
TRENDS 'INRTG AGRICULTURAL POLICIES 

by
 

Phiphit Suphaphiphat
 

A Report Prepared for- USAID/Thailand 

Thai University Research Association : Report No. ;2 

November 1070 Bangkok, Thailand. 



Table of Contents
 

'Page
 

Abbreviation
 

Introduction
 

I4 Fertilizer 

3
 

II. Seed 

10
 

III. Water Resources 
 14
 

IV, Labor 

19
 

V. Mechanization 
22 

VI* Pesticide 

25 

VII Credit 

28
 

VIII, Output Pricing Policies 31
 

IX. Concluding Remarks 34 

Znex I- Statistical Tables 35 

Tablo
 

1. Total Fertilizer Consumption in Thailand, 1960 
- 1977 35 

2o Distribution of Fertilizer Consumption by Regions 
 36
 

3. Rate of Fertilizer Utilization in Selected Countries 37
 

4. Prices of Fertilizer in Thailand, 1965 
- 1973 38 

50 Comparison of Fertilizer Prices in Thailand and in 39
 

Some Asian Countries, 1971 

6. Total Seed Requirements for Six Crops (1974) 
 40
 

and Projected Seed Production by 6th Year of the
 

Seed Development Project
 



7. Wet Season Irrigation Areas by Regions 
 41 

8. Dry Season Irrigation Areas 
 42
 

9. Wet Season Irrigation itreas is Percentage of Cultivated 
43
 

Areas by Regions
 

10. Imports of Pesticides, 1972 - 1976 
 44
 

11. Pesticides Consumption by Crops, 1977 
 45
 

4.MICx I. i-ootnotes 46
 

BIBLIJOGI.OHY 
 53
 

64
 



Abbreviation
 

ARD Office of Accelerated Rural Development
 

BAAC Bank for Agriculture and Agricultural Co-operative
 

BOT Bank of Thailand
 

BOI Board of Investment
 

DA Department of Agriculture
 

DOAE Department of qricultural Extension
 

DLD Department of Land Development 

DOLA Department of Local i-dministration 

EGiT Electricity Generating ,uthority of Thailand 

NEA National Energy Authority 

MOAC Ministry of Aqriculture -and Cooperatives 

1,IOF MWrketing Org .Y2±zerti..n .Kr;P F :rmers 

RID Puynl l r ±e:,r.m3nl 

PJIG Roya_ Th-.i (~~r)-m.wnt 



Introduction 

There has been a rowinE- awareness among economists and policy 

makers that economic development in Thailand cannot be achieved without 

an effective means of raising the income and the well-being of the people
 

in the agricultural sector. Despite the satisfactory growth of 
agricultural 

output through the expansion of land over the last twenty years, the average 

income of a farmer today is still far below that of a person in other
 

occupatins. The disparity of incomes !ithin the 
agricultural sector on
 

a, region-wise basis has not yet been improved. The average income 
 of a
 

Northeastern farmer still 
ranks behind that of farmers in other regions
 

of the country with over 
one-third of its total population living below
 

the poverty line.
 

In view of th; limited availability of land and the steadily 

increasing popvlation, it is inevitaole that a future increase in agricultural 

production oi the can achievedcountry be only by improvement in productivity 

and increased intensive utilization of rosxtees erployed in th. production 

process. To achieve thiis objective, new and greater quantities of inputs 

are needed. However, the growth of agricultural output through increased 

use of input is greatly influenced by prices; of both ottputs and inputs. 

Furthermore, prices of outputs are key determinants of the farmers gross 

income, whereas prices of inputs are directly related to the costs of 

production. Thus thu prices of output and inputs not only play a vital role 

in resource allocation but also have a direct inpact on the farmers' net 
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income. Policies regarding agricultural prices should therefore, be formulated 

in such a manner that they encourage increased agricultural output, and hence 

improve the incomes and well-being of the people in the farm sector. 

This paper attempts to review existing literature and data 

pertaining to RTG policies on agricultural pricing as well as the provision 

of important inputs for farmers. This docunmntary research is not intended 

to be exhaustive. Rather, it will place greater emphasis on the input 

policies and their impact on small farmers. Attention will be given to 

each of the major inputs, that is fertilizer, seeds, water resources, labor, 

mchanizationpesticide and credit. A brief diseassion on output pricing 

policies will then presented. 



I. Fertilizer
 

Even thoih both organic fertilizer and chemical fertilizer are
 

used in Thailand, the use of organic fertilizer is negligible. The discussion
 

of fertilizer in this paper, therefore, will concentrate on the utilization
 

of chemical fertilizer. 

Chemical fertilizer is censidered one of the major inputs contributing 

significantly to higher yields thereby assuming an important role in the 

success )f intensive farming. Thai farmers first began to chemicaluse 

fertilizer after World War II. However, fertilizer was not widely used, 

and the countryls total consumption of fertilizer was insignificant. However, 

over the period 1960 - 1977, fertilizer utilization in Thailand increased 

markedly, it rose from bout 52,000 tons in 1960 to approximately 625,000 tons 

in 1977, a dramatic twelve-fold increase in 18 years, with an average annual 

growth rate of 18 percent (Table 1). It is expected that the demand for 

fertilizer in Thailand will continue to grow steadily. Fertilizer 

consumption is estimated to be around 778,000 - 823,000 tons in 1981 2 

and 9/40,000 - 1,190,000 tons in 1985. 3 

Most of the chemical fertilizer used by farmers at present is a 

mixture (N.P.K.), which is available in formulas. The usevarious of nitrogen 

fertilizer is of secondary importamce mad potash and phosphate fertilizers are 

used in relatively small proportions. Rice alone accounts for over 50 percent 

of the country's total fertilizer consumption. The combined consumption of 

the other three major crops, namely, rubber, tobacco, and sugar cane, is about 

one-third of tne total demand. its far as distribution byregion is concerned, 
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fertilizer consumption in Thailand has been heavily concentrated in the Central 

Plain region. The Central region has used fortilizcr morc. th-n othor rcgions 

combined (Table 2). 

Despite the tremendous increase in the use of fertilizer thein 


1970's the present level of fertilizer utilization in Thailand still hasn't
 

reached the recommended quantity: in its fertilizer consumption per hectare,
 

Thailand falls below the average fipze of developing countries and in fact, 

ranks lpct among AEA,4 countries (Table 3). 

Three factors have caused the low rate of fertilizer utilization in 

ThaiI and. The first o-firmrcd Iy survey by t1 13ritbh Sul hur Corporation, 4 

is that a large number of Thai farmers have not learned of the advantageb uf
 

fertilizer utilization. The second factor is the 
lack of complementary inputs, 

especially well-irrgated land and fertilizer-responsive seeds of high-yield 

varieties of the major farm products. It is quite obvious that the shortage of 

these two complementarj inputs impedes a greater consumption of fertilizer. The 

third factor, which appears to be the most relevant and pcrsuasive, is that the 

ratio of prices of fertilizer and farm outputs, hiLh when compared to other 

countries, has resulted in unattractive profits when fertilizer is used. 

Theoretically, the demand for fertilizer varies inversely with it price but moves
 

in the same direction as changes in the prices of farm outputs. In Thailand, 

it is estimated that fertilizr price elasticity is between-0.75 to -0.76, 

being greater (in terms of absolute value) than crop price elasticity which 

is about 0.58-0.65. 5 Thus the prices of fertilizer should exert a greater
 

http:between-0.75
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influence than prices of farm outputs on the level of fertilizer utiliza

tion. The relatively high price of' fertilizer has been one of the major
 

factors responsible for the low rate of fertilizer utilization in Thailand. E 

In addition, it has been shown that the ratio of the f ertilizer price 

to the rice price of Thailand is highest among the rice growing countries 

7in Asia. This shows why TbhiidI uics Lh(. lowest .-.-unt of fortiliz r 

par hoctaro .ng .-tmhn. ih coLItriA. ,-xriur !:,,ntionod._2 

Up to 1966, most fertilizer used in the country had to be 

imported, and the fertilizer trade was in the hands of the private 

sector without any government intervention. However, after the establi

shment of the Chemical Fertilizer Copany under the support of RTG, 8 

the fertilizer trade and utilization in the country were no loneer 

influenced by market forces alone. There were two main justifications 

for setting up the country's first fertilizer plant : (1) the country 

would be partially self-sufficient in fertilizer; and (2) the plant could 

make use of the large deposits of d-inestic lig.nite. The plant uses 

lignite as feedstick and has a rated capacity of 100 tons of, anhydrous 

amrnia per day, idich can be converted to 60,000 tons of ammonium 

sulphatc and 30,000 tons of' urea per year. The chemical fertilizer 

company began operation in 1966. However, during the first three years 

of operation, the Company was able toproduce at only 20 - 30 percent of 

its rated capacity, resulting in a very high unit cost of production. 
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The heavy loss incurred forced the Company to shut down its plant in 

mid-1968. The government had to step in to protect the company from 

liquidation by banning all nitrogen fertilizer imports. Nevertheless, 

after resuming operations under ypvernment protection, the Company could 

not increase its utput to meet the increasing domestic demand. At the 

same time, although the Company was the sole supplier of nitrogen 

fertilizer in the csuntry, it still experienced financial losses caused 

mainly 0W the inefficiency of its operations. The substantial financial 

support that the government gave the Company transformed the Company 

into a full-fledged state enterprise. Instead of following thz recommen

dation of experts to close down the inefficient plant, 9 the government 

decided in 1971 to assist the Company further. The new measure allowed 

the Company to monopolize all nitrogen fertilizer imports. As a 

consequence, prices of nitrogen fertilizer shot up and the use of mixed 

fertilizer in the country became popular because of its relatively lower 

price during the ,period after 1968 (Table 4 and 5). In a response to 

the gronihg demand for mixed fertilizer in the country, Chemical Fertilizer 

Company :.nitiated a project to construct a mixing plant in Thailand. The
 

proposed project materialized in 1972, when the Thai Central Chemical 

Company was incorporated with a registered capital of 120 million baht. 

The Company became a joint venture of the RTG, a private Thai firm, and 

in addition to receiving promotional privileges from the P01, this new 

Company was also given a special right by the government to monopolize 
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all fertilizer imports. Fortunately, the political upheaval in October 

1973 led to the formation of a new government, 1 0 which decided to 

withdraw all gnvernment commitments to the Thai Central Chemical 

Company. All government shares in the new Company wep, sold to a 

private Thai firm. The government also adopted the policy of freeing 

the fertilizer trade, lifted the ban on fertilizer imports, and withdraw 

the rights given to the Chemical Fertilizer Company and the Thai Central 

Chemica. Company as the sole importer of fertilizer. Nvertheless the 

fertilizer mixing plant project of the Thai Central Chemical Company 

still proceeded. The plant was completed md commenced operation in 

January 1975 with desiLned capacity tonsa of 300 per day. In 1976 the 

capacity was expanded to 120,000 tons per year. In early 1978, the Thai 

Central Chemical Company asked for government protection on the grounds 

that the domestic market was greatly affected by dumping from foreign 

producers. In compliance with the company's request, the Kriangsak 

government imposed a 20 percent surcharge in all Kinds of imported 

fertilizer. The decision of the government on this matter was met with 

widespead criticism from the public. The government later ruled that the 

surcharge would be confined to only six cate[ories of fertilizer instead 

of to all categories as originally planned. At any rate, criticism 

continued and the mounting pressure from the public finally forced the 

government to abolish the urcharge alt.)gethar in April 1978. 



A detailed analysis of the RTG policies on fertilizer during 

the period 1960 - 1975 was made by Sompop Manarurgsan. The analysis 

concludes that*fertilizer policies in Thailand prior to 1973 led to the 

monopoly of the fertilizer trade and resulted in relatively high prices 

of fertilizer in the domestic market. 
Expansion in agricultural production
 

was thus greatly hindered, and the resource allocations of the country 

were distorted. 

In order to primote the use of chemical fertilizer among Thai 

farmers as a means to iiac'ease agri-lulturEL production, the RTG initiated 

a program in 1967 to acquire fertilizer by inviting bids and sell on 

credit to farmers at a low price through various faner groups and 

organizations. The progTam was reorganized in 1973 and later was 

administered by the MOF, which established in 1974. The amount ofwas 

fertilizer purchased by the g&vernment under this program in recent 

years has accounted for a large share of the total domestic demand for 
1 2 

fertilizer. 

However, the high administrative cost of selling fertilizer 

directly to farmers coupled with the high percentage of bad debts has 

given rise to heavy financial losses in the operation of the program. 

Though the program enables farmers to obtain fertilizer at a price lower 

than that prevailing in the market, the banefit of the IorJ isrom not 
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equally distributed to all farmers. AccorJding to the present administrators 

of the progrm, mst of tho benefit goes to farmers who are members of
 

established farm organizations.
 

During thu period of the oil crisis between 1973 and 1975, the 
fertilizer situation in Thailand was worsencd by soaring prices and the acute 

shortage of fertilizer. As a consequence, low quality and sub-standard 

fertilizer flooded the dernestic market and became used so widely that 

the government had to intenvene to protect farmers from being exploited 

by irresponsible merchants. 
 The first Fertilizer Act was enacted in
 

1975 with the view to getting rid of the malpractices in the fertilizer 

trade and to set standards of quality of fertilizer marketed in the country. 

However, lack of capable manapower has hindered enforcement of this law. 



II. Seed 

The importance of seed as an agricultural input has been over

looked. Thai farmers traditionally siphon off a portion of their harvested 

next season.agricultural output, which is used as seed for the growing 

This practice is repeated season after season. The aiumid sub-tropical and 

tropical climates of Thailand make it difficult for some field crops 

such as soybears to maintain the germination quality of the seed from 

harvest to planting under on farm drying and storage conditions. More 

importently, if farmers do not renew their seed stocks after a few years, 

the croJ3 genetic pioperties--the varietal identity and purity -- cannot 

be maintained. The use of seed in this manner adds to hicher cost per 

unit of production because a greater amount of seed has to be ased for 

planting while the yield is likely to remain the same or decline. On 

the other hand, if processed and certified seed oif good quality is used, 

it results in better standards, fewer weeds, and greater yield and as 

a consequence, lower unit cost o.L' production and higher income for farmers. 

i~s a matter of fact, the development and distribution of improved seed 

is one of the most effective and economical means of increasing agricultural 

output. 

Through government 4:ricultural research programs have succeeded 

in developing better varieties of various crops, especially rice, benefits
 

from crop improvement research have not been maximized because the improved 

seed has not reached the hands of farmers on a widespread basis. The lack 

of a good distribution system tj provide on adequate and timely supply 
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of improved seed t-- farmers has been regarded as of the obstaclesone 

hindering the growth of the country's agricultural output. 13 Under the 

RTG's Third National =nd Sokial Deve.opmant iPlan, emphasis was given to 

improving the produczion and supply oj7 improved soybean seed. The DA 

and DOAE have been assigned responsibility to carry out this task. 1 4 

The first attempt to encourage Thai farmers to use improve 

seed occurred in 1972 when the RTG initiated the Seed Multiplication and 

Improvement Project under the leadership of the D0AE to provide high quality 

seed to farmers. This project was later incorporated as a part of the 

Thailand Seed Development Project, which was set up in 1975. The Seed 

Development Project was jointly financed out of the PLTG budget appro

priations, and loans frc'-' the U.S. Government. 

The Seed Development Project, covering a period of six years, 

from 1976 to 1981, has been set up to produce and distribute high quality 

improved seeds of six major crops, namely, soybean.., corn, rice, mungbean, 

peanuts, and sorghum. (Comparea the -project targets with the national 

requirements in table 6). Three agencies )f the RTG are directly involved 

in the project. Fo-udation seed of improved varieties is produced by the 

DA which, in turn, hands over the seed to the DOAE. Seed multiplication 

is carried out by the EOAE through contract growers. Multiplied seed, 

if meets the established standards, is purchased from the contract 

farmers and delivered to DO E seed processing centers. 1 5 After processing 
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and testing, the seed is then distributed to farmes by the MOF. 

During its first two years of operation, the Seed Development
 

Project was rocked with many prcblems., the second-year evaluation shows 

that the overall achievement of the project so far has not been up to 

expectations. Progress fell short of the planned implementation targets 

in most aspects, especially in the amount of seed produced, processed, and 

distribution system tends to benefit high income farmers more than those 

whose incomes are low, as the latter cannot afford to come to the MOF 

distribution center in Bangkok. Knowledge of &:)od seed has not yet 

reached farmers in as large a number as planned. Few farmers appreciate 

the value of good seed. 17 At any rate, the production targets, even if 

fully achieved, represent only a small fraction of the country's total 

requirement. In order to achieve a real positive impact on agricultural 

productivity, they should be widespred use of good quality seed by a 

large percentage of farmers. Ii this connection, private investment on 

seed production should be promoted. Ifctuslly, a private seed processing 

plant has already been established in Lopburi. In order to protect 

farmers I interests, the RTC has to exercise its power to promote competition 

in the seed trade. At the same time, a set of laws providing for a 

certification rprogrwn setting standards of quality of seed, along with 

effective enforcement, is required. 
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In addition, greater attention should be paid to the developmnt 

of rice varieties suitable for rainfed areas) where most of the Thai rice 

is planted. Rice reser ch in the past has co.centrated mainly on develop

ing improved rice varieties for irrigated areas which cannot be applied 

to rainfedcultivation at all. 



III. Water Resources
 

The expansion of irrigation areas has been regarded as one of
 

the government's most important policy measures to boost the agricultural
 

output of the country. Public investment in irrigatior has been emphasized
 

over the past two decades. During the fiscal year 1970 - 1977, the average
 

annual capital outlays on irrigation amounted to 1,451 million baht,
 

accounting for 16.39 percent of the total capital expenditures.1 9 At
 

present, irrigation system provido water control in the wet season for
 

about 2.22 million hectares and dry-season irrigation for approximately
 

0.53 million hectares, the total cultivated area being about 20 million
 

hectares. However, both wet and dry season irrigation networks have
 

concentrated in the central region of the country (Table 7 and 8). Wet
 

season irrigation now constitutes a major portion of the total crop area
 

in the Central, Western and Eastern regions but a much smaller portion
 

in the Northeast (Table 9). Unfortunately the present irrigation systems
 

have not been well distributed among different regions and the irrigated
 

cultivation in the country is far below its potential indeed. Ironically
 

farmers in Northeast Thailand, who have long suffered from acute water
 

shortages than their counterparts in other regions, have reaped the least
 

benefit from public expenditure on irrigation.
 

By and large, in the past water resource development in Thailand
 

concentrated heavily on th construction 3f dams, reservoirs, and distribu

tion systems. The dams and reservoirs usually are multi-purpose : to
 

provide flood control and hydroelectric power, as well as water for
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agriculture. These various-purposes can by no means be achieved without
 

conflict. Under some circumstances, meeting the requirements of generating
 

electricity have to be fulfilled at the oxpense of water for irrigatioii.
 

Since all the multi-purpose dams of the country are 
under the supervision
 

of EGAT, it is hypothesized that uhe 
water supply from the dams will be
 

utilized primarily for the generation of hydroelectric power, and the
 

provision of water for irrigated cultivation will be of secondary im
20
 

portance.
 

In addition, during the 1980's the construction of dams and
 

reservoirs was not accompanied by completed distribution systems. 
Without
 

the necessary ditches and dikes, 
or village-levol irrigation and drainage
 

systems, the optimal utilization of the water supply made available by
 

the dams and reservoirs is impossible. The government believed that all
 

the tertiary ditches would be provided by farmers themselves. The
 

government mistakenly assumed that the farmer had the technical, financial,
 

and organizational conpabilities to carry out 
the formidable task of
 

constructing irrigation distribution facilities by themselves. 
The
 

government later realized its lack of farsightedness and a new approach was
 

adopted for irrigation development. During the period under the third
 

National Economic and Social Development Plan, the major policy aimed at
 

slowing down the construction of big dams and concentrating on the improve

and expansion of delivery systems.21
ment The World Bank also recommended
 
that the irrigation program of Thailand to 
be carried out in the period
 

http:systems.21
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1977-1990 should focus on the widespread introduction of higher standards
 

of tertiary or on-farm development, wnich involves the construction of
 

ditches and drains to insure 
a timely and reliable supply of water to the
 

farmers' fields. 
The teriary development should be the responsibility of
 

the RTG, rathe, than of the farmers or farmer institutions.2 2
 

As fa. as water resource development is concerned, little
 

attention has been given to greater utilization of existing natural
 

water resources 
such as rivers and tributaries in general and underground.
 

water ii.particular. Ferthermore, a surprising number of government
 

agencies are 
involved in water resource development.23 These agencies
 

have different policy objectives and operate under different legal frame
 

works. 
 The lack of coordination among those agencies has given rise to
 

conflicts in the allocation of efforts resulting in thu inefficient
 

utilization of water resources of the country.24 
 The Water Resources
 

Planning Subcommittee appointed by NESDB will be in charge of outlining
 

a comprehensive scheme and coordinating all activities regarding water
 

resource development in order to improve the efficiency of water resource
 

utilization. However, the 
success of the committee has yet to be 
seen.
 

Another major problem that besets various irrigation projects
 

is the lack of co-operation on the part uf farmers in the operation and
 

maintenance of irrigation faoilities. 
Farmers are expected to be responsible
 

for not 
only the ccnstruction of distribution systems but the operation
 

http:country.24
http:development.23
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and maintenance of the systems as well. Unfortunately, the performance of
 

farmers in this respect has not been up to expectations. Farmers in the
 

project areas have no enthusiasm; neither do they have any sense 
of
 

responsibility regarding the maintenance of the distribution systems
 

already constructed by the project. 
Without proper operation and maintenance
 

the working life of all irrigation structures is at most only one-third to
 

one-half their expected life. Therefore, farmer organiz' 41ions, educational
 

and training programs, and group action to make full 
use of and to maintain
 

the iriigation systems have become the determining factor for the establish

ment of 
a successful water devlopment project. 2 5 To overcome the opera

tional and maintenance problems, it has been suggested that a strong sense
 

of ownership of the irrigation facilities on the part of the farmers should
 

be developed through their own 
labor and mcnetary contributions as well as
 

through their participation in the initiation, seloction, and planning of
 

26
 
the projects.
 

In order to meet the water iequirements of farmer more effectively,
 

there is a need to strengthen the capabilities of Changwats in planning
 

and supervising the implementation of a larg_ number of small-scale water
 

projects at the village level. Water projects in every village should be
 

initiated and implemented by using government subsidies, and farmers are
 

required to share 
a portion of the burden to insure that projects are
 

2 7
economically feasible and efficiently carried out.
 

http:project.25
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Since farmers do not have to pay for the use of irrigated water
 

provided by the government, it has been suggested that the free use of
 

water may lead to the non-optimal utilization of water. Advocates of
 

the imposition of a levy on 
the water users have two main arguments. The
 

first one 
is that the water charge can help get rid of wasteful use of
 

water and encourage more efficient utilization of the limited water supply.
 

The second argument is from the stand point of equity: users who benefit
 

from the irrigation facilities should pay for the services they receive.
 

In addition, the proceeds can be used to expand irrigation systems further
 

to serve more farmers.2 9 The RTG has already decided in principle that
 

for all new irrigaticn projects, all operation and maintenance costs and
 

ai much as possible investment cost will be paid directly by the benificiaries.
 

For example, in the Chao Phya Irrigation Improvement Project, the RTG
 

has planned to impose a charge which would recover 90% of the cost of
 

on-farm development excluding land-levelling, over nine years'without
 

interest.3 L This proposal is supported by the World Bank. The RTG has
 

to institute a now law in regard to the collection of irrigation charges,
 

since the existing law is inadequate for efficient enforcement. New
 

legistration which will enable the RTG to assess, impose, and collect
 

appropriate charges frcm beneficiaries of all irrigation project is now
 

being drafted. However, it is worth noting that the collection of
 

water charges may be a desirable measure, but is rather improbable because
 

of practical difficulties.
 

http:farmers.29


IV. LDabor 

Based on the 1976 Labor Force Survey, 3.6 million or 62 per 
cent of the country'", total lqbur force of 13.8 million was engaged in
 

agricultural occupations. 31 
 Whether the employment in the agricultural
 
sector poses a serious problem is a controversial issue in Thailand, at
 

least insofar 
 s the degree of its impact is concerned. 
 n the one hand,
 

there is the belief that a large percentage of the labor force in the
 
agricultural sector is unemployed, especially dur:.ng the dry season.32
 

% the other hand, thore is the belief that large-scale unemployment in
 

the agiicultural sector does not exist, according to many studies. 3 3
 

This view is also shared by the World Bank. 34 
 The problem of underemploy

ment is no 
serious because of the seasonal nature of agricultural produc

tion particularly in subsistence agriculture.
35 
 A substantial percentage
 

of farmers in Thailand, with the exception of the central region, are
 

owner-operators. 
The number of hired agricultural laborers is relatively
 

small, and they tend to concentrate mostly in the Central region of the
 
36
 

country.
 

It is agreed unanimously that the real problem of agricultural
 
labor is its low productivity. 
There are many factors in the low produc

tivity of Thai farmers. The 
most important ones incl>,. 
the lack of
 

complementary inputs, such as 
water fertilizer, credit, 
etc., obsolete
 

techniques of production, knowledge on the part of farmers themselves in
 
regard to new agricultural technology. 
The RTG implements its main
 

policy of helping improve farmers, productivity through its agricultural
 

http:studies.33
http:season.32
http:occupations.31
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extension service, which is used to impart knowledge to farmers. 
Until
 

very recently, the agricultural extension service was 
inadequate, with
 

a ratio of extension staff to farmer of about 1 : 3,000. 
 There also
 

existed a substantial backlog cf known technology and improved practices
 

to be transferred to farmers. 
 To provide extension services to farmers
 

more efficiently and on a broader basis, the RTG has established an
 

intensified and expanded extension service in about half of the country's
 

provinces. 
The expanded program includes the appointment of additional
 

staff and the introduction of proven extonsion methods, with emphasis
 

on regular farm visits and regular trainirg of extension workers.
 

Coverage of the Gxpanded program is anticipated to include all provinces
 

in the country by about 1985. 37 
 However the 
success of the programs is
 

doubtful unless the coordination among various departments within the
 

MOAC is improved.
 

Most Thai farmers have had four years of formal schooling
 

because primary education is compulsory in Thailand. 
Education is
 

generally considered to be an important factor as it contributes to the
 

higher quality of the labor force. 
However, the primary school curriculum
 

in Thailand is oriented towards preparing students for higher education
 

while only small percentage of the farmers' children will further their
 

studies beyond thc primary level. 
 Primary school education has come under
 

the criticism that it contributes insignificantly to the improvement of the
 

productivity of human resources in the agricultural sector. 38
 Primary
 

http:sector.38
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school education, as wall as non formal education for adults, should be
 

redirected more towards the knowledge and development of skills associated
 

with agriculture.
 

Agricultural production in Thailand relies mostly on family
 

labor. 
 During periods in which a great number of laboran are required,
 

such as planting and harvesting, exchange of laborers among households
 

,Iced to be a normal practice to cope with the problem of shortage of
 

family laborers. The system of exchanging laborers among farm house

holds 'as gradually been rzplaced by the use 
of hired laborers. The
 

wages of hired laborers ire determined by supply and demand forces in
 

the market. Since hired farm 
 laborers are not organized, it is
 

difficult for them to demand a lugal minimum wage as industrial workers
 

have. 
 At present, the minimum wage of industrial workers is 45 14aht/day
 

which is slightly over the wage normally paid to farmer laborers.
 



V. Mecaanization 

Mechanization of agriculture in Thailand has increased rapidly
 

as a result of changes in production patterns as well as shortages of
 

laborers and draft animals during the growing and harvest seasons. 
Three
 

types of machinery are widely used among Thai farmers 
: farm tractors, power
 

driven water pumps, and diesel engine.
 

There are three main categories of farm tractors. 
The first
 

one is the large-sized, 4-wheel farm tractor of greater than 40 H.P.,
 

which has to be imported or locally assembled using imported C.K.D.1s.
 

The second category is the small-sized 4-wheel farm tractor of 12-15 H.P.
 

This category is both imported and domestically manufactured. The third
 

category is the 2-wheel walking type which is mostly manufactured locally,
 

and uses an engine of about 5-7 H.P.
 

Large-sized, 4-wheel farm tractors are 
used in preparing land
 

for crops grown in the upland areas. The use 
of this type of farm tractor
 

is also necessary in the clearing of virgin land. 
 The other two categories
 

of farm tractor are mostly used in land preparation for rice transplanting
 

cultivation in the low land areas. 
In some cases, after tractor ploughing,
 

the seedbed is prepared by ploughs drawn by draft animals.
 

The use of tractors enables farmers to prepare 
their land for
 

cultivation quickly and without having to wait for rain to soften the
 

ground. 
In areas where double cropping can be practised, tractors make
 

it possible to clear the field for the second crop. 
 Moreover, in medium
 

http:C.K.D.1s
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and heavy soils, tractors perform better in terms of deep ploughing, chisel
 

ploughiLig, and sub-soiling discin:. Th; use of the 2-wheel walking type
 

farm tractor has proved to be more economical thn water buffalo. 39 The
 

economical use of this typo of farm tractor coupled with its relatively
 

low price has led to its popularity among rice farmers, especially those
 

in the Central Plain region.
 

Throughout the country water pumps driven by small engines
 

have now almost replaced wind mills in pumping water from the irrigated
 

waterwzrys into planting areas. The popularity of power driven water
 

pumps among Thai farmers is due mainly to its convenience and efficient
 

operation. Most of the large sized 4-wheel farm tractor are usually
 

owned by custom service operators, a great majority of whom are also
 

farmers, -ut are engaged in providing tractor ploughing services to others
 

as well. Poor farmers, who cannot afford to purchase a farm tractor, can
 

still rely on the use of farm tractors by merely paying the custom service
 

fee. The use of farm mechanization helps increase farm productivity and
 

lowers both unit and overall farm production cost.40 In addition, it can
 

contribute to higher employment as a result of increasing intensity of
 

land use.41 However, the excessive use of farm mechanization without
 

corresponding increases in other inputs will not help increase production.
 

This was shown in a case study ,ofrice production in a province in the
 

lower Central region in Thailand.
4 2
 

http:Thailand.42
http:buffalo.39
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The government does not have any policies directed towards
 

farm mechanization in particular. 
 However, the government policy in
 

::9eping diesel price low in the past stimulated the adoption of farm
 

mechanization to 
some extent. The market structure of farm machinery in
 

Thailand is rather competitive. 
 Farmers are able to select farm machinery
 

from a large number of suppliers selling different brands of products. 
As
 

far as farm mechanization is concerned, the role of the 
movernment should
 

concentrate 
on the provision of technical knowhow to local manufacturers
 

of farm machinery, especially producers of 2-wheel walking type farm
 

tractor which is widely used at present. Standards in quality of thia type
 

of farn, tractor should be established. Apart from the uso of tracters and
 

water pumps, farm muchanization should also be developed in other areas of
 

farming, such as planting, harvesting, threshing, dryinig, etc. 
 At the same
 

fime, farmers must be trained in the proper use and maintenance of farm
 

machinery in order to insure maximum efficiency and durability of the
 

machines.
 



VI. Pesticides
 

The use of pesticides in Thailand has increased steadily. In
 

view of the fact that almost all of the pesticides used in the country are
 

imported, the statistics of pesticides imports can roughly represent
 

the total consumption of pesticides in Thailand. In 1972, the value of
 

the imports of pesticiles was 224.85 million baht and rose to 515.11
 

million baht in 1976 (See table 10).
 

Estimates in terms of the end-user value have revealed that the
 

consumption would top 1,120 million baht in 1979, the consumption of
 

insecticide, herbicide, and fungicide accounting fcr about 59%, 31% and
 

14% respectively of the total.4 3 In Thailand pesticides are very necessary
 

for gzowing vegatables and many field crcps, especially cotton and tobacco.
 

If pesticides were not used, the yields of these crops would severely be
 

affected. Based on th, national average, pesticides alone accounted for 

about 22 percent of the total cost of cotton production.4 4 In the case
 

of tobacco, the share of pesticide in the total production cost was about
 

7 percent.4 5
 

However, o, the basis of total consumption of pesticides by
 

crops, estimates have shown that in 1977 rice alone used about 38 percent
 

of the country's total pesticides consumption, accounting for 35 percent,
 

76 percent, and 28 percent of total consumption of insecticides, fungicides,
 

and herbicides respectively. Upland crops took up 32 percent of total
 

pesticides consumption, 35 percent of total insecticides used, 20 percent
 

of fungicides and 27 percent of herbicides. The use of pesticides for
 

http:percent.45
http:production.44
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upland crops concentrated on maize, sugarcane, pineapple, tobacco and
 

cotton. 
The remaining balance was applied to vegetables, orchard, and
 

trees (See table 11).
 

The pesticides market in Thailand is competitive at all levels
 

from import to retail sale at farm. 
Owing to the expanding market of
 

pesticides, firms engaging themselves in pesticides business have been
 

competing with one another in order to gain a larger share of the market
 

ey introducing various kinds of pesticides into the country. 
The pesticides
 

trade in Thailand had never been regulated until the First Poisonous Act
 

was enacted in 1967. 
 This Act was revised again in 1973. However, due
 

to the poor enforcement of the law, many problems pertaining to the use
 

of pesticides still remain. 
Major problems doservod to be mentioned
 

are the following.46
 

(1) Highly toxic chemicals are easily available without
 

restrictions;
 

(2) Labels do not include necessary information on active
 

ingredients, antidotes or first aid instructions|
 

(3) Backyard or home-made formulas are common and these
 

home-made. products and concoctions are plntiftl in the market;
 

(4) Applicators tend to use higher doses than usually
 

recommended by the manufactures or agricultural extension agents;
 

http:following.46
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(5) Pest resistance and recurrence have widely been mainfested;
 

while deterioration and contamination of the environment has become
 

evident.
 

Government policies regarding the use of posticides should be
 

geared towards strict enforcement of the present legislation in order
 

to get rid of the malpractices in the pesticides trade. In addition,
 

farmers have to be trained and educated regarding the proper and
 

effective use of pesticides. They should also be informed of the
 

potential hazards of pesticides.
 



VII. Credit 

Credit is a key ele-ment in the :Lricultural development 

because it helps accelerate the adoption of new technologies as well as 

enables farmers to obtain various essential inputs and services to 

achieve higher output tangets. In Thailand, the demand for credit by 

farmers is believed to be substantial. The minimum cash credit need 

for agricultural production was estimated to be about U.S. $0.67 billion 

in 1969 and U.S. $ 1.5 L .llion in 1977.4 7 Based on these two estimates, 

the credit needs by Thai farmers rose by U.S. $0.58 billion between the 

period 1969 - 1977 representing an increase of 10.8 percent per year on 

the average. Many studies pertaining to a[Ticultural credit have revealed 

that 42 - 72 percent of the credit extended to farmer was used for 

production purposes. 46 Prior to 1975, relatively larger percentage ofa 

the agricultural credit was supplied from n.n-inltitutional sources. 4 9 

The RTG has lonL, realized the needL to extend the institutional 

credit to farmer since fariers are expolited, because of their ignorance 

or having no alternative credit sources, the rate charged being exorbitant 

when compared to that prevailing in the institutional market. The most 

effective way of reducinC interest andrate eqloitation in the non

institutional credit market is to increase both the alternative sources 

and the volume of credit in the farm sector. This can be achieved iy 

establishing government credit agencies and/Or by pursuing policies with 

a view ton- raourt::in -prv itstitutions + lni to aTriculturo. The 
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RTG policies concerning agricultural credit have been formulated along 

this line of suggestion. 

Apart from establishing the BAAC as a main source of institu

tional credit to Thai farmers in 1966, the overnment through the BOT
 

adopted a quota system in 1975 to channelize commercial bank loans to
 

agriculture. According to the quota system, commercial bank are required 

each year to lend to a[riculture at a certain percentage of the banks? 

total lending. 50 The regulated quota could be met either through direct 

lending to farmers or farmers' organizations or through deposits with 

the BIC. Moreover, provincial branches of the existing commercial banks 

are allowed to be established on condition that aT, least 60 percent of 

the branch's local deposites has to be set aside for loas in the branch's 

service area, and at least one-third of these loans has to be granted to 

the farm sector. The aforomentioned policies of the BOT has resulted in
 

the rapid expansion of the instituti)nfl credit since 1975. 

Despite rapid expansion of the abjve-mentioned institutional 

credit, less than lC percent of the Thai farmers have access to institu

tional credit. Most of' the institutional credit to farmers is for short

term loans for on season or at the most up to two years. The institutional 

credit appears to have relatively little impact on the poor non-credit 

worthy farmers. Based on a study of rural financial markets in Thailand 

by Mey..: et.al, 51 many problems with regard to institutional farm credit have 
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been disclosed. For one thing, credit to Thai farmers has been concentrated 

heavily on short-term loans in spite of the direct need for the long-terms 

loans in the acceleration of aCriculturel development. Secondly, the 

regional allocation of credit has been in favor of the Central region 

which is the most developed region of the country. Thirdly, the administra

tive cost of lending is high due to the high bad debts and delays repayment 

of loans. Finally, large farmers and full owner operators have received 

a greater proportion of loans than small farmers and tenants. The 

inequitable distribution of inotitutional credit among farmers may help 

perpetuate income disparitics in the fan sector. The future policies 

regarding institutional f rrm credit should, thereiore, be directed towards 

solving the above-mentioned problems. 



Output jricing Policies 5 2 
VIII 

The RTG~s pricing policies with regard to agricultural,products
 

have confined to some major commodities. The distinginshed case is rice
 

whose production, consumption and export are affected by various government 

policy instruments, such as rice premium, export quota, and rice reserve
 

requirement. As far as sugar is concerned, the government generally imposes
 

a tax on sugar ex'-orts especially at the time when prices in the world market
 

are high but provides subsidy tD sugar exporters at the time of low sugar 

prices in the international market. Regarding rubber, a cess is levied
 

on the rubber exports to finance the rubber replanting scheme. In order
 

to protect domestic consumers, price ceilings have been set for various
 

staple food items such as rice, sugar, and meat. Price guarantee and
 

price support pro gI'2sn5, though are desirable as a major policy instru

ment to help raise farm incomes directly, are implemented on an ad-hoc
 

basis and their operations are very limited in nature, So far, there has 

never been any complete aid lasting scheme regarding price guarantee and
 

price support of agricultural commdities in the country. 

Different aricultural output price policies aim at achieving
 

different sets of objectives and these objectives are sometimes in conflict 

with each other, Thc rmzt .-vi.us Gxnplcs r the euprt quota, rice 

premium, and rice reserve which have been the heated controversial issues 

in Thailand for years. 
Rice permium and export quota have supposedly
 

been used to stabilize domestic prices but the stabilization has been
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achieved at price levels well below world prices; but farmers seemed
 

to have been adversely affected by such policy. The elimination
 

of the export quota, rice premium and rice reserve requirement has been
 

suggested by many economists on grounds that these policies depress the 

domessic rice price and hence farmers' incomes and they are major 

disincentives to rice production, resulting in a slow expansion rate. 53 

However, the government has still retained the rice premium and the rice 

reserve program because the government believes that the abolition of 

these policies will being about greater benefits to rice marchants than 

to farmers while consumers particularly the poor in the non-farm sectors 

will have to pay higher prices for rice. At any rate, the criticism of the 

rice premium as being a policy instrument to subsidize rice consumers 

at the expense of the rice farmers had led the government to use the 

proceeds from collection of rice premium in activities which are 

useful to farmers directly. The proceeds have, therefore, been set 

aside as a part of the Farmer Compensation Fund which was established 

in 1974. The Fund has been used to finance projects oriented towards 

helping farmers, for example selling cheap fertilizer to farmers, land 

reform and price support prograns. 

By and large, the price guarantee and price support programs 

carried out by government in the past have achieved little success. 54 
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Failures of programs were due to the lack of fund to purchase large 

quantities of rice to support prices during the harvest season, the 

floor prices being too high, the shortage of facilities, such as
 

transpoitation and warehousea, and the iexperience on the part of the 

governmen-.t officials. Since the programs were ad-hoe in nature, they 

were not timely carried out. Those who benefited from the programs were 

merchants, and middlemen rather than famers, because the programs 

were usually carried out at the time when farmers had already sold most 

of their product to the merchant middlemen. 



IX. Concluding Remarks 

Based on the above findings, it appears that the input. and
 

output pricing policies of the 
government have contributed little to
 

the increase in agricultural production of the country. 
The obvious case
 

is the fertilizer policy and rice price policy which have resulted in 

higher price of fertilizer and lower price-of rice than those which would 

have prevailed under condition of no Lovern nent interventions. As a 

consequence, farmers lack incentive to incre-ase rice production. 

As regards the provision of important inputs, such as water,
 

improved seed, and institutional credit, the supply of these inputs has
 

been unable to keep pace with the farmers' increasing demand. Nor have 

farmers been trained and educated to use such input as fertilizer, farm 

machinery, and pesticides more efficiently on a widespread basis. More 

importantly, the input policies of the government deliberately or in

deliberately, have been discriminating against poor farmers. 

All government policies with regard to agricultural inputs 

and outputs should be redirected towards the objective to raising farm 

income, and providing incentives to and the samefarmerp at time emphasizing 

the improvement in incomo disparity within the farm sector. In view of 

the fact that inputs have to be used complementarily, all important inputs 

have to be made available adequantly, timely, and at the prices which the 

farmers can affbrd to buy. Farmers shjuld ,aLso be able to sell their 

outputs at prices assure a fairthat can them of return on their investments. 
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Annex II
 

Statistical Tables
 

Table I 

Total Fertilizer Consumption in Thailand, 1960 - 1±977 

Year Total Consumption (Ton) Percentage Change_(% 

1960 52,163 

1961 587253 
 11067
 

1962 68,213 17.10
 

1963 14,618 53.37
 

1964 120,780 
 15.45 

1965 98,782 -18.21 

1966 160,'196 62.17 

1967 237,967 
 48055
 

1968 2717922 
 14.27
 

1969 2609257 
 -4.29 

1970 282,259 8045 

1971 264,095 -6.15
 

1972 412,201 
 55.62
 

1973 414,707 
 0.60 

1974 364,207 -12o18 

1975 480 C46 32.03 

1976 601,351 25.17 

1977 624,724 a 3.80 

Note Prcliminarv .itlure 

Sourcc Division of .iricultural. Economics, MOAC 



Table 2 

Distribution of Fertilizer Consumption by Regions
 

Year North Northeast Ccntral South Total 

1969 3.35 27.67 59.07 9.91 100 

1971 5.45 33.99 47.27 13.29 100 

1973 6o28 19.49 59.60 14.63 100 

1974 8.61 18.06 58.61 14.72 100 

1975 7.64 22.17 55.92 14.27 100 

1976 6,20 21.30 61,40 11.10 100 

Source : Division of Agricultural Economics, MOtC 
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Table 3 

Rate of Fertilizer Utilization in Selected Countries
 

kg o/hectare 

Count-rv 1964 ,1966 1968 1970 1972 1974 

Developed Countries 71.0 82,4 88o1 94.6 100.4 94.6 

Developing Countries 6,2 8.0 10o0 13.3 16.9 18.8 

Japan 310.3 357.1 398o5 372.6 362.8 374o9 

South Korea 166.1 184.6 206.3 241.6 272.1 350.4 

Singapore 171.4 192o3 250.0 250,0 272.7 333o3 

West Malaysia 20.3 30,3 31.2 53.9 66°9 103.2 

Philippines 10.9 12.8 16.8 22.4 19.0 27.7 

Indonesia 5.7 8,2 15.1 13.1 24.5 29.5 

Thailand 2,4 5.0 7.4 6.0 11,6 13.4 

Source : FAO, innual Fertilizer Reviews 1975 
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Table 4
 

Prices of Fertilizer in Thailand, 1965 - 1973
 

Year Ammonium Sulphatea Ureaa Ammonium Phosphate
 

(1) 	 (2) (3) (i2) (3) (1) (2) (3)
 

1965 1.42 1.27 11.81 2,48 2.24 10.71 2.74 1.66 65.06 

1966 1.42 1.27 11.81 2.47 2.21 11.76 2.76 1.78 55.06 

1967 1.32 1.13 16.31 2.32 1.95 18.97 2.56 1.66 54.22 

1968 1.85 1.14 62,20 3.05 1.87 63o10 2.43 1.69 43.78 

1969 2.06 0.86 13).53 2.41 1.56 54.49 2.30 1.52 51.32 

1970 1.99 0.73 *172.60 2,61 1.90 37,37 2.38 1.53 55.56 

1971 1.67 0.68 14-,o59 2.80 1.30 115.38 2.25 1.56 44.23 

1972 1.74 0.72 141.57 3.25 1.42 128.87 2°42 1,76 37.50 

1973 1.97 1.05 f'5,71 303 1.76 72.16 2.55 *.182 40.11 

Note 	 (1) r.fccr:, tc r-:tail 	price paid by farmers (Baht/kg.) 

(2) 	 r-1 .;r Lo (IF Price (aht/lg) 

(3) 	refers t. nvrgin (1) - (2) (%) 

aSubject to import. restiction
 

Sou'rces (1) 'Ero:i Division of Ariricultural !conomics, MOAC
 

(2) 	froi. Jno-ni Tariff is-ociation Ministry of 

Financc, Japan 

Quoted 	 from Sompop M",naruic's;s.n, T]e Histor .of Fertilizer 

jolicies in Th,...1nd An .ccnoic 5tudy, 1960 - 1975, 

M. Econ. Tihesis, ....
culty of Zconomicsq Thammasat
 

University, 1978.
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Table 5 

Comparison of Fertilizer Prices in Thailand and in Some
 

Asian Countries, 1971 

Daht/ton 

Ceni-ral West Philippines Taiv, an India 
Types of Fertilizer 

Thai. and Malaysia 

1. Ammonium Sulphate 19,00-1,700 1,400 1,230 1,230 1,250
 

2. Urea 4 5-4 6%a 39000.-39300 .,600 
 2,000 1,900 2,560-2,610
 

3. Ammonium phosphate
 

16-20-0 170-2,000 2,200 1,600 2,540
 

4. Ammonium phosphate
 

20-20-0 2,100 
 - 2,550
 

5. N-P-K
 

14-14-14 2,200-2,300 1,807 2,260 

Note :a Subjeuct to import restrictian 

Source : ritish Sulphur Corporation, Thailand National 

Fcr.tlizor Study, Prepared for International 

Dank for Reconstruction and Development, London, 

1972, 
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Table 6 

Total Seed Requirements for Six Crops (1974) and Projected
 

Seed Production by 6
t h Year of the Seed Development Project
 

Total
 

Crop_ Total 
 !lan-ini Projected 

National Acre Rateb 3ed Seed 

(1,O0ri) ./ri) Reuired Production 

(ton/year) ton %of total 

requirement 

Rice 1479570 785,1206 	 3,000 1.05 

Corn 7.550 3.6 27,130 1,600 5.89 

Soyabean 1,170 6 7,020 2,200 31o33 

Peanut 814 24 19,536 1,200 6.14 

Mungboan 1,450 6 8,700 4,0 5.17 

Sorghum 750 3.6 2,700 200 7.41
 

Note : Source: DOjE Crco) Promotion Division estimates 

for 197' 

b.J'pproximn.L(;I.y 2)/7 dbovc DA recommendition allowto 

for some rcl,urtin.o ctual farm leve]. planting rates 

are rese:ntly anoth :c 20 - 25% higher to compensate 

for p.)or qual-ity (--,f sced. 

Source 	 USYID, 2h ,an.S-.d Dvcloj:,mnt lon : Project Paper. 

July 1975. irn:x ,..,, 
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Table 7 

Wet Season Irrigation Areas by Regions
 

Rean 


Central 


Western 


Northern 


Eastern 


Northeastern 

Southern 


Whole Kingdom 


Note 

Source 

1.961 

342.8 


(33.06) 


178.7 


(17.23) 


85.0 


(8.20) 


256.2 


(24.71) 


14, 2 

(13.91) 


30.0 


(2.89) 


1036.9 


(l1O) 


1966 

726.2 


(46.35) 


223.3 


(14.25) 


129.6 


(8.27) 


275.4 


(17.58) 


160.6 


(10,25) 


51°.6 


(3.30) 


1.566.7 


(100) 


: Fiqures in prlenth2ses are 

Royal Irrigation Department, 

(1,000 of ha) 

1971 1976 

726.2 744,0
 

(41.81.) (33.56)
 

223.3 414.7
 

(12.85) (18.71)
 

277.9 363.4
 

(16.00) (16.39)
 

275.4 350.9
 

(15.85) (15.83)
 

176.2 213.3
 

(10.14) (9.62)
 

58.1 130.3
 

(3.35) (5.89)
 

1.737.1 2.216.6
 

(100) (100)
 

percentagcs 

MOAC. 
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Table 8 

Dry Season Irrigition Areas 

Year Great Chao Phya Pro-ject Other .projects Whole Kinqdom 

1967 35.1 (81.63) 7°9 (18o37) 43.0 (±00) 

1968 45.2 (72.67) 17.0 (27.33) 62.2 (100) 

1969 45.3 (66.62) 22.7 (33.38) 68.0 (100) 

1970 53.8 (70.79) 22.2 (29.21) 76.0 (100) 

1971 71.7 (71o77) 28.2 (28.23) 99.9 (100) 

1972 94.6 (73.79) 33°6 (26.21) 128.2 (100) 

1973 143.1 (69.13) 63°9 (30.87) 207°0 (100) 

1974 221.8 (70.37) 93,4 (29.63) 315.2 (100) 

1975 276.9 (74.76) 93°5 (25.24) 370.4 (100) 

1976 2944 (65.26) 156.7 (37.74) 451.1 (100) 

1977 384o3 (72.85) 143.2 (27.15) 527.5 (100) 

Note Figures in parLnthescs are percentages 

Source Royal Irrig:ation Department, MediC 



-43. 

Tablu 9 

Wet Season Irrigation Areas As Percentage of 

Cultivated Areas by Regions 

Region 15-61 1966 .1971 1.976 

Central 
 38.0 75.7 
 77.2 83.5
 

Western 
 32.1 33.6 34.5 
 66.3
 

Eastern 
 42.1 42.7 
 41.5 49.2
 

Southern 
 6.6 
 9,5 9.7 '84.7 

Northern 7.7 8.1 
 13.1 18.8 

Northcastern 
 5o3 4.7 4.6 5.1
 

Whole Kingdom 16.6 20.6 
 20.7 26.0
 

Source 
 Royal Irrigation Department, MONtC
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Table 11 

Imports of Pesticids a 1972 -- 1976 

Year Quantity 

(ton) 

Value 

(million baht) 

1972 

1973 

1974 

1975 

1976 

12,03 

1C, ' 17 

13,288 

3,213 

11,531 

2224.85 

312o01 

395.07 

316.73 

515.11 

Source Division of Agricultural Economics, MOiC, 

Z!,9ricultur.l Statistics of Thailand Crop 

Year 1976/1977 

Note aIncluding insecticides, fungicides, 

disinfectants, weed-killers, anti-sprouting 

producLs, rate poisons, animal dressings, 

naphthalene balls, and moth balls 
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Table 11
 

Pesticides Consumption by Crops, 1977
 

(metrictons) 

Crops In ecticid s Furnqicides Herbicides Total 

Rice 49970.978 17527.441 1,253°355 7,75°1o774 

(35.15) (76.37) (28.17) (37.65)
 

Upland Crops 4,974.732 403.775 1,210.995 6,589.502
 

35.18) (20.19) (27.22) (32.00)
 

Vegetables 2,318.413 4.955 830.586 3,153.954
 

(16.39) ( 0.25) (18.67) (15.32) 

Orchard & Tree 1,877o257 63.829 1,153o684 3,094.770 

(1.3.28) ( 3.19) (25.94) (15.03)
 

Total 14,141.330 2,000.000 49448.620 20,590.000
 

(100) (1.00) (100) (100)
 

Source : Bureau of gricultural Zconomics, MOtC 

Quoted from E-CiiP, .J:rro-Chenicals Ncws in Brief vol,, 110 No.3 July, 

1979. 
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