12,928 43,117 30,189
5 (1.4) 12,928 39,898 26,970
6 (1.3) 12,928 37, 764 24,836
Ban Khai 1 (1.5) 15,889 44,070 28,181
Extension 2 {1.4) 15,889 41,633 25,744
3 (1.3) 15,889 39,220 23,331
Ban Khai 1 (L.5) 23,943 41,163 17,220
Existing 2 (1.4) 23,943 38,742 14,799
3 (1.3) 23,943 36,321 12,378
Khlong Thap Ma 1 (1.8} 14,342 51,533 37,191
2 (1.7} 14,342 48, 363 34,021
3 (1.6) 14,342 45,328 30,986
4 {(1L.5) 14,342 42,413 28,071

5.2.2 IiIncremental Benefit in the Proposed Irrigation Scheme Area

The total net production value per ha in each proposed irrigation

scheme area under without- and with-project conditions is estimated as

shown in Tables 54 and 55.

The incremental benefits per ha for each scheme area are estimated

as shown below.

(Unit: E/ha)

Scheme

Total Net Production Value per Ha

Without-project

With-project

Incremental
Benefit

Khlong Luang
Ban Khai Extension
Ban Khai BExisting

¥Khlong Thap Ma

12,936
15,889
23,943
14,342

40,309
41,633
38,742
48,363

27,373
25,744
14,799
34,021
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6. FARM BUDGET

6.1 General

~ Financial evaluations for the proposed agricultural development plans
in each irrigation schleme are made by the analysis of the typlcal farm

budgets and assesswent for repayment of Lhe construction cost

Farm budget analysis is conducted to assess whether the scheme will
have sufficient incentives to the farmers in the area and will bring

enough increase of income in the farmer's aconomy .

6.2 Typical Farm

The typical farmers are éelected two types of farmers who have 2.0 ha
and 5.0 ha of gross area for the Khiong Luang and Khlong Thap Ma Irrigation
Scheﬁes and 2.0 ha and 3.5 ha of gross area for the Ban Khai Extension and
Existing Irrigation Schemes, based on the land holding data in Chon Buri

and Rayong Provinces presented in the Agricultural Census Report, 1978,

6.3 Parm Budget Analysis

The results of farm budget analysis for each irrigation scheme are

presented in Tables 56 to 63.

As shown in the tables presented above, the farmer's economy  under
with-project condition will be remarkably improved as compared with that
under without;project condition in each scheme area. Especially the small
land holding farmers meet their balance by off-farm work income. The
farmer's economy under withiproject conditions will be improved and will

have enough reserve to meet capacity to pay.

I1-31



7. STRENGIHENING OF AGRICULT.URAL "SUPPORT SERVICES

In orxder to perform éach irrigatibn scheme Successfﬁlly, strengthening

of the agtricultural éupport services is indispensable,

(1) Agricultural Extension Services

In reqérd ko number of extension agents in the Study Area, one
field ageﬁf Contacts with 1;000 té 1,300 farms. This number nearly
achieves the Govermment's target. On the other hand, especially'the
low class field extension staff.are considefed to be insufficient in
agricultural techﬁology. Traiﬁing'fdr the low class field staff and
the leading farmers is_importént. Pfovidiﬁg sufficient number of
vehicles for the field stéff is importantito.raise effects of the
extension services, Especially increasing number of pick-up truck
fbf'disfribution of farming matevials ahd'auto;bycicles for staff are

important matters.

(2) Credit Services

Agricultural credit services for farmers are executed by BAAC
and the Agriculture Cooperatives in the Study Area. Their activities
are carried out successfully to some extent. However, more strength-

ening is desireable to serve to the small farmers.

(3} Distribution of Parming Materials

The Agricultural Cooperatives distribute the farming materials
such as farming machinery, tool, fertilizers and chemicals to the.
farmers., However, their activities are not sufficient due to lack

of fund.. Strengthening of finance to them by BACC is important.
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Table 2

SUMMARY OF CLIMATE

Clima-

94.5

tolegical Ob::;:igton Apr, May Jun. Jul, BAuwg, Sep. Oct. Nov. Dec. Jan, Feb. Mar. Annual SData
Features i curce
Adlr Temperatire {°C)
Mean Chon Buri 29.6 29.3 28.9 20,6 28.3 27.9 27,3 26.7 25.8 25.9 27.4 -28.8 27.9 (1)
Sattahip 29,7 29,2 28,9 28.4 28.4 27.9 27.1 26.5 26,1 26.7 27.9 28,9 21,9 1)
8. Neng Mapring - 28,1 28.1 27.8 27,9 27,7 27.4 27.2 26,0 25.0 24.7 26.0 27.4 26,9 (2}
Mean Max. Chon Buri 34.1 33.3 32.5 31.9 31.6 31.2 31.3 31.1 31.0 31,3 32.1 '33.2 32,0 (1)
Sattahip . 34.6 33,3 32.7 32.4 32,5 32.2 31L.9 32,2 32,4 -33.2 33.6 34.1 32,9 (1}
B. Nong Mapring  35.1 33.5 33.4 33.0 32.9 32,9 33,1 32.9 33,1 33.5 33.7 34.9 33.5 (2}
Mean Min. Chon Buri 25.4 25.4 25,5 25.0. 24.9 . 24,4 23.8 22.1 20.3 20,1 22,4 24.2 23.6 (1)
sattahip 26,5 26.226.4° 25,7 25,6 25,0 24,0 22,6 21.5 22.1 24.2 25.& 24.5 {1)
B, Nong Mapring 2l.6 22,6 21.5 22.0 21.6 20.9 21.2 1%9.1 16,7 15.9 15.3 20.0 20,1 {2)
Extreme Max, Chon Buri 38.0 37.8 37,1 35,5 34.7 34.4 34.8 35,2 36.1 36.2 36.6 37.0 3.0 {1)
Sattahip 40.5 40,5 37.2 37.8 37.2 37.4 36.2 37.4 38.3 39,0 39.4 19,5 40.5 (1)
B. Nong Mapring 40.0 40.0 32,0 43.5 39,0 40.0 38.9 40.0 38.5 38.5 39.4 39.3 43,5 {2)
Extreme Min. Chon Buri 20.4 '21.2 21,0 20,5 20.% 20.6 18,2 14.2 12.0 9.9 16.5 17.5 9.9 (1)
Sattahip 2.0 21.5 20.9 19.0 2i.5 19.0 19,5 15.0 12.8 1.3 15.8 18.7 12,3 (1)
B, Nong Mapring 16.2 18.5 18,5 19.0 20,2 19,5 15.2 10.5 9.0 8.0 10.0 9.8 8.0 . (2)
Relative Humidity {%)
Mean Chon Buri 71.0. 75.0 75.0 75,0 76.0. 80.0 80.0 73.0 66.0 §7.0 71.0 71,0 73.0 (1)
Sattahip 77.0 79.0 76.0 77.¢ 77.0 8L.0 83,0 76,0 70.0 70.0. 75,0 76,0 76.0 (1)
B. Nong Mapring 92,2 94,5 94.9 94,8 94.9 95.6 94,6 90.1 68.0 92.5 92.8 93.5 93,2 (2)
Mean Max. Chon Buri 87.6 g8.8 87,6 B88.5 90.0 92,3 93,0 89.5 85.1 55;0 86.2° 87.8 88.5 (1)
Sattahip - 87.3 88.8 86.0 87.4 87.6 90,7 93.3 89.0 84.7 94.2 BB.2 87.6 87.9. (L)
Mean Min. Chon Buri 56.7 60.8 61,3 62.9 4.0 7.1 667 57.2 50,1 52,0 56.2 56.5  53.3 (1)
K Sattahip 6l.1 66,6 65.5 64.2 65.9 68.3 69.1 60,7 53.0 51.2 57.0 59,9 61.9 (1)
Extreme Min..'Chon Buri 29,0 32.0 42.0 43.0 . 45.0 46.0 42,0 29.0 22.0 20.0 25.0 23.0 20.0 (1)
Sattahip 33.0 43.0 43.0 47.0 48.0 45.0 38,0 29.0 21.0 25.0 17.0 29.0 17.0 (1}
Evaporation (mm}
' B. Nong Mapring 111.3 102.4 .93.3 5.0 90,0 73.7 91.2 96.7 101.7 99,4 93,5 112.0 1,164.2 (2)
Bang Phra 115.9 209.7 101.0 97.3 91.3 78,3 €51 87.5 84.7 V6.2 76.9 103.1 1,110.1 (2}
Ban Mai 121.3 11).6 107.7 106.6.103,8 50.9 98.8- 96.6 107.7 109.1 107.5 125,9 1,287.5 {2}
Wind Velocity (km/ha)
Chon Buri 11,9 10.9 13,2 12.2 12.0 9.8 3.3 11.5 12.2 11.9 13.0° 13.2 1.7 (1)
Sattahip 13.3 13.3 18.2 17,4 16,9 13.7 10.7 12.6 13.2 11,1 12.6 13.7 13.8 (1)
Cloud éover (Oktaﬁf
Chon Buri 4.7 6.1 6.5 6.7 6.9 6.7 58 4,5 3.6 3.9 3.8 4.0 5.2 {1)
Sattahip 4.9 6,4 65 6.9 6.9 69 69 4.8 3.7 3,9 4.1 4.3 5.4 {1}
Rainfall {mm)
' Rayang ' 62.9 210.7°120.8 122.3 112.3 203.6 203.6: 63.2 8.6 17.8° 47.6 53.3 1;226.6  {2)
Ban Khai 87.8 215.3 161.3 123.9 13%.4 238.7 195,9 68.2 11.5 24.6 30.1 42.2 1,320.9 {1}
Sattahip 76.3'193,6 74.4 98.4 97,0 211.5 275.0° 86.3 15.6 21.6 41.5° 53,6 1,244.9 (1)
Bang Lamung 102.6 158.5 89,6 94,5 113,6 220.1 252.7 61.5 8.3 10.4 36.9 48,7 1,198.4 (2)
8i Racha 88.3 150.6 110.8 113.6 131.7 257.7 2i8,1 51.3 13.7 1}1.1 31.4 38.7 1,21B.9 (2)
Bang Phra 113.2 161,9:120,3 124.7 154.6 295,4 222.6 48,9 - 10.2 10.5 47.2 45.6 1,349,1. (2)
Chon Buri 77.6 158.8 119.4 152,2 162.4 295.2 210.9 53.9 6.0 13.9 11,3 34,1 1,307.6 (2}
Ban Bung 151.9 117.8 129.4 136.7 217.5 182,2 41,2 2,4 8.1 26.3 45.3 1,160.3 {2)

Data Source:
{2) RID
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Table 4 NUMBER OF FARM BY LAND HOLDING SIZE IN
CHON BURI AND RAYONG PROVINCES

Chon Buri Province Rayong Province

Farm Size N;:;mOE .Proportion Ng:;mof Proportion
(nos.) (%) (nos.) {%)
under 2 rai (0.3 ha) 8o3 2.3 430 1.3
2 - 3.9 (0.3 - 0.86) 2,257 5.9 1,556 4.9
4 - 5.9 (0.6 - 0.9) 2,635 6.9 2,172 6.8
6 - 9.9 (1.0 - 1.86) 3,408 9.0 © . 2,886 9.0
10 - 14.9 (1.6 - 2.4) 5,264 13.9 4,455 13.9
15 ~ 19.9 (2.4 - 3,2) 3,603 9.5 3,397 10.6
20 ~ 24.9 (3.2 - 4.0) 4,068 10.7 4,540 14.2
25 - 29.9 (4.0 - 4.8) 2,495 6.6 2,125 6.6
30 - 39.9 (4.8 - 6.4) 5,075 13.4 3,768 11.8
40 - 49.9 (6.4 - 8.0) 2,534 6.7 2,054 6.4
50 ~ 59.9 (8 - 9.6) 1,979 5.2 1,515 4.7
60 - 79.9 (9.6 - 12:8)  981 2.6 779 2.4
80 - 99.9  (12.8 - 16.0) 1,294 3.4 1,291 ‘4.0
100 - 139.9 (16.0 - 22.4) 679 1.8 606 1.9
140 - 179.9 (22.4 - 28.8) 250 0.6 196 0.6
180 - 249,9 (28.8 - 40.0) 226 0.6 131 0.4
250 and over (40.0 and_ over) 354 0.9 174 0.5
All size 37,995 100.0 32,065 100.0

Data Source: Agricultural Census Report 1978 by NSO
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Table 7

CROPPING CALENDAR BY CROP UNDER PRESENT CONDITION

1. Lowland Rice in Wet Season

Local'Variety -

Improved Variety -

Sowing o
Trangplanting:
Harvesting

Growth period:

Sowing :
Transplanting:
Harvesting :
Growth period:

2, Lowland Rice in Dry Season

Improved variety -

3. Groundnuts -

4. Mungbeans -

5. Cassava -

Sowing :

Transplanting:

Harvesting
Growth period:

Sowing :
Harvesting

Growth period:

Sowing :

Harvesting
Growth pefiod:

Planting.
Harvesting :

"Growth period:

6. Sugarcane, Plantcane

Planting
Harvesting :
Growth period:

Ratoon cane.

Ratooning :

‘Harvesting

Growth period:

7. Vegetables, Water melon

Chilli

Sowing
Harxvesting
Growth period:

Sowing
Harvesting .  :
Growth period:

‘Middle of December -

Beginning of June - Middle of July

Beginning of July - Middle of August
Beginning of November - Middle of December
150 days ]

Middle of June - End of July

Middle of July - End of August

Middle of October - End of November

120 days

Beginning of December - Middle of January
Beginning of Januwary - Middle of February
Beginning of April - Middle of May

120 days

Middle of June - Middle of July
End of September - Middle of November

"110 - 120 days

Beginning of May - Middle of June, or
Middle of- September - Middle of October
Middle of July -~ Middle of August or
End of November ~ End’ of December

80 - 90 days

Mlddle of October - End of Novenmber
Mlddle of August - End of October
10 - 12 months

Middle of February
End of April .

Middle of December -
Middle of December -
12 - 14 months

Middle of December - End of April
End of April
11 - 12 wonths

Middle of May - End of June .
Middle of August - End of Séptember
20 - 100 days

Middle of May — End of June _
Middle of August - End of September
20 - 100 days
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Table 8 CHARACTERISTICS OF RD 7 AND RD 25

1. RD 7 (C-63/GR88/Sigadis): (Year of Release, 1975)

Type: Non glutenous

Growing period: 115 - 125 days
Dormancy period: 5 weeks
Reaction to diseases:

BL BS Sh.B Sh.R BB YOLV RSV REN
5 s MS MR Vs MS MS 5

Reaction to insects:

BPH GLH WBPH SB GM
R R . MS MR R

2. RD 25 (KDML105/IR2061, 214-2-3-3/KDML105/IR26): (Year of Release, 1981)

‘Type: Non glutenéus
Growing period: 100 days
Dormancy period: 3 weeks
Reactien to diseases
'BL  BS sh.B SR.R BB  YOLV RSV RKN
S S s MR MR S ‘MR -

Reaction to insects:

BPH GLH WBPH SB GM
R MR R - -

Note: BL: Blast RSV:  Ragged Stunt Virs
BS: ‘Brown Spot RKN: - Root Knot Nematode
Sh.B: = Sheath Blight BPH: Brown Plant Hopper
Sh.R: °“Sheath Rot E GLH: Green Leaf Hopper
BB: Bacterial Leaf Blight WBPH: White Back Plant Hopper
YOLV: Yellow Orange Leaf Virus SB: Stem Borer
GM: Goll Midge
S: Susceptible VS: Very Susceptible
MS: Moderately Susceptible - MR: Moderately Resistant
R: Resistant

Data Source: Rice Institute, Department of Agriculturef
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Table © PRODUCTIONS OF MAJOR CROPS

1979/80 .

bata Source:

Planted Area:

Average Yield

Agricultural Exténsion Offices
in Chen Buri and Rayong

: Agricultural Statistics of Thailand

II-42

1980/81
Crops Planted Average Pro- Planted Average Pro-
P Area Yield duction Area Yield duction
' (ha) (t/ha} (103t) {ha) (t/ha)  (103t)
Rice
Chon Buri Province 38,440 1,00 38.4 - 57,300 1.90 108.9
Rayong Province 11,460 1.96 . 22.5 12,020 1.81 21.8
Study Area 49, 900 60.9 69,320 130.7
Cassava
Chon Buri Province 89, 350 11.7 1,045.,4 101, 960 14.7  1,498.8
Rayong Province 68, 640 14.3 981.6 70,000 <16.3 1,141.0
Study Area 157,990 2,027.0 171,960 2,639.8
'§Bgarcane
Chon Buri Province 67,080 30.8  2,066.1 64,170 38.5 2,470.5
. Rayong Province 14,670 27.8 407.8 13,390 36.5 .488.7
Study Area 81,750 ' 2,473.9 77, 560 2,959.2
Note: Figures of Rayong Province are limited to the Stﬁdy Area.



Table 10

LIVESTOCK RAISING

Chon Buri Province

Rayong Province

Study Area

Total  Head per Total Head per Total  Head per

Head Farm Head Farm Head . Farm

Hor se 328 0.9 56 0.0 384 0.7

Cattle 20,953 10,003 0.5 30,956 0.5
Buffalo: 45,795 10, 732 0.5 56,527

Pig 143,439 27,598 1.3 171,037 2.9
Goat 2,750 - 2,750
Chiken - 4,116,930 326, 450 4,443,380
Duck 1,951,850 19,180 1,971,030

Data Source:

Agricultural Extension Offices in Chon Buri and Rayong

Table 11 ACTIVITY STATUS OF BAAC IN CHON BURI PROVINCE (1981)

Number of TFarmer's
Households

Amount’ of
Loan (¥ x 106)

Per Farmer's
Household (F)

9,714

174.5

18, 000

Source: Information obtained from the BAAC Office in Chon Buri Province -

ACTIVITY STATUS OF-AGRiCULTURAL COOPERATIVES N

Pable 12
CHON BURI AND RAYONG PROVINCES (1980)
Number of Number Business szi}- AEZ:nt
L vy [ ember vanbor
% S5 (Kx106).  (Bx106)  (H)

. Chon Buri Province 11 6,381 693.3 34.3 5,375
_ _ )

Rayong Province 71;- 1,155 - 7.0 6,061

/1: Total number of whole province

pata Source: ~Information obtained from the Provincial Agriguitural
Cooperative Offices in Chon Buri and Rayong Provinces

t
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Table 13 SUMMARY OF EXISTING IRRIGATION PROJECTS

(Unit: ha)
] Total Area involved N
Pr i
.03ect Name Area in Study Area Conditions

Khlong Luang River Basin

Ban Bung - 320 320 No feeder system

Phan Tong o 2,960 2,960 No feeder system

Phan Tong Extension 3,520 3,520 - No feeder system

Tha Lat B 20,800 _ 7,850 With feeder system

Bang Pakong Flood

Protection and

Conservation ©10,400 2,730 No feeder system
Coastal River Basgin

Bang Phra 1,360 1,360 With feeder system

Nong Kho 1,200 1,200 No feeder system

Map Prachan _ 480 480 No feeder system

Khlong Samnak Mamuang 320 320 No feeder system
Rayong River Basin

Ban Khai 4,800 4,800 With feeder system

Bung Ton Chan 1,280 1,280 No feeder system

Khlong Yai Da 320 320 With feeder system

Total 47,760 27,140

Data Source: RID
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Table 18 PRESENT LAND USE IN THE POTENTIAL
IRRIGABLE AREA

{1) Khlong Luang Irrigation Scheme

Land Use Area (ha) Prpp?ﬁilon
Rice field : 10,210 87.2
Upland crop field 1,020 8.7
Others . 470 . 4.1
Total 11,700 100.0
{2) Ban Khai Extension Irrigation Scheme
. Proportion
Land Use Area {(ha) ()
Rice field 6,310" 70.1
Upland crop field 1,900 21.1
Perennial crop field 580 6.4
Others 210 _ 2.4
Total 9,000 100.0
{3} Ban Khai Existing Irrigation Scheme
Land Use "’ _ Area (ha) ProP?filQn
. %)
Rice field 4,800 -, - . 88.9
Upland crop field 100 . - = 1.9
Others : © 500 9.2
Total 5,400 100.0
{4) Khlong Thap Ma Irrigation Scheme
Land USe - Areca (ha) Prop?iflon
‘Rice field 1,960 70.0
Upland c¢crop field - B850 23.2
Perennial crop field 100 3.6
Others _ 80 3.2
Total 2,800 100.0
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.Table.l9 NECESSITY OF VEGETABLE CULTIVATION'AREA
IN THE FUTURE

{1

@

(3)

/1

Population Projection in the Study Areal— (l,OOO'pérsonS)

1981 1991 2001
.Chon Buri Province 733 908 1,063
‘Rayong Province 352 437 513
Total 1,085 1,345 1,576
Increase - 260 491
. L /2
Per capita consumption™—— 80 kg/year/person

Increased Consumption in the Future

1991: 80 kg x 260,000 = 20,800 tons
2001: 80 kg x 491,000 39,280 tons

i

(4} Incréased Consumption by Current Occupanti3
1991: 20 kg x 1,085,000 = 21,700 tons
2001: 20 kg x 1,085,000 = 21,700 tons
(5) Total Tncrement
1991: 21,700 ton + 20,800 ton = 42,500 ton
2001: 21,700 ton + 39,280 ton = 60,980 ton
(6} MNecessity of Cultivation Area
1991: 42,500 ton + 10 ton = 4,250 ton
2001: 60,980 ton + 10 ton = 6,100 ton
(7} Allocated Area to each Project (Unit: ha)
Required Khlong ‘Ban Khai Ban Khai
Area Scheme Area  Luang Extension Thap Ma Existing
2001 6,100 1;560 . 610 500 150 300
{26% of total) :
/1 Refer to Sectoral Report I
/2 Appliéd the data of the Phase 1 Report on East Coast Water

Development Project
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Pable 20(1) ALTERNATIVE CROPPING.PATTERN FOR

EACH IRRIGATION SCHEME

~ 3 (Uﬁit: ha)
Wel Season - Dry Season Total
{1) Khleng Luang Irrigation Scheme
Cropping Pattern 1.5
Rice - local variety 1,980 o= 1,980
- improved variety 7,920 1,140 9, 060
Groundnuts - 2,280 2,280
Mungbeaﬁs - 620 620
Vegetables - 910 910
Total 9, 900 4,950 14,850
(Cropping intensity) {1.00) {0.50) (1.50)
Cropping Pattern 1.4
Rice - local variety 1,980 - 1,980
- improved variety 7,920 - 7,820
Groundnuts - 2,430 2,430
Mungbeans - 620 620
Vegetables - 910 910
Total 9,900 3,960 13,860
(Cropping intensity) {1.00) (0.40) (1.40)
Cropping Pattern 1.3
Rice —~ local wvariety 1,980 - 1,980
— improved variety 7,920 - 7,920
. Groundnuts - 1,440 1,440
Mungbeans - 620 620
Vegetables - 210 910
Total 9,900 2,970 12,870
(Cropping intensity) {1.00) (0.30) (0.30)
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Table;20(2) ALTERNATIVE CROPPING ?ATTERN FOR
EACH IRRIGATION SCHEME

{(Unit: ha)
Wet Season Dry Season Total
Crdpping Pattern 4
Rice - local variety 1,890 . 1,890
~ improved variety 7,560 1,140 8,700
Groundnuts - 2,280 2,280
Mungbeans - ' 620 620
Vegetables - 91¢ 210
Sugarcane {450) 450 450
Total 9,450 5,400 14,850
(Cropping intensity) (0.95) . :(0.55) (1.50)
Croppiné Pattern 5 :
Rice - local variety 1,890 - 1,890
- improved variety 7,560 - 7,560
Groundnuts - 2,430 2,430
Mungbeans - 620 620
Vegetables ‘ - 910 910
Sugarcane ) {(450) 450 4590
Total . 9,450 4,410 13,860
(Cropping intensity) (0.95) (0.45) (1.4)
Cropping Pattern 6
Rice - local variety 1,890 - 1,890
- improved variety 7,560 - 7,560
Groundnuts - 1,440 1,440
Mungbeans _ . - _ 620 620
Vegetables - ' 910 910
Sugarcaﬁe - (450) 450 450
_ Total _ | 9,450 3,420 12,870
{Cropping intensity) (0;95) (0.35) {1.30)
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Table 20(3) ALTERNATIVE CROPPING PATTERN FOR

EACH IRRIGATION SCHEME

(Unit: “ha)

Wet Season Dry Season Potal
(2) .Ban Khai Extension Irrigation Scheme

.Cropping Pattern 1
Rice - local variety . 1,420 - 1,420
- improved variety 5,700 1,120 6,820
Groundnuts : - 2,230 2,230
Vegetables : - 500 500
Fruit trees (580) 580 580
Total . 7,120 4,430 11,550
(Cropping intensity) (0.92) (0.58) (1.50)

Cropping Pattern 2
Rice - local variety 1,420 - 1,420
— improved variety -5,700 - 850 6,550
Groundnuts . - 1,730 1,730
Vegetablesg . B . - ‘500 ‘500
Truit trees {580) 580 580
Total ] 7,120 3,660 10, 780
(Croppiﬁg intensity) | (0.92) (0.48) {1.40)

Cropping Pattern 3
Rice - local variety 1,420 - 1,420
- improved variety: 5,700 _ 600 6,300
Grouhdnuts ‘ ' - 1,210 1;210
Vegetables | - 500 500
Fruit trees (580) 580 1580
Total = L 7,120 2,890 10,010
{Cropping intensity) (0,92) {0,38) (1.30)
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Tabie 20(4) ALTERNATIVE CROPPING PATTERN FOR

EACH IRRIGATION SCHEME

ha)
Wet Season Dry Season Total
{3} Ban Khai Existing Irrigétion Scheme
Cropping Pattern 1
Rice - local.variety 960 - 960
~ improved variety - 3,840 700 4,540
Groundnuts - 1,400 1,400
Vegetables - 300 200
Total 4,800 2,400 7,200
{Cropping intensity) (1.00) (0.50) (1.50)
Cropping Pattern 2 _
Rice - local variety . 960 - 960
- improved variety 3,840 540 4,380
' Groundnuts - 1,080 1,080
Vegétables - 300 1300
‘Total 4,800 1,920 6,720
(Cropping intensity) (1. 00) (0. 40) (1. 40)
Cropping Péfteth 3
Rice - local variety lle) - 960
- improved variety 3,840 380 4,220
Groundnuts - 760 760
Vegetables - 300 300
Total 4,500 - 1,440 6,240
(Cropping intensity) (1.00) (0.30) (1.30)
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Table 20(5) ALTERNATIVE CROPPING PATTERN FOR

EACH IRRIGATION SCHEME

ha)

Wet Season Dry Season Total
(4) Khlong'Thap Ma Irrigation Scheme

Cropping Pattern.l
Rice - local variety 440 - 440
~- improved variety 1,880 1,076 2,950
Groundnuts - 700 700
Vegetables - 150 150
Fruit trees (80) 80 80
Total 2,320 - 2,000 4,320
(Cropping intensity) (0.97) (0.83) (1.80)

Cropping Pattern 2
Rice - local variety 446 - 440
- improved variety 1,880 820 2,700
Groundnuts - 700 700
Vegetables - 150 150
Fruit trees (80) 80 80
Total 2,320 1,750 4,070
{Cropping intensity) {(0.97) {0.73) (1.70)

Cropping Pattern 3
Rice - local variety 440 - 440
- improved variety 1,880 580 2,460
Groundnuts - 700 700
Veget&bleé - 150 150
Fruit trees (80) 80 80
Total 2,320 1,410 3,830
{Cropping intensitvy) (0.97) {0.53) (1.60)
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Table 21(1) = SOCIO~ECONOMIC SITUATTONS IN THE IRRIGATION
SCHEME AREA IN 1981

(1) Khlong Luang Irrigation Scheme

No. of Average

District _ T?wn or EEASZE’POPQH Fa@ily Farmer's T;EZ; Férm
Village holds lation -Size Housef (ha) Size

: holds - (ha)

Phanat Nikhom "Rai Lak Thong 152 947 6.2 136 650 4.8
Wat Bot 55 335 6.1 . .50 200 4.0

Muang Phanat Nikhom 170 730 4.3 150 300 2.0

Ban Chang 450 3,024 6.7 400 1,300 3.3

Na Wang Hin 123 610 5.0 111 450 4.1

Na Ruk 560 3,600 6.4 500 1,700 3.4

Tha Bun Mi 630 4,122 6.5 570 3,200 5.6

Total 2,140 13,368 6.2 1,917 7,800 4.1

Data Source: Estimate on the basis of the data obtained from .
the Agricultural Extension Office of Amphoe Phanat Nikhom.

(2} Ban Khai Extension Irrigation Scheme

. .No, of . No. of - Tofal Average
. . Town or . Popu- Family Farmer's Farm
District 0 g Houseé- . . Area .
Village holds +1ation Size House- (ha) Size
_ : holds {ha)
Ban Khai Non Bua 80 470 4.9 70 540 7.7
Ban But 290 1,770 6.1 270 1,830 6.8
Ban Khai - 710 4,140 5.8 570 790 1.4
Chak Bok 170 960 5.6 160 970 6.1
Ta Khan _ 120 420 3.5 ii10 450 4.1
Muang Rayong Na Ta Khwan ' 110 660 6.0 90 510 5.7
‘Ban Laeng 100 610 6.1 80 400 5,0
Taphong 570 3;460 6.1 480 1,910 4.0
Phe 360 1,830 5.1 250 420 1.7
Noen Phra . 220 1,290 5.9 200 1,180 5.9
Total 2,730 15,610 5.7 2,280 9,000 3.9

Data Source: Estimate on the basis of the data obtained from the Amphoe
Agricultural Extension Offices related to the Ban Khai
Extension Scheme area.
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Table 21(2)

SCHEME AREA IN 1981

(3) - Ban Khai Existing Irrigation Scheme

SOCTO~ECONOMIC SITUATIONS IN THE IRRIGATION

' No, of ' \ No. of Total Average
. . Town or Popu- Family Farmer's " Farm
District . House- . " Area R
Village lation Size House- Size
holds (ha)
L ____holds (ha)
Ban Khai Non Lalok 140 840 6.0 1120 685 5.8
Non Ta Plan 240 1,280 5.3 230 1,045 4.5
Ban But 40 230 5.8 35 236 6.7
Ban Khai 760 4,430 5.8 640 847 1.3
Ta Khan 590 2,140 3.6 550 2,270 4.1
Muang Rayong Wa Ta Khwan 40 220 5.5 30 168 5.6
Noen Phra 30 160 5.3 20 149 7.5
Total 1,840 9,300 5.1 1,625 5,400 3.3

Data Source:

Estimate on the basis of the data obtained from the Amphoe
Agricultural Extension Offices related to the Scheme area.

(4} Khlong Thap Ma Irrigation Scheme

No. of : ' No. of Total Average

; \ Town or Popu- Family Farmer's Farm
Pistrict . House-— ; , Area .

Village holds lation Size House- (ha) Size

- holds (ha)

Muang Rayong Mata Phut 40 270 5.8 30 70 2.3

Noang Phra 240 1,430 6.0 190 1,330 7.0

Thap Ma 200 1,080 5.4 180 850 4.9

Nam Khok 230 1,350 6.4 180 550 3.1

Total 690 4,130 6.0 580 2,800 4.8

Data Source:

Estimate on the basis of the data obtained from the Amphoe
Muang Rayong Agricultural Extension Office.
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Table 22{1) PRESENT CROP-PRODUCTIONS IN THE PROPOSED
IRRIGATION AREAS

{1) Khlong Luang Irrigation Scheme

Cropped Area Unit Yield Production

Crop (ha) . (t/ha) (t)
Rice - local variety 3,970 ‘1.8 7,150
- improved varicty : 2,650 2.3 : 6,100
Groundnuts 80 1.3 100
Cassava 460 . 16.0 6,400
Sugarcane 390 43,0 16,770
Total 7,490 - -

Cropping intensity: 1.0

(2) Ban Khai Extension Irrigation Scheme

Crop Cropped Area Unit Yield Production
{ha} (t/ha} (t)

Rice -~ local variety 3,770 1.8 6,790
- improved variety 2,540 2.3 5,840
Groundnuts 20 1.3 30
Cassava 1,560 16.0 24,960
Sugarcane . 320 43.0 13,760
Fruit trees 500 5.04i 2,500
Total 8,710 - -

Cropping intensity: 1.0

/1: Average of durian and rambutan
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Table 22(2)

(3) Ban Khai Existihg I

PRESENT CROP PRODUCTIONS IN THE PROPOSED

IRRIGATION AREAS

rrigation Scheme

cre Cropped Area Unit Yield Production
e (ha) (t/ha) (t)
Rice - loecal variety 2,780 1.8 5,000
- improved variety 1,860 3.2 5,950
in wet season
- improved wvariety 1,900 3.6 6,840
in dry season
Cassava 990 16.0 15,840
Vegetables 320 5.0 1,600
' Total 7,850 - -
Cropping intensity: 1.6
{4} Khlong Thap Ma Irrigation Scheme
Cro Cropped Arca Unit Yield Production
P {ha) (t/ha) (t)
Rice - local variety 1,180 1.8 2,120
- improved variety 780 2.3 1,790
Groundnuts 20 1.3 30
Cassava 510 16.0 8,160
Sugarcane 120 43.0 5,160
Fruit trees 60 5.0 300
2,670 - -

Total

Cropping intensity: 1.0

II-59



Table 23(1)

PROPOSED CROPPING PATTERN FOR
EACH TRRIGATION SCHEME

{1}  ¥hlong Luang Irrigation Scheme

{Unit: ha)

Crop_ Wet Season Dry Season Total

Ricg - local variety 1,320 - 1,320
- improved variety 5,280 - 5,280
Groundnuts - 1,610 1,610
Mungbeans - 420 420
Vegetables - 6l0 610
Total 6,600 2,640 9,240
(Cropping - intensity) (1.00) (0.40) (1.40)
(2) Bankhai Extension Irrigation Scheme . o
: {(Unit: ha)

Crop Wet Season Dry Season Total

Rice - local variety 1,420 - 1,420
- improved variety 5,700 850 6,550
Groundnuts - 1,730 1,730
Vegetables - 500 500
Fruit trees (580) 580 580
Total 7,120 3,660 10,780
{Cropping intensity) {0.92) (0.48) (1.40)
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Table 23(2)

(3)

PROPOSED CROPPING PATTERN FOR

EACH IRRIGATION SCHEME

Bankhal Existing Trrigation Scheme

(0.73) :

II-61

“{Unit: ha)
Crop Wet Season Dry Season Total
Rice - local variety 960 -~ 960
- improved variety 3,840 540 4,380
Groundnuts - 1,080 1,080
Vegetables = 300 300
Total 4,800 1,920 6,720
{Cropping ihtensity) {1.00} (0.40) {1.40Q)
(4) Khlong Thap Ma ¥rrigation Scheme
' (Unit: . ha)
Crop Wet Season Dry Season Total
Rice - local variety 440 - 440
- improved variety 1,880 820 - 2,700
Groundnuts - 700 700
Vegetables - 150 150
Fruit trees (80) 80 80
Total 2,320 1,750 4,070
(Cropping intensity} (0.97) (1.70})



fable 24  FUTURE TAND USE

Presentkhand Use Future Land Use' Increase or
(ha) (%) (ha) (%) Decrease (ha)

(1) Khlong:Luanq Irrigation Scheme

Rice field . 6,620  84.9 6,60';%— 84.6 -20

Upland crop field 870  11.1 89072 11.4 +20

Others 310 4.0 310 4,0 0
Total 7,800  100.0 7,800  100.0

(2)  Ban Khai Extension Irrigation Scheme

Rice field 6,310 70.1 7,120§%— 79.1 +810
Upland crop field 1,900 . 21.1 1,09075 12.1 ~810
Perennial crop field - 580 6.5 580—- 6.5 0
Others 210 2.3 210 C 2.3 0
Total 9,000 100.0 9,000 100.0 0
. (3} '‘Ban Khéi_Existing irrigation Scheme
Rice field . 4,800  88.9 4,800%% 88.9 0
Upland crop field 100 1.9 100— 1.9 0
Others : 500 9,2 500 9.2 0
Total 5,400  100.0 5,400  100.0 0
(4) Khlong Thap Ma Irrigation Scheme

Rice field 1,960 70.0 -2,3205%— 82.9 +360
- Upland - crop field 650 | 23.2 2907? 10.3 -360
Perennial crop field 100 3.6 80~ 2.9 . -20
Others : 90 3.2 110 3.9 +20

Total 2,800 © 100.0 2,800 © 100.0 '

/1:  Under irrigated conditions
/2: ‘Under rainfed conditions :
/3: Fruit trees under irrigated conditions
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Table 27

FARMING MATERIAL REQUIREMENTS FOR

.EACH PROPOSED T[RRIGATION SCHEME AREA

Scheme Materials Quantity
(1) Xhlong Luang Seead Rice - local varisties 40 t
) ~ improved varietiss 158
Groundnutsa 48
Mungbeans 13
Vagetaples 18
Fertilizers Conpound ferf. (N:16, P:20, K:0) 1,680 t
Compound fert. (M:15, P:l5, KilS5} 490
Compound fert., (N:13, P:13, K:21} 220
- Urea 430
Agro-chemicals Inse?t%01des 14,245 Xg
Fungicides
Herbicides - 16,150 f
Radenticides 29,700 kg
{2) Ban XKhai Extension Seed Rice - local vérieties 43 t
: - improved varieties 197
Groundnuts 52°
Vegetables 10
Fertilizers Compound fert.  (N:16, P:20, K:Q) 2,050 ¢
Compound fert. (N:15, P:15; K:15) 570
Compound fert. (N:13, P:13, K:21) 190
Urea 540
Agro-chemicals Inse?t%CLdes) 16,570 Xg
Fungicides
Herbicides 18,120 LA
Rodenticides 26,300 kg
(3) Ban Khai Existing Seed Riée - local varieties 29
~ improved varieties i3l t
Groundnuts 33
Vegetables 9
Fertilizers Compound fert. (N:16, P:20, Ki0) 1,370 ¢
Compound fert. {N:15, P:15, K:15) 240
Compound fert. (N:13, P:13, K:21) 120
Urea 430
Agro-chemicals Insecticides
Fungicides ) 10,100 Eg
Herbicides 11,940 4
Rodenticides 24,250 kg
{4) Khlong Thap Ma Seed Rice ~ local varieties 13 ¢
- improved varieties .’ 81
Groundnuts 21
Yegetables 5
Fertilizers " Compound fert. (N:lG,HP520} K:0) 820 t
Compound fert.. (N:15, P:15, K:15} 140
Compound fert. (M:13, P:13, K:21) 80
Urea ' 220
Agro-—chemicalsE Insecticides
Fungicides } 6,020 kg
Herbicides 7,210 £
Rodenticides 14,650 kg
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Table 28 CROP PRODUCTION IN EACH PROPOSED YRRIGATION SCHEME AREA

Cropped Unit Yield Production

Cro
P - ___Area (ha) _ (t/ba) ()
(1) Khlong Luang Irrigation Scheme
Rice - local varieties . : 1,320 4.0 5,280
~ improved varieties, wet seaso 5,280 4,5 23,760
- improved varieties, dry season -~ - -
Sub-total 6,600 - 29,040
Groundnuts 1,610 2.5 4,030
Mungbeans . 420 1.5 630
Vegetables 610 10.0 . 6,100
Total 9,240 - -
{Cropping intensity: 1.4)
(2) Ban XKhai Extension Irrigation Scheme
Rice ~ local varieties 1,420 4.0 5,680
- improved varieties, wet season. 5,700 ° 4.5 25,650
- improved varieties, dry season 850 5.0 4,250
Sub-total _ 7,970 - 35,580
Croundnuts ' ' 1,730 2.5 4,330
Vegatables 500 10.0 5,000
Fruit trees 580 7.0 4,060
Total _ o 10,780 - -
(Cropping intensity: 1.4) =
(3) Ban Khai Existing Irrigation Scheme
Rice - local varieties ] 960 4.0 - 3,840
-~ improved varieties, wet season 3,840 4.5 17,280
- improved varieties, dry season 540 5.0 2,700
Sub-total : 5,340 - 23,770
Groundnuts _ 1,080 2.5 2,730
Vegetables 300 1c.0 3,000
- Total 6,720 - ~
(Cropping intensity: 1.4)
(4) Khlong Thap Ma irrigation'Scheme
Rice - local varieties . : 440 4.0 1,760
- improved varieties, wel season 1,880 4.5 8,460
- improved varieties, dry season . 830 5.0 4,150
Sub-total 3,140 - 14,370
 Groundnuts 700 2.5 1,750
Vegetables 150 10.0 1,500
Fruit trees _ ' 80 7.0 560
Total : 4,070 - -

(Cropping-intensity: 1.7
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Table 29 FINANCIAL AND ECONOMIC PRICE OF GUTPUTS AND INPUTS
COMMODITIES IN THE KHLONG LUANG AREA IN 199D

(Unit: Baht/ton)

- Item

. . . /1
Financial Price—

. . 2
E¢onomic Prlceif

Rice (paddy} - Local variety
Rice (paddy) - Improved variety
Groundnuts
Mungbeans
Sugarcane
Cassavé

/3

Vegetables™—

Seeéll1 - Rice

Groundnuts

i

Mungbeans

Sugarcane

{

Vegetables

Fertilizer - Compound (16:20:0)

Compound (13:13:21)

Urea

/3

Agro-chemicals™~
-— Insecticides
- Herbicides
. - Rodenticides
wage/2 - Light work

~ Heavy work

Compound (15:15:15)

3,000
2,850
6,000
8,500
500
700
5,400
3,600
9,000
10,000
0.015/set
22/kg

6,400
6,460
6,360
6,000

70/500. gr
7072 A
2.4/kg
30/day
-40/day

8,430
8,010
10,530
15,120
500
1,250
8,970
9,860
16,110
17,900
0.027/set
36/kg

10,640
10, 740
10,570
9,970

120/kg
120/2 £
4/kg

34/day
45/day

1982 current price

/1
ng Pricé prospected for 1990 in 1982 constant'pricé
/3

Economic prices are'prqspéttea by applying the international price
index published by World Bank in 1981 based on the current farmgéte

price in 1982.

industrialization in the Study Area.
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Table 30 FINANCIAL AND ECONOMIC PRICE OF OUTPUTS AND INPUTS
COMMODITIES IN THE RAYONG AREA IN 1990

(Unit: = Baht/ton)

Item Financial Priceli' Economic Pricelg
Rice (paddy) - ILocal variety 2,900 8, 360
Rice {paddy} - Improved variety 2,800 7,940
Groundnuts © 5,500 10, 440
Vegetables £ ' 4,500 7,520
Durianié- : 7,200 : 11,990
Rambutan-éi . 5,400 8,970
seea L3 - Rice 3,600 ' 10, 030

- Groundnuts _" 8,500 15,220

- Vegetables . _ 22/kg . 36/kg
Fertilizer - Compound (16:20:0) 6,400 . 10, 640

~ Compound (15:15:15) 6,500 16,800

- Compound (13:13:21) 6,400 10, 640

Agr0wéhemicals£§.

- Insecticides : 78/500 gr 130/500 gr

- Herbicides 78/2 £ 130/500 gr

-~ Rodentiéides 2.4/kg 3/kg
wage/% - Light work 30/day 34/day

- Heavy wage 40/day éS/&ay'

/L: 1982 current price _
/2: Price prospected for 1990 in 1982 constant price
/3: Economic prices are prospected by applying the international price

index published by World Bank in 1981 based on the current farmgate
price in 1982,
/4: Economic price is*projéctedﬁin consideration of probable wage

increase due to the improvement of cultivation technology and
industrialization in the Study Area.
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Table 31  ECONOMIC PRICE OF RICE (PADDY) IN
THE KHLONG LUANG AREA IN 1990

(Unit: Baht/ton)

FOB Bangkok Baht 15,230/2 = yssesrlt
Quality discount 1,520
Handling charge _ 150
‘Storage loss 300
Warehouse cost _ ' 60
Transportation cost (Bangkok - Chon Buri) 200
Price of paddy at millgate 8 450
Local transportation cost : 20

Farmgate price : S 8,430

/1 Estimate applying the "Price.Pqupcctod for Major.Primary
Commodities" published by the World Bank in 1981, at 1982
‘constant prlce.

/2: Baht 23/US$1 _
/3: Applied 65% of recovery rate from paddy to milled rice.
Table 32 ECdNOMIC PRICE OF RICE (PADDY} IN
THE RAYONG AREA IN 19920

o (Unit: Baht/ton)
FOB Bangkok : : Baht 15,230/2 = uss662/1
guality discount 1,520
Handling charge 150
Storagé loss ' 300
Warehouse cost 60
Transportation cost (Bangkok - Rayong) 300
Price of paddy at millgate . 8,380
Local transportation cost 20

Farmgate’ price } _ 8, 360

/1: Estimate applying the "Price Prospected for Major Primary_
Commodities” published by the World Bank in 1981, at 1982
‘constant price.

/2: Bant 23/US$1 _
/3: Applied 65% of recovery rate from.paddy to milled rice.
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Table 33 ECONOMIC PRICE OF GROUNDNUTS IN
THE KHLONG LUANG AREA in 1990

{Uinit: Baht/ton}

CIF Rotterdam (Shelled price) Baht 15,41043': US$670££
Freight insurance to Bangkok 920

Handling charge 150

Quality discount 660

Storage loss ' 290
Transportation cost {Bangkok - Chon Buri) 200

Convert to unshelled price 10,550

Local transportation cost 20

Farmgate price 106,530

/1: BEstimate applying the "Price Prospected for Major Primary

Commodities" published by the World Bank in 1381, at 1982
constant price.

/2: Baht 23/US$1
/3: Applied 80% of recovery rate from unshelled to shelled nuts.
Table 34  ECONOMIC ‘PRICE OF GROUNDNUTS IN
THE RAYONG AREA TN 1990
{Unit: Baht/ton)

- , /2 /1
CIF Rotterdam (Shelled prlge) Baht 15,4104~ = US$670—
Freight insurance to Bangkok . - 920 -
Handling' charge 150
Quality discount _ B 660
Storage loss /3 290
Transportation cost (Bangkok - Rayong)™— 300
Convert to unshelled price ' ' 10,470
Tocal transportation cost 30
Farmgate price 10,440
/1: Estimate applying the "Price Prospected for Major Primary °

Commodities" published by the World Bank in 1981, at 1982°
constant price.

/2: Baht 23/0S8$1 :
/3:  Applied 80% of recovery rate from unshelled to shelled nuts.
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Table 35 ECONOMIC PRICE OF MUNGBEANS IN
THE KHLONG LUANG AREA IN 1990

(Uhit- Baht/ton)

FOB - Banykok

Handling charge

Quality discount

. Storage loss

Warehouse cost

Transportation cost (Bangkek - Chon Buri)
local transportation cost

Farmgate price

/2

Baht 16,170¢= = USS?OB/]

150
320
300

60

200

20
15,120

/1: Estimate applying the "Pride'Prospected'for Major Primary
Commodities" published by the World Bank in 1981, at 1982

constant price,

/2: Baht 23/US$1

Table 36 ECONOMIC PRICE OF SUGARCANE IN
THE KHLONG LUANG AREA IN 1990

(Unit: Baht/ton)

FOB Bangkok (Raw sugar)

Handling charge

Warehouse loss

Warehouse cost

Transportation c0st /3

Sugar produclLion costs— /4
Millgate value of sugarcane per ton~—
Transportation cost of sugarcane to factory
Farmgate price

Baht 8, 60002 = uss374l-

150
150
60
200
2,810
520
20
500

/1

/1l: Estimate applying the "Price Prospected for

Major Primary

Commodities" published by the World Bank in 1981, at 1982

constant price.

Baht 23/Us$l

*a

.

r\ r\ r\
e {
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Applying 35% of raw sugar price at factory,

Applying 10% of sugar recovery rate from cane,



Table 37  FCONOMIC PRICE OF CASSAVA IN
THE KHLONG LUANG AREA IN 1990

{Unit: Baht/ton)

FOB Bangkok (Pilot} Baht 1905/2 = US$226/l
Handling charge 150
Quality discount 420
Warehouse loss 104
Warehouse cost : /3 GO
Transportation. cost (Bangkok -~ Chon Buri)®&= 200
Pilot production cost (25%)/4 1,080
Millgate value of cassava root (40%) 1,270
Local transportation cost 20

Farmgate price ' 1,250

Zl: Estimate applylng the "Price Plospected for Major Prlmary
Commodltles" published by the World Bank in 1981, at 1982
constant price.

/2: Baht 23/0S$1
/3: Applying 25% of pilot price at factory.

/4 Applyin§ 40% of pilot recovery rate from cassava root.

I1-72



Table 38 ECONOMXIC PRICE OF COMPOUND FERTILIZER

IN THE KHLONG LUANG AREA IN 1990

- (Unit: E/t)
ttem 16:30:gompo?g?.ig?fgilizf§:13:21 trea

Pr:i.c_e.' at Bangkok | 6,190 6,1_00' 5,770 7,870
Handling Charge - 150 150 150 150
Manufacturing Cost ) 1,590 1,560 1,480 -
TPransportation Cost 200 200 200 200
to Chon Buri

Local Transportation 20 20 20 20
Cost

Miscellaneous Cost 2,490 2,710 2,950 1,730
FParmgate Price 10,640 10,740 10,570 9,970
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Table 39  ECONOMIC PRICE OF FERTILIZER
IN THE RAYONG AREA IN 1990

fUnit:. B/t)

'Compbund Fertilizer

Item

16:20:0 ~ 15:15:15  13:13:21  Urea
Price at Bangkok 6,210 6,100 3,770 7,870
Handling Charge 150 150 150 150
Manufacturing Cost 1,590 . 1,560 1,480 -
Transportation Cost . 300 300 300 - 300
to Rayong
Local Transportation 20 20 20 20
Cost . :
Miscellaneous Cost 2,420 2,570 2,920 1,730
Farmgate Price 10,690 10,800 10;640 ‘10,070
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Table 40 PRODUCTION COST AND NET PRODUCTION VALUL PER HA
BY RICE VARIETY UNDER WITHOUT-PROJECT CONDITIONS
IN THE KHLONG LUANG IRRIGATION SCHEME AREA

- (Unit: Baht)

Improved Varietly

Item Local Variety in Wet Season

Production Cost

‘Labor 1,768 : ' 2,169
Animal 320 280

Machinery : 1,694 T 1,694
Seed _ 490 490
Fertilizers . 2,130
"Agro—chemicals - 160.
Miscellaneous 210 300
Total 4,482 7,223

_ = 4,480 ' = 7,220

Gross.Production Valueil 15,170 : 18,420
Net Production Valueég- 10,690 : . 11,200

Rice, local variety

/l: ¥8,430 x 1.8t = 15,170

/2: P15,170 - 4,480 = 10,690
Rice, improved variety in wet season

/1l: ¥8,010 x 2.3t = 18,420
/2: ¥18,420 - 7,220 = 11,200
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Table 41. PRODUCTION COST AND NET PRODUCTION VALUE PER HA
BY CROP UNDER WITHOUT-PROJECT CONDITIONS IN

THE KHLONG LUANG IRRIGATION SCHEME AREA

{Unit: Baht)

Ground-

Mung- Sugaxr-
3 Item Auts beans cane Cassava Vegetables
Production Cost

Labor 634 915 2,615 1,038 1,819
Enimal 120 120 347 80 160
Machinery 1,694 1,694 565 1,694 1,694
Sead 320 540 230 80 720
Fertilizers _ - - 3,220 - 5,370
Agro--chemicals _ - - 250 - 660
Trangportation cost (truck) - - 680 - -
Miscellaneous 140 160 233 290 520
Total | 2,908 3,429 8,140 3,182 10,943

_ = 2,910 = 3,430 = 3,180 = 10,940

Gross Production Valueﬁi 13,690 12;100 22,670 20,000 44,850
Net Production ValuelZ 10,780 8,670 14,530 16,820 33,910

Groundnuts
/1: B10,530 x 1.3t = 13,690
/2: ¥13,690 - 2,910 = 10,780
Mungbeans

/1: B15,120 x 0.8t = 12,100
/2: ¥12,100 - 3,430 = 8,670

Sugarcane

/1: B{(2,500
/2 B22,670

..}.

21,500 x 2t) + 3 = 22,670
8,140 = 14,530

Cassava _
/Ys B350 x 16.0t = 20,000
/2: P20,000 - 3,180 = 16,820
Vegetables

/l: P8,970 x 5.0t = 44,850
" /2: 'Bd44,850 -~ 10,940 = 33,910
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Table 42 PRODUCTION COST AND NET PRODUCTION VALUE PER HA
BY RICE VARLLTY UNDER WITHOUT-PROJECT CONDITIONS
IN THE RAYONG IRRIGATION SCHEME AREA

(Unit: Baht)

Improved Variety

in Dry Season
(Ban Xhai Area)

Ttem _ _ TLocal Variety in Wet Season

Production Cost

Lakor 1,768 2,129 2,367
Animal 320 320 400
Machinery 1,694 1,694 1,694
Seed | 490 490 500
Fertilizers - 2,130 2,130
Agro-chemicals - 160 160
Miécellaneous : 210 300 370
Total ' 4,482 7,223 : 7,621
= 4,430 = 7,220 = 7,620

Gross Production value’t 15,050 18,260 28,580
Net Production valuel2 10,570 | 11,040 20,960

Local variety
/1: B8,360 x 1.8t = 15,050
/2: PB15,050 - 4,480 = 10,570
Improved variety in wet season
/l: B7,940 x 2.3t = 18,260
/2: B18,260 - 7,220 = 11,040
Improved variety . in dry season

/1 B7,940 x 3.6t = 28,580
/2: P28,580 - 7,620 = 20,960
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Table 43  PRODUCTION COST AND NET PRODUCTION VALUE PER HA
BY CROP UNDER WITHOUT-PROJECT CONDITIONS IN

THE RAYONG IRRIGATION SCHEME AREA

{Unit: Baht)

Item Groundnuts  Cassava Vegetables Fruits
Production Cost

Labox : 634 1,038 1,819 2,027

Animal - 120 80 160 -

Machinery 1,694 1,694 1,694 600

Seed 320 80 720 -

Fertilizers - - 5,370 1,000

Agro-chemicals - - 660 500

" Miscellaneous ' 140 . 290 520 1,510

Total 2,908 3,182 10,943 5,637

= 2,910 ='3,180 = 10,940 = 5,640

Gross Production Valuell- 13,570 20,000 37,600 52,350

Net Production ValuelZ © 10,660 16,820 26,660 46,710

Groundnuts

/l: #10,440 x 1.3t = 13,570

/2: PB13,570 - 2,910 = 10,660
Cassava _

/1: PBi,250 % 16,0t = 20,000

/2: B20,000 - 3,180 = 16,820
Vegetabies

/l: B7,520 x 5.0t = 37,600

£2: B37,600 - 10,940 = 26,660
Fruits

Zi: El0,470 x 5.0t = 52,350
- /2: B52,350 - 5,640 = 46,710
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Table 44 PRODUCTION COST AND NET PRODUCTION VALUE PER HA
BY RICE VARIETY UNDER WITH-PROJECT CONDITIONS
IN THE KHLONG LUANG FRRIGATION SCHEME AREA

{Unit: Baht)
Improved Variety
in Wet Season in Dry Season

ITtem _ Local Variety

Production Cost

Labor 2,231 2,299 2,762
Animal 400 400 400
Machinery 1,694 1,694 1,694
Seed 300 © 300 300
Fertilizers 1,600 3,190 3,190
Agro—chemiéals 370 500 500
Miscellaneous 330 420 440
Total : 6,925 8,803 9,286

=. 6,930 = 8,800 = 9,290

Gross Production Valuel: 33,720 36, 050 40, 050
Net Production Valu /2 : 26,790 27,250 : 30r?60

Local variety
/Yl: PB8,430 x 4.0t = 33,720
/2: F33,720 - 6,930 = 26,790
Improved variety in wet season
/1: PB8,010 x 4.5t = 36,050
/2: B36,050 - 8,800 = 27,250
Improved variety in dry season

/1: ¥8,010 x 5.0t = 40,050
/2: $40,050 - 9,290 = 30,760
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Table 45 PRODUCTION COST AND NET PRODUCTION VALUE PER HA
BY CROP UNDER WITH~PROJECT CONDITIONS IN
THE KHLONG LUANG IRRIGATION SCHEME AREA

{Unit: Baht)

Ytem Groundnuts  Mungbeans Sugarcane Vegetables
Production Cost
Labor 1,144 1,289 4,410 2,860
Animal 160 120 347 160
Machinery 1,694 1,694 565 1,694
Seed 480 540 230 720
FPertilizers 1,060 1,060 8,590 8,590
‘Agro-chemicals 210 210 703 840
Transportation {truck) - - 1,050 -
Miscellaneous 240 250 477 740
Total 4,988 5,163 16,372 15, 604
= 4,990 = 5,160 = 16,370 = 15,600
Gross Production Valuel: 26, 330 22,680 35, 000 89, 500
. 5
Net Production Value£- 21,340 17,520 18,630 73,900
Groundnuts
/1l: B10,530 x 2.5t = 26,330
/2: B26,330 - 4,990 = 21,340
Mungbeans
/1: 'B15,120 x 1.5t = 22,680
/2 B22,680 - 5,160 = 17,520

Sugarcane

/1: PE(40,000 +.32,500 x 2.0t) + 3 = 35,000
/2:  B35,000 - 16,370 = 18,630

Vegetables
/l: E8,950 x 1.0t = 8

92,500

/2: B89,500 - 15,600 = 73,900
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Table 46  PRODUCTION COST AND NET PRODUCTION VALUE PER HA
BY RICE VARIETY UNDER WITH-PROJECT CONDITTIONS
IN THE RAYONG IRRIGATION SCHEME AREA

{Unit: Baht}

Item Local Variety

Improved Variety

in Wet Season

Production Cost

in 'Dry Season

Tabor 2,231 2,299 2,762
Animal 400 400 - 400
Machinery 1,694 1,694 1,694
Seed 300 300 300
Fertilizers '1,600 3,190 3,190
Agro-chemicals 370 500 500
Miscellaneous 330 420 440
Total 6,925 8,803 9,286

= 6,930 = 8,800 = 9,290

Gross Production Valuelt 33, 440 35,730 39,700
Net Production Valuel 26,510 26,930 30,410

Local Variety

/1: ¥8,360 x 4.0t = 33,440
/2: ¥33,440 - 6,930 = 26,510

Improved variety in wet season

/1 B7,940 x 4.5t = 35,730
/2: ¥35,730 - 8,800 = 26,930

Improved variety in dry season

/l:  ¥7,940 x 5.0t = 39,700
/2: - B39,700 - 9,290 = 30,410
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‘Table 47 PRODUCTION COST AND NET PROBUCTION VALUE PER HA
BY CROP UNDER WITH-PROJECT CONDITIONS IN
THE RAYONG IRRIGATION SCHEME AREA

{Unit: Baht)

Item Groundnuts Vegetables Fruits
Pfoduction Cost

" Lahor 1,144 2,860 2,237
Animal 160 160 320
Machinery 1,694 1,694 .
Seed 480 720 -
Fertilizers 1,060 8,590 4,220
Agro-chemicals 210 840 450
Miscellaneous ° 240 740 1,820
Total 4,988 15,604 9,047
= 4,990 = 15,600 = 9,050

Gross Production Valuelt 26,100 75,200 73,290
Net Production Valuel? 59,600 64,240

21,110

Groundnuts
. B10,440 x 2.5t = 26,100
2: H26,100 - 4,990 = 21,110
Vegetables

/1l: B7,520 x 10.0t = 75,200
/2: PB75,200 - 15,600 = 59,600

Fruits
/l: Pl0,470 x 7.0t = 73,290
/2: B73,290 -9,050 = 64,240
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Table 48 FINANCIAL PROﬁUCTIQN;COST AND NET PRODUCTION VALUE
PER HA BY RICE VARIETY UNDER WITHOUT-PROJECT
CONDITIONS IN THE KHLONG LUANG IRRIGATION SCHEME AREA

{(Unit: Baht)

Item . Local Variety ’ Improved Variety

Production Cost

Labor 1,570 1,860
Animal 200 200
Machinéry 1,020 1,020
Seed : 180 180

Fertilizers - 640

Agro-chemicals - ‘ -

Miscellaneous o 150 230
‘Total : 3,120 4,130
- : ' . /1 o : . :
Gross Production Value™—— 5,400 6,560
. /2 ’
Net Production Value™— 2,280 ) 2,430

Local Variety
/1l: E3,000 x 1.8t = 5,400
/2: B5,400 - 3,120 = 2,280
Improved variety

Al: B2,850 x 2.3t = 6,560
/2: PB6,560 - 4,140 = 2,420
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Table 49 FINANCIAL'PROﬁUCTION COST AND NET PRODUCTION VALUE
PER HA BY CROP UNDER WITHOUT-PROJECT CONDITIONS IN
THE KHLONG LUANG IRRIGATION SCHEME AREA

(Unit: Baht)

Item Ground- Mung~ Sugar- Cassava Vegeta-
B nuts beans cane bles
Production'Cost. }
Labor 530 710 2,427 .920 1,550
Animal 75 75 83 50 50
Machinery 1,020 1,020 340 1,020 1,020
Seed 270 300 127 50 440
Fertilizers . - - 1,940 - 3,230
Agro-chemicals - - - - 160
Trénsportatidn‘(truck) - - 680 - -
Miscellancous - 95 105 283 ° 100, 320
Total . : 1,990 2,210 5,880 2,146 : 5,770
Gross Producﬁion Valuell- 7,800 6, 800 22,670 11,200 27,000
Net Benefitﬁg ) 5,810 4,590 16,790 9,060 20,230

Groundnuts
/l: B6,000 % 1.3t = 7,800
/2: B7,800 - 1,990 = 5,810
Mungbeans
/l: P8,500 x 0.8t = 6,800
/2: P6,800 - 2,210 = 4,590
Sugarcane
/1: EB{25,000 + 21,500 x 2.0t) + 3 = 22,670
/2y B22,670 - 5,880 = 16,7390 :
Cassava
/1: B700 x 16.0t = 11,200
/2: B11,200 - 2,140 = 9,060
Vegatables

/l: F5,400 x 5.0t = 27,000
/2: F27,000 - 6,750 = 20,250
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Table 50  FINANCTAL PRODUCTION COST AND NET PRODUCTION VALUE
PER HA BY RICE VARIETY UNDER WITHOUT-PROJECT
CONDITIONS IN THE RAYONG IRRIGATION SCHEME AREA

~{Unit: Baht)
Improved Variety
in Welt Season in Dry Season

Ttem Local Variety

Production Cost

Labor 1,570 1,860 2,150
Animal 200 200 200
Machinery 1,020 1,020 1,020
 Seed : 180 180 180
Fertilizers - 540 640

Agro-chemicals - - -

Miscellaneous 150 230 210
Total 3,120 4,130 4,400
' /1 . o . -
Gross Production Value™ 5,220 6,440 10,080
 Net BonefitlZ 2,100 2,310 5,680

Local variety
Jl: B2,900 x 1.8t = 5,220
/2 E5,220 - 3,120 = 2,100
Improved wvariety in wet season
/1: E2,800 x 2.3t = 6,440
/22 P6,440 - 4,130 = 2,310
Improved variety in dry season

/l: ¥2,800 x 3.6t = 10,080
/2: FEl0.080 - 4,410 = 5,670
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Table 51 FINANCTAL PRODUCTION COST AND NET PRODUCTION VALUE
PER ‘HA BY CROP UNDER WITHOUT-~PROJECT CONDITIONS
IN THE RAYONG IRRIGATION SCHEME AREA

(Unit: Baht)

Ttem Groundnuts Vegetltables Fruits

Production Cost

Labor 530 1,550 1,710
Animal : © 75 50 _ -
Machinery 1,020 1,020 . 600
Seed 270 . 440 -
Fertilizers - 3,230 1,000
Agroﬂchémiéals- - 140 140
Miscellaneous : 95 :320 1,450
.Total 1,990' : 6,750 4,920
Gross Production.VaIueil 7,150 22,500 31,500
Net-BénefiEig 5,160 15,750 26,580
GrOﬁhdnuté

“/1: B5,500 x 1.3t = 7,150

/2: B7,150 - 1,990 = 5,160
Vegetables

/l: E4,500 x 5.0t = 22,500

/2 B22,500 - 6,730 = 15,770
. Pruits

Al: KB6,300 x 5.0t = 31,500
/2: HB31,500 - 4,900 = 26,600
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Table 52  FINANCIAL PRODUCTION COST AND NET PRODUCTION VALUE
PER HA BY RICE VARIETY UNDER WITH-PROJECT
CONDITIONS IN THE KHLONG LUANG IRRIGATION SCHEME AREA

(Unit: Baht)

Itém

Local Variety

Improved Variety

" in Wet Season

in Pry Season

Production Cost

Labor 2,040 2,040 2,450
Animai 250 250 250
Machinery 1,020 1,020 1,020
Seed 108 108 108
Fertilizers 960 1,600 1,600
Agro-chemicals 140 140 140
Miscellaneous 230 260 280
Total 4,748 5,418 5,848

= 4,750 = 5,420 = 5,850

Gross ﬁroduction_Valueéi 12,000 12,830 14, 250
ygg_ggggg;gﬁa 7,250 7,410 8,400

" Local variety

/1y B3,000 x 4.0t =
/2: E12,000 - 4,750

Improved variety in wet
/l: B2,850 x 4.5t =
/2 B12,830 - 5,420

Impfoved variety in dry

/1l: BE2,850 x 5.0t =
Z:  JELI4,250 - 5,850

|

~.

12,000
= 7,250
s5eason
12,830
= 7,410
5€as0n

14, 250
= 8,400
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Pable 53 ° FINANCIAL PRODUCTION COST AND NET PRODUCTION VALUE
PER HA BY CROP UNDER WITH-PROJECT CONDITIONS IN
THE KHLONG LUANG IRRIGATTION SCHEME AREA

{Unit: Baht)

Item Groundnuts Mungbeans . Sugarcane Vegetables

Production Cost

Labor 1,010 1,140 3,930 2,140

Animal 100 100 83 _ 50
Machinery 1,020 - 1,020 1340 1,020
Seed 270 300 127 440
Fertilizers 640 640 5,170 5,170
Agro-chemicals 70 70 100 _ 140
Transbortatibn cost (truck) - - . 1,050 =
Miscellaneous 160 160 410 450
Total . o 3,270 3,430 11,210 9,410
Gross Production valuell: . 15,000 12,750 39,330 54,000
Net Benefit’lZ 11,730 9,320 28,120 44,590
Groundnuts

/1: B6,000 x 2.5t = 15,000
/2:  B15,000 - 3,280 = 11,730
Mungbeans
/1: B8,500 x 1.5t = 12,750
/2: B12,750 - 3,430 = 9,320
Sugarcane
/1:  B(40,000 + 39,000 x 2.0t) + 3 = 39,330
/2: ¥39,330 - 11,210 = 28,120
Vegetables

/l: PB5,400 x 10.0t = 54,000
/2: $54,000 - 9,410 = 44,550
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Table 54  FINANCIAL PRODUCTION COST AND NET PRODUCTION VALUE
PER HA BY RICE VARIETY UNDER WITH-PROJECT
CONDITIONS IN THE RAYONG IRRIGATION SCHEME AREA

(Unit: Baht})
Improved Variety
in Wet Season in Dry Season

Item - Local Variety

Production Cost

Labor 2,040 2,040 2,450
Animal | 250 : 250 250
Machinery 1,020 1,020 1,020
Seed 108 108 108
Fertilizers 960 1,600 1,600
Agro-chemicals 140 140 140
‘Miscellaneous L 230 . 260 280
Total 4,748 5,418 5,848

= 4,750 Z 5,420 =.5,850

Gross Production Valuel - 11,600 12,600 14,000
Net BenefitlZ 6,850 7,180 8,150

Local vefiety
/1: F2,900 x 4.0t = 11,600
/2: PB11,600 - 4,750 = 6,850
Improved variety in wet season
/l: F2,800 x 4.5t = 12,600
/2: B12,600 ~ 5,420 = 7,180
Improved variety in dry season

/1: FE2,800 x 5.0t = 14,000
/2: Pl4,000 - 5,850 = 8,150
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Pable 55  PINANCTAL PRODUCTION COST AND NET PRODUCTION VALUE
PER HA BY CROP UNDER WITH-PROJECH CONDITIONS IN
THE RAYONG IRRIGATION SOCHEME AREA

Baht}
Item - Groundnuts Vegetables Fruits
Production Cost ]
Labor 1,010 2,140 1,936
Animal 100 50 200
Machinery 1,020 1,020 -
Seed 270 440 ~
Fertilizers 640 5,170 2,940
Agro-chemicals 70 140 140
Miscellaneous 160 450 1,620
Potal 3,270 9,410 6,830
Gross Production Valuelt 13,750 45, 000 40,950
Net Benefit{2 10,480 35,590 34,120

Groundnuts -
/l: B5,500 x 2.5t = 13,750
/2 El13,750 - 3,270 = 10,480
Vegetables
/1: B4,500 x 10.0t = 45,000
/2: B42,000 - 9,410 = 35,590

Fruits

/i ES5,850 x 7.0t = 40,950
/2: B40,950 - 6,830 = 34,120
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Table 58

TYPICAL, FARM BUDGET FOR THE KHLONG LUANG
IRRIGATION SCHEME AREA UNDER WITHOUT-

PROJECT CONDITIONS

Farm size. (net area): 1.8 4,5 h
Family size; 6.2 persons 6.2 persons
Workable persons per Tamily: 2.5 persons .~ 2.5 persons
_Crgigzd Amount Crgizzd Amount
(ha) (¥) ~ (ha} ()
Gross Income
Rice - local variety © 0.95 5,130 2.39 12,910
- improved variety : 0.64 4,200 1.59 10,430
Groundnuts 0.02 160 0.05 390
Cassava 0.10 1,120 0.24 2,690
Sugarcane 0.09 2,040 0.23 5,210
Livestock 1,500 1,500
Off-farm income 7,080 -
Total 21,230 33,130
out-go
Hired labor - 3,940
Hifed animal - 500
‘Hired machinery 1,780 4,430
' Seed 330 830
Feftilizers- 580 1,460
Feed for livestock 150 150
Tax, public levies 50 150
Miscellaneous 330 820
Living expenses 18, 000 18,000
Total 21,230 30, 280
Reserve 0 2,850
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Table 59

TYPICAL FARM BUDGET FOR THE KHLONG LUANG

IRRIGATION SCHEME AREA UNDER WITH-PROJECT

CONDITIONS

Farm size (net area): 1.7 ha 4.3 ha
Family sigze: . “6.2 persons 6.2 persons
Workable persons per family: 2.5 persons 2,5 persons
Cropping intensity: 1.4 _ 1.4
Cropped Amount Cropped Amount
Area Area
(ha) (B) (ha) (B)
Gross Income
Rice - local variety 0.34 4,080 0.86 10,320
- improved variety,
wet season 1.36 17,450 3.44 44,140
~ improved variety,
dry season - - - o
Groundnuts 0.43 6,450 1.08 16, 200
Mungbeans 0.10 1,280 0.26 3,320
' Vegetables 0.15 8,100 0.39 21, 060
Livestock 1,500 1,500
Off-farm income - -
Total 138, 860 96, 540
out-go -
Hired labor 1,300 8,800
Hired animal 150 980
Hired machinery 2,430 6,150
Seed 400 1,010
Fertilizers 3,620 9,200
Agro-~chemicals 300 750
.Feed for livestock 150 150
Tax, pubiic.leViés 50 _150
Miscellaneous 590 ‘1, 480
Living expenses 25,000 25,000
Total 33,990 53,670
Reserve 4,870 - 42,870
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Table 60  TYPICAL FARM BUDGET FOR THE BAN KHAX
EXTENSION IRRIGATION SCHEME AREA
UNDER WITHOUT-PROJECT CONDITIONS

Farm size: 1.8 ha 3.2 ha
Family size: 5.7 persons 5.7 persons
Workable persons per family: 2.5 per sons 2.5 persons
Crgig jd Ampunt Crzg Ee) zd Amount
. (ha) (%) {ha) (B)
Gross Income
Rice - local variety 0.78 4,070 1.39 7,260
- improved variety 0.53 3,410 Q.93 5,990
Groundnuts - : - 0.01 70
Cassava 0.32 3,580 L 0.57 6,380
Sugarcane 0.07 1,590 0.12 2,720
Frult trees 0.10 3,150 .18 5,670
Livestock 1,500 1,500
Off-farm income _ 3,940 -
Total L 21,240 29,590
9ut~4go _
Hired labor . - _ 200
Hired animal - . _ 2,020
Hired machinery 1,750 ' 3,110
Seed ' 260 460
Fertilizers 580 1,010
Agro-chemicals ' 10 30
Feed for livestock _ 150 _ | 150
tax, public levies ' 50 B 150
Miscel laneous 440 780
Living ekpenses lS,OdO '18,000
Total 21,240 25,910
Reserve | ' 0 | 13,680
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Table 61  TYPICAL FARM BUDGET FOR THE BAN KHAT
EXTENSION IRRIGATION SCHEME AREA
UNDER WITH-PROJECT CONDITIONS

Farm size: 1.7 ha 3.0 ha
Family size: 5.7 persons 5.7 persons
Workable persons per family: 2.5 persons 2.5 persons
Cropping intensity: 1.4~ 1.4
Cropped Amount Cropped Amount
Area . Avea
(ha) (B} (ha) (B)
Gross Income
Rice ~ local variety 0.31 3,600 0.54 6,260
- improved variety, .
wet season 1.26 15,880 2,22 27,970
- improved variety, ,
dry seasOn 0.19 2,660 0.33 4,620
‘Groundnuts 0.39 5, 360 0.69 9,490
Vegetables ' 0.10 4,500 0.18 8,100
Fruit trees 0.14 5,320 0.24 9,830
Livestock B o ﬁ 1,500 1,500
Offefafm income ' ’ - : -
Total ' _ 38,820 67,770
Outfgg
Hired labor 1,710 . © 3,990
Hired animal 150 450
Hired machinery . 2,300 4,@40
Seed 340 600
Fertilizers . 3,770 6,680
Agro—cheﬁicals ' 310 540
Feed for livestock . 150 150
“Tax, public'leviés 50 150
Miscellancous 770 1,370
Living expenses 23,000 23,000
Potal 32,550 40,970
Reserve : 6,270 S . 126,800
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Table 62 TYPICAL FARM BUDGET FOR THE BAN KHAI
EXISTING IRRIGATION SCHEME AREA
" UNDER WITHCUT-PROJECT CONDITIONS

Farm size: 1.8 ha

_ 3.2 ha
Family size: 5.1 persons 5.1 persons
Workable persons per family: 2.5 persons 2.5 persons

Crppped Amount Cropped Amount
Area Area |
L {ha) (B) {ha} : (B}

Grogs Tncome ]

Rice - local variety 0.64 3,340 1.13 5,900

~ improved variety
wet season. 0.43 2,770 0.76 4,890
~ improved variety, ' ' :
dry season ’ .43 4,330 0.78 7,860
Cassava 0.23 1,650 0.40 2,860
Vegetables : .07 1,580 0.13 2,930
Livestock : 1,500 1,500
Off-farm income : 6,300 C 600
‘Total 21,470 26,540
out~go

Hired labor - 2,170
Hired animal - 220
Hired machinery : 1,840 3,270
Seed ' 310 560
Fertilizers . ' 780 1,410
Agro-chemicals 10 o 20
Feed for livestock 150 ) 150
Tax, public levies - 50 o 150
Miscellaneous - 330 - 590
Living expenses 18, Q00 ' 18,000
Total 21,470 26,540
Regerve 0 ' 0
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Table 63

TYPICAL FARM BUDGET FOR THE BAN KHAY
EXISTING TRRIGATION SCHEME AREA
UNDER WITH-PROJECT CONDITIONS

Farm size (net area):

1.7 3.0 ha
Family size: 5.1 persons 5.1 persons
Workable persons per family: 2.5 persons 2.5 persons
Cropping intensity: 1.4 1.4
' Cropped Cropped :
Area Amognt Area Amount
{ha) (B) (ha) (B}
Gross Income
Rice - local variety 0.34 3,940 0.60 6,960
- improved variety,
wet season 1.36 17,140 2.40 30,240
- improved variety, _ _
dry season 0.19 2,660 0.33 4,620
Groundnuts 0.39 5,360 0.69 9,490
Vegetables 0.10 4,500 0.18 8,100
Livestock" 1,500 1,500
Off-farm income _ - -
Total 35,100 60,910
Out—gg
Hired labor 1,360 4,010
Hired animal 160 460
Hired machinery 2,430 4,290
Seed 350 630
- Fertilizers 3,570 6,320
Agro-chemicals 310 540
Feed for livestock 150 150
Tax, public levies 50 150
© Miscellaneous 590 1,050
Living expenses 23,000 23,000
" Total 31,970 40,600
Reserve 3,130 20,310
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Table 64

TYPTCAL FARM BUDGET FOR THE KHLONG THAP MA
IRRIGATION SCHEME AREA UNDER WITHOUT-
PROJECT CONDITIONS

ha

Parm size {net area): 1.8 ha 4.5
Family size: _ _ ‘ 6.0 persons 6.0 persons
Workable persons per family: 2.5 persons . _ 2.5 persons
Crzigzd Amount Crgggid. Amount
{ha) (Bl {ha) (B)
Gross Income
Rice - local wvariety Q.80 4,180 1.99 10,390
- improved variety, _
wet season 0.53 3,410 1.31 8,440
Groundnuts 0.01 70 0.04 290
Cassava 0.34 3,810 0.86 9,630
Sugarﬁané 0.08 1,810 0.20 4,530
Fruit. trees 0.04 1,260 1 0.10 3,150
Livestock 1,500 1,500
Off~farm income 5,100 - -
Total 21,140 37,930
Oﬁt—go
Hired labor - 4,220
.Hired animal - 430
Hired machinery 1,770 : 4,410
Seed 270 670
Fertilizers 530 1,330
Agro-chemicals 10 : 10
Feed for livestock 150 | 150
Tax, public levies = 50 150
'Miscéllaneous 360 890
Liﬁihg expenses 18,000 18,000
Total 21,140 30,260
Reserve 0 7,670
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Table 65 TYPICAL FARM BUDGET FOR THE KHLONG THAP MA

IRRIGATION SCHEME AREA UNDER WITH-PROJECT

CONDITTIONS
Farm size (net area): 1.7 ha 4.3 ha
FPamily size: 6.0 persons 6.0 persons
Workable persons. per family: 2.5 persons 2.5 persons
Cropping intensity: 1.7 1.7
' Cropped Amount Cropped Amoﬁnt
Area o Area )
(ha) (B} (ha) (B}
Gross Income
Rice - local wvariety 0.31 3,600 0,77 8,930
~ improved variety,
wet ' season 1.33 16,760 3.35 42,210
~ improved variety, : _ .
dry season 0.61 8,540 1.55 21,700
Groundnuts 0.49 6,740 C1.25 0 17,190
Vegetables 0.10 4,500 “0.26 11,700
Fruit trees 0.05 2,050 0.13 © 5,320
Livestock 1,500 1,500
Off-farm income - —
Total 43,690 108,550
Out-go
Hired labor 2,260 11,420
Hired aﬁimal 250 1,270
Rired machinery 2,900 7,320
Seed 340 780
Fertilizers 4,380 11,2110
Agro-chemicals 370 7940
Feed for livestock 150 150
Tax, public levies 50 150
Miscellaneous 790 2,010
Living expenses 25,000 25,000
Total 36,490 60,150
‘Reserve 7,200 48,400

II-102






	SECTORAL REPORT II AGRICULTURE DEVELOPMENT PLAN
	TABLE OF CONTENTS
	1. INTRODUCTION
	2. THE STUDY AREA
	2.1 Location and Area
	2.2 Topography and Soils
	2.2.1 Topography
	2.2.2 Soils

	2.3 Climate
	2.4 Land Use
	2.5 Population
	2.6 Farm Size and Land Tenure
	2.7 Agricultural Productions
	2.7.1 Farming Practices
	2.7.2 Crop Productions
	2.7.3 Livestock Raising

	2.8 Agricultural Support Services
	2.8.1 Research
	2.8.2 Agricultural Extension Services
	2.8.3 Agricultural Credit Services

	2.9 Marketing
	2.10 Existing Irrigation Systems

	3. PLAN FORMULATION
	3.1 Surveyed Area
	3.2 Potential Irrigable Area
	3.2.1 Location
	3.2.2 Soils
	3.2.3 Land Capability
	3.2.4 Land Use

	3.3 Plan Formulation
	3.3.1 Selection of Crops
	3.3.2 Cropping Pattern Alternatives
	3.3.3 Selected Agricultural Development Plan

	3.4 Proposed Irrigation Area
	3.4.1 Location
	3.4.2 Soils and Land Capability
	3.4.3 Present Land Use
	3.4.4 Socio-economy
	3.4.5 Agricultural Production


	4. ANTICIPATED YIELD AND PRODUCTION
	4.1 Future Land Use
	4.2 Proposed Cropping Pattern
	4.3 Proposed Farming Practices
	4.4 Input Requirements
	4.4.1 Labor Requirements
	4.4.2 Materials Requirements

	4.5 Anticipated Yield and Production
	4.5.1 Anticipated Yield
	4.5.2 Anticipated Crop Production


	5. BENEFIT
	5.1 Price Prespect
	5.1.1 Economic Prices
	5.1.2 Financial Prices

	5.2 Benefit
	5.2.1 Incremental Benefits by Alternative Cropping Pattern
	5.2.2 Incremental Benefit in the Proposed Irrigation Scheme Area


	6. FARM BUDGET
	6.1 General
	6.2 Typical Farm
	6.3 Farm Budget Analysis

	7. STRENGTHENING OF AGRICULTURAL SUPPORT SERVICES
	REFERENCES
	TABLES


