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'PREFACE

In reeponse to the request of the Government of the Kingdom of
';Theiland, the Government of Japan has decided to conduct a baeie design
jstudy on the Progect for Establishment of Center for. Meiner Quelity

ftImprovement and entrusted the' study 'fb “the Japan ingefﬁatidﬁgi-
-Cooperation Ageney (JICA) JICA sent to Thailand a etudy teanrHEeded.bjif

Dx. Masaru MANABE, Director of Applied Mierobioiogy Division, Netionel
'Food Research Institute, Ministry of Agriculture, Forestry and Fisheries

‘From 9 April to 1 May, 1986

The . teem had’ discussions on the Project with the officiale concerned
'of the Government of Thailand and conducted a fileld survey An Bangkhen
aree., After the team returned to Japan, further studies were made, a .
draft report wes prepared and for the explanation and discussion of it,
a missionnheaded by Mrr_Michimasn NUMATA, -Senior Plenning Officer, Grant
.Ai&.éienningieno Sorney ﬁept., JICA was sent to Thailand from 7 July to

16'Ju19, 1986. As a vesult, the present report has been ptepared.

T hope that this report will serve for the developmenL of the
project and contribute to the promotion of friendly relatlons between our -

two countriee.
‘T wish to. express ny'deep eppreoiation to the officials concerned of
the.Government_of the Kingdom of Thailand for their close cooperation
extended to the team. |
August , 1986

(I

‘Keisuke Arita

Président
Japan International Cooperation Agency






SUMMARY

'%Q The Government of the Kingdom of Thailand (hereinafter referred to
.ee "the Government of Thailand") has set “the reinforcement of. inter-
"national competitivenees for 1ts ekport goods by strengtheniug and
'promoting product quality, marketing and technique as one of Ehe'most

important policies in the Sixth National Economic and Social Development

'rPlan. ;_-:

ln'fhe'fieloIOf'agficulﬁﬁre,'which ie regarded as.the ﬁosf impoftant
industry in Thailand, the most important policy is considered to ‘be the
expansion of the overseas markets as well as the domestlc markets and
‘the sales increase by improving the quallty of agricultural products
Thalland produced about 4 .5 million tons of maize in the year 1985/86, ‘of
‘which: . 3 5 million tons- were exported whlle about 1 million tons were
domestically consumed as livestock feed Maize therefore occupies a very
important-positlon.in the agrieulture of Thailand. Tt has been found,
howevei; that;maize pfoduced,iﬁ Thailand is likely to be contaminated
Wlth-aflafokio; and theiGovernment'of_Thallend is now faced with the most

iﬁportaot and urgent task of solﬁing this problen.

.lAflatoxin' is _a::toxie-'eubetanCe produced, in conditions of high
temoeta;ore=andfhigh humidity, by Aspergillus flavus. It is said to be

a potent carcinogenic natural substance known.

The'Gerrnmeot.of'Thailend ﬁas established "The Committee to Solve
the. Problem of Toxic Substances in "Agricultural Products" ‘to meet the
problem, combining Government - organizations, " universities, public
corporations.and_the private sector. However, this problem is not easy
to solVe*‘since there are not appropriete facilities and  equipment
suiteble for carrying out hlghly sophisticated ecientific analysis and

examination.

‘Under such cifeumstances,' the Government of Thatland 'asked'”the
Government of "Japan for Technical Cooperation in solving the problem of

aflatoxin contamination in maize. 1In response, the Government of Japan



dispatched, through the Japan Inrernational Cooperation Agency, a Contact
‘Mission in February, 1985 and consecutively the Preliminary Study- Team in
September, 1985 1in order to discuss the possibility of future technical
cooperation, Through the discussion, the GQVernment of Thailand was
aware of the imminent necessity to: possess sufficient research facilities
and equjpment, and then, requested the Government of Japan to provide a

Grant Ald in January, 1986.

Upon réréiving this request, the Governmént of Japén decided to
diapatch the Basic Design Study Team for "The Project for Establishment
of Center for Malze Quality ]hmrovement in the Kingdom of Thailand"
(hereinafter referred to as '"the Project"). The field survey was

conducted from April 9 to May 1;_1986 in Thailand.

The results of the study have been compiled in the Draft Final
Report. This was submitted to the avthorities in Thailand for study and
confirmation from Julyl7 to July 165 1986. The basic agreements reached

are as follows.

The purpose of this Project 1is to establish a Research Center to
carry out basic studies for the maize quality dimprovement, thereby

placing special emphasis on the elimination of aflatoxin contamination,

The 'Center to be established 'accofding to this - Project alms at
introducing mbdern.analytical'technology, thereby investigating the cause
of aflatoiiu contamination. For this purﬁose, it also aims at studying
and  clarifying the rélationShip amongst cultivation, harvésting,
processing and marketing. It further aims at establishing practicél
methods to eliminate the contamination and at. proposing an improvement

plan.

_ Theisite of thié'Project 1s located within extensive compound at
Bangkﬁen district ih_Bangkok,:wheré Kasetsart University and the other
_reseétph_lnétltntes of the”Departmeﬁt df_Agrlcﬁlture stand side By side.
The: site is now . used as an experimental agricﬁltural field. Tt has an
area _df':abou;“t7;800 mz;_ and all ‘elements of the infrastructure are

': él:eady'arfanged;

=i



The outline of the Project is as follows:

(1) Facility

._Main'buiiding'(Administration, Research, . 894 mz
o Experimentetion, ete. b : .
. Annex building (Storing and processing, - 434 m2

Field experiment equlpuent, ete,) _

. Others-(Generator Room, Sun Drying Yard, etc.) <172 m2

p 2
Total _ 1,500 m

(2) Equipment

. Fquipment for the analysis of various types of aflatoxin and.
for the microbiological study on the aflatoxin producing
fungi _

. Experimental equipment to iﬂvestigate the cause of contamina-
tion and to study ‘the storing and processing, etc. with the
view'ef improving product quality;

. Equipment to analyze data and experimental results,

s Vehicles and experimenting equipment necessary to conduct a

fieid survey in widespread maiZEnproducing districts.

. For the complete execution of this Project, a period of 14 wonths is
considered to be necessary after the Exchange of HNotes. For the con-
struction of this Project, the Japanese side 1is responsible for the
construction of buildings,:piping, wiring as well as the procurement and
instaliation of the.equipment. 'Tﬁe Thai side will be responsible for
filling in the construction site as well as for the arrangement. of water
supply, drainage, electric power supply up to the site, ete,, for which
the cost'is estimated at "about 4 million Baht (about 25 million yen) .
The responsible organization for the Government of Thailsnd to the
Project 4s the ‘Department of Agriculture under the Ministry of
Agriculture and Cooperatives. The Plant Pathology ‘and Microbiology
Hvision, the Agricultural Engineering Division and the Field Crops.
Resessch Institute will participate in the Project. Upon the Center
being established, 1t will be operated as a research institution under

the direct supervision of the Director-General of the Department of

~ i -



Agriculture. And at the same time, it will be operated as a base of
Technical Cooperation of Japan. The research staff to be assigned from
the relevant divisions of the Department of . Agriculture already have
experience in the similar research studies. There will be no problems
related to the operation and maintenance of the facilities and equipment,
The Department of Agriculturs has also {nforced its argani?ational

structurs for the operatiﬁn and maintenance_of the Center._

The Department of Agficulture takes part in'ths_activities of. the
above mentioned "The Committee to Solve the Problem.of Toxic Substances
in Agricultural Produects". Thus, the results from expsfiments and
vesearch studies of this Project, including the activitiles of the
Japanese Technical Cooperation programs, are expected to contribute to
the development of preventive means and ways against aflatoxin

contamination of Thai maize.

This Project 1s indispensable as the base for Japénese Technical
Cooperation scheduled in the near future. At the same Eims, it wili not
only contribute to the expansion of export and the acquisition of foreign
currency by the improved quality of maize in Thailand, but will aiso help
the national economy Lhrough the development of the livestock industry by
eliminating toxic feed. Further it will improve the level of public

hygiene in the society by preventlng the occurrence of cancer,

It is essential to take a compréhensive approach in the elimination
of aflatoxin coﬁtamination since ‘the causes of which are extremely
complicated. In order to achieve the final goal of this Project, whefe
all facilitdies and equipment completely saﬁisfy their funections, it is
impoitant that all divisions snd sections, including the Plsnt Pathology
and Microbiology Division, ths Agricultural_Enginéeriug Divisisn.and the
Fisld.Crops Reséarch Ingstitute, cooperate fully in research sctivities.
To ensble this Center to operate effectively and achieve the expected
objectives, it is necessary to educate and technically train the persons
responsible in three reseaxch fields and te clarify the role of each
respons;ble staff,' 1t 1s also recommended to strengthen and promote the
public:reiationxand extension services in order to extend the benefitg of

fhis"Projéct to'the level of farmers,
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1 INTRODUCTION






_.1)

1.INTRODUCTION

gpfojeht Request

In the Sixth National Ecomomic and Social Development Five Year
Plan (1986.10 - 1991.9), the Government of Thailand defines one of
the importéﬁtrobjecﬁiVés as: "“strengthening international competi-
tiﬁgﬁééq wiﬁﬁ'the expansion of productivity and the improvement of
Quality ' Iﬁ'the'field of agriculture, it alms at"improﬁiné.produC*

tivity by ‘enhancing the quality of agricultural products so that

'they_may meet the international market needs. For these purposes,

various policies.will be enforced.

Maize produCticn‘in'Thailand has made remarkable progress since

.-1960' Suﬁpofted by a regional development policy, extension of

hlgh-yield varieties- and the expansion of overseas markets. Maize

'not only occuples large export share as a main export commodity but

has been achieving steady growth used as a feed ingredient in the
pbuitry; breeding industry for domestic consumption. Thus maize
plays an important role as one of the main products supporting the

Thal economny,

Tb&ay, the 'expansibn' of arable land for maize has almost
reached its limit. On the_qther hand to achieve increased yield per
unit area, it is'ﬁECeSSéry'fd'develop' new varieties of high yield
and to develop modern agricultural pracpiCEs utilizing manure and
agricultural chemicals intensively. Under these ecircumstances, a
rapid increase cannot be expected in production. -The subject, for
the time Being, is to improve the quality of the maize to make it amn

internétionally competitive commodity.

In the meantime, aflatoxin contamination of Thal maize has

raised ‘serious problems for export, Various wmeasures have been

' studied; ﬁminly by thé-MiniStry of Apriculture and Cooﬁeratives.

Rgéently, the Thai cabinet approved the establishment’ of "The

Committee to solve the Problem of Toxic Substances in Agricultural

Products” which involves not only the Ministry of Agriculture and

Cooperatives but various authorities concerned and also the private
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3)

sector. Under these circumstances, the Governmépt of Thailand has
requésted the Government of Japan to extend Technical Cooperation
and to Grant Aid for a comprehensive study of the incidence of

aflatoxin contamination.
Dispatch of the Preliminary Study Team

In response to the request of the CGovernment of Thailand, the
Government of Japan decided to dispatch a Contact Mission for the
project of "Development of the Pre and Post -Harvest Techmlques to

Prevent and Protect the Incidence of Aflatoxin in order to improve

Corn Quality" in February, 1985.

Then, based on the discussions between both Governments, the
Government of Japan dispatched a_Preiiminary Study Team to Thailand
through the Japan International Cooperation Agency in Se?tember,
1985, for "The Project of Quality Improvement in Corn in the Kingdom
of Thailand".

After discussions with the authorities concerned of the Govern-
ment of Thailand, the preliminary study team made thelr summary
report and presented it to the Director-General of the Department of

Agrieulture.

This report says that the establishment of a research facility
is ihdispensable for analysis of contamination factors, improvement
of testing techniques, establishment of countermeasure and extension

of aflatoxin prevéntion methods.
Dispatch of the Basic Design Study Team

Based on the study results obtained by the Preliﬁinary Study
Team, the Government of Japén.dispatched the Basic Design Study Team
on April 9, 1986. This team, headed by Suguru MANABE, Director of
National-?opd'Research Institute of the Ministry of Agriculture,

_Forestry and Fisheries, stayed in Thailand until May 1 of the same

year. -



__The.study'conducted by thié team covered the.background of this
Projécf, .véfious activities' already developed in Thailand with
respect to the. prev_entién of aflatoxin contamination,_.clarificat}_‘lon
of the validi'ty' of ‘this Project and. the study of a inro_per basic
désign of the facility and the equipment to be constructed at
Bangkhen.. This study  team had detailed discussions with the
officials of fhe Department of Agriculture of the Minisfry' of
Agriculture and Cooperatives, The team also had discussions with
the.Deputy4Diteét0r General of the Department of Agriculture, the
"iéSponsibie officer for this Project in Thailand, and.with officials
concerned with ﬁhis Project's executing and management systems for
the.prOposeé Center, Discussions also covered the scope of work tp

be undertaken by the Government of Thailand.

As a result of these studies, the Basic Design Study Team
concluded that there is an urgent need for a central body, to make
intensgive efforts to raise 1ts technological level, especially in
research and development and that the Department of Agriculture is
the appropriate one to function as the executing organization for

this Project.

The discussions concerning this Project made between the study
team and the Department of Agriculture as well as the basic agree-
ments reached through these discussions were compiled as the Minutes

of Discussions dated April 18, 1986. (8See the appendix (1)-{a).)

Based on these results, this Project'has been studied in detail
in terms of optimum contents, size, construction. schedule, ete.
After consultation with experts to be dispatched for Technical
Cooperation, the results of the study have been compiled in the
Draft Final Report. This was submitted to the. authorities in
Thailand, and a confirmation study was conductéd from July 7 to July
16, 1986. As the result, a basic agreement has been reached, and
the Minutes of Discussions have been exchanged with the signatures

of the officials concerned. (See the appendix (2)-(a).)



This Basic Design Report fiﬁally compiles the conclusion of the
study on the viability of this Project, 'and Lhe contents of the
optimum basic ‘design for implementation of this Project, based on
the field survey results and analysis of pertinent data and

information.









2.BACKGROUND OF THE PLAN
9-1. National Development Plan
" The Nationai.Deﬁélbpment'Plan‘in.Thailénd.operates based'oﬁ the Five
Year -National Ecbnomy-and Society Deﬁelbpment Plan issued by'the'Natioﬁal
Ecbnoﬁy;aﬁd Sobiety Dévélopmént Bﬁréaﬁ. The plan was launched in.1961:as
thé“Fifst Five Year Nétidﬁél Ecohomy and Society Development Plan and, at
pfeseht, the:Fiffh Plan (1982 - 1986).13'underway. In November, 1986,

the Sixth Plan (1987 -~ 1991) will begin.

The Fifth TFive Year National ECondhy.and Soclety Development Plan
(1982 -~ 1986) reveals the following 6 political tarpets.

a) Recovery of economical and financial position
- Suppfession of excessive financial spending to foreign countries -~
b) Modification and restructure of national'economy
- Improvement of = productivity, move to exporting industries,
'decentralizatién "of industries, reduction in the proportion of
imported energy —
¢) TImprovement of socilal service systems
- Suppression of the ratio of population growth, educational,
sanitary, legal and = soclal sequrities,- improvement and
impartialization of services -
d) Settlement of poverty in less advanced areas
e) Harmonization of economical developments and natlonal defense

£f) TImprovement of development administration

Relative to the ever~changing international economy,: the performance

of the national economy in Thailand is rather stable. The annual growth



yate of 5.3% 1s ¢lose to twice as:high-as théjaverage world figure,
although the éarget of 6.6%2 was not achieved., In addition, the
1ong—standing'ﬁegative current balaﬁce-wiil be reduced to BHT 56 billiOn,
equal to the deficit in the final year of the Fourth Plan (1981),

The Fifth Plah.briginally'aimed at an annual trade deficit to GNP
less than 4.1%. - In 1983 when export was depréssed,'the ratio of trade
deficit to GNP amouﬁted to 7.2%,_1.8}, BHT 66 billion. As such, the Thai
trade deficit will not be'eaéily solved due to the conditions of the

world economy.

From the conditions and constraiﬁts'ﬁhich have been analyzed above,
together with tﬁe consideratiqﬁ of opportunities and possibilities of
future development of the country, the Sixth Plan will necessarily have a
direction for development that includes 2  overall targets; 4 main

strategies, and 10 working programs.

2 Targets

(1) Set the economic growth target to be at an average of wmore than 5
percent per annum. This is done by emphasizing the patfern of
growth that will encourage effective employment generation,
distribﬁtion of income, and the maintenance of an economic balance
that will create opportunitiés for stable and continuous economic

development.

(2) Develop human gquality to enable progress in soclal development and
to create peace and fairness in society. Social development mﬁst be
consistent with, and assist in; the overall developmént process of
the gbﬁntty. Together with the preservation of national identity
aﬁd'desirable_attitudes,.éocial development must help improve the

: qﬁality‘ of life in the rural and urban areas aécording to the

criteria for basic necessities.

A Strategies

fi) Continue to procead in-the dévé1opment'and adjustment of economic

aﬁd“social'ff&meWork of important policies carried over from the
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(3)

(4)

Fifth ﬁlan.‘ At the same time, seek for new opportunities that will

jead to econowic progress and a wider distribution of benefits to

the general population. However, prime consideration must always be

givenﬂto econdmic_limitations and the maintenance of the country's

fiscal and monetary stability,

Inéreaée efficiency, Improve quality in production, marketing, and

technology, and reduce productlon costs to be able to better compete

‘with other countries. . ..

?rombtélthé:develoment'of-hqman quality to possess the kﬁowlédge
and éaﬁébilities that are beneficial in the deVélopment of life,,
career, - and  society, by mainly emphasizing the principle of
self~-reliance, . Social developmént must be consistent with.cafeer
development . and economic . development  especially in creating
discipline and respect for law and order; and in developing of
viréue, ethicé, and unity amorig the populatioﬁ. This, In a way,
will reduce the responsibilities of the government and encourage

frugality and savings.

Adjust the role and the management organizations of the govermment.
sector including fegulations, orders, and laws; to Be suitable to
development directions. Considerations mﬁst be given to tﬁe
limitations in the capabilities and fiscal status of the government.
There will be an appropriate sharing of the development burden
between the-government sector, state enterprises, and the privéte

sector under. the integration principle.

10 Working Programs

(1)

(2)

(3)

(4}

Economic and Financial Stabilization Program.

Natural Resources Development and Environmental Management Program,

Rural Development Program,

Urban and Specific Zones Development Program.



(5) Program to Develop Soclety, Human Quality, Human Resources, and

Labor.

(6) Program to Davelop Production, Marketing, Technological, and

Imployment Generatlon Systems.
(7) Basic Services Development Program.
(8) Science and Technology Development Program.
{(9) State Enterprises Development Program.

(10) Program to Improve Management and Review the Goverument's Role in

the Development Process.

_ The foregoing items constitute the master plan foy the Sixth Five
Year  National Economy and Society Development Plan. Among others,
agricultural products constitute the financial basis for Thailand in the
international industrial society, with a view to dincreasing the
international competitive power by enhancing the productivities,
qualities and marketing of export products, The policies of the plan are

characterized by the following 3 items:

a) Review ©of the projects with more emphasis on economical

harmonization.

b) The productivities and qualities of export products are to be
enhanced together with reinforced marketing, thereby competitive

power in international trade will be increased.

¢} The government will share suitable functions and roles with the

private sectors throughout these development works.



9-2 Outline of Agricultural. and Fishery industries in Thailand
2~2=1 Economical Features of Agricultural and Fishery Industries

The angCultural'and fiéhery industries in Thailand are much larger
than other Thai industries. Agricultural and fishery products occupy an
1mportant'sector of the commercial and processing activities in Thailand,

acting as a trunk industry in the Thai economy.

(1) Agricﬁltural. and fishery . products make wup 22.0Z of the gross
national production (1984), occupying the first place far ahead of

manufacturing industries and trading business firms.

2Y Agricultural and fishery products make up about 50% of the annual
( g p
gross exports. Furthermore, the share becomes larger than 60% when
processed agricultural and fishery products such as sugar, molasses

and canned pineapples are included,

(3) 67% of total empldyées work in the agricultural and fishery
industries; much larger than the 19% for commercial employees and 8%

for the employees in manufacturing.industries.

Major " agricultural. products exported from Thailand include rice,
cassava, maize, sugar and fubber, etc. for acquiring foreign currencies.
These pfoduets are international crops which are traded in rvigorous free
competitibn. However, the agricultural industry productlon systems are
not always modernized, - Instead, the products are supported by the lower
wages of the agricultural labor force along with the highly productive

environments of tropical high temperature and humidity.
2-2-2 .Basic.Indices of Agriculture
(1) Agricultural Land
The ratio of Thai agricultural land is as high as 36.6% to the whole

land area, in which paddy fields occupy 22.7% and other up-land crop

fields for cassava, maize, sugar, etc. share 7.8%.



(2)

(3)

A Whole natlonal 1§nd 51,400 thousand ha

B Agricultural land 16,811 thousand.ha
1, Paddy fields 11,657 thousand ha
‘2. Other filelds 4,041 thousand ha
3. Orchaxd ' 1,767 thousand ha
4, . Grasslands ' 83 thousand.ha
5, Others 1,263 thousand ha

Agricultural land has been greatly {ncreased from 10,560 thousand ha
in 1961 to 18,810 thousand ha in 1980; This increase was caused
mainly by up-land crops, particularly the significant expansion of

the fields for maize and cassava.
Number of Farmers and Possession of Lands

The number of Thai farmers is significantly increasing because of
the recent increase in the population. Looking at the trends in the
past 20 years for example, 3,450 thousand farmers were present in
1961 but, in 1980, the number of farmers increased to 4,410 thousand

hougebolds, an increase of 28%, close to about 1 million households,

In view of land possession, the agricultural census issued in 1978
lists 3,420 thousand independent farmers, namely 85% of the total
4,020 thousand farmers. The balance of 157 includes tenant farmers
(230 thousand households), independent/tenant farmers (280 thousand
houséﬁolds) and no-land farmers (48 thousand households). The

number of no-land farmers is only 1.2% of total farmers.

In 1980, the average agricultural land per farmer was 4.27 ha which

is decreasing recently.
Agricultural Income per Household

The agricultural income per farmer in Thailand shows significant

'differenéés*depending'bn districts as shown in the following.table.

More explicitly,“these differences in agricultural income might be

caused by the: different income of crops. For example, in the

north~eastern part where mwany farmers are sustaining their life with



{4)

(5)

the up%lénd crops like cassava, maize and kenaf, average income is
BAT 7,631, as low as about a half of the national average. On the
other hand, in the center part where rice is mainly grown, the
aQerage income is BHT 30,763, 7 -~ 8 times as high as that in the

north-eastern part.

Unit: BHT

1875 1976 1978

National 9,653 12,224 14,901
North-eastern part 4,829 5,424 7,631
Northern part 9,363 13,256 15,654
Central part 23,069 28,642 30,763
Southern part 7,935 7,766 13,411

Classification of Agricultural Area

The Thal administrative classification includes 73 Changwats (a
Changwat consists of 10 - 15 Amphoes) including Bangkok, Amphoes
(comprising 5 - 6 towns and villages), Tambons {(comprising 10 - 20

hamlets) and Mubans {comprising 100 - 200 households).

The Thai Ministry of Interior classifies, in view of convenience for
administration, the foregoing 73 Changwats into 4 districts, "North
Thailand", '"North-Eastern Thailand", “Central Thailand" and "South
Thailand".

On the other hand, the Ministry of Agriculture and Cooperative
divides the country iunto 19 zones in terms of scil, rainfall,
temperature, traffic networks, etc. for agricultural guidance and

promotion.

Planted Area and Production of Major Crops

At present, rice retains the largest planted area; in 1984/'85,
there was about 62;33 million Rai {about 9.8 million ha) as a total

of the first and second crop. Others include 10 million Rai (about
1.6 million ha) for rubber, 11,36 Rai (about 1.8 million ha) for



maize, 8.78 million Rai (about 1.4 million ha) for cassava and 3,42

Ral (about 500 thousand ha) for sugar cane.

According to recent trends, internationaly traded ‘crops such as
cassava, maize and sugar cane are greatly .increa'sing. © The
production of rubber is also steadily increasing. In.particulaf,
cassava and waize are expanding their boundary areas by deﬁeloping
foresfry areas as roads have been constructed and expapded. Rice is
also linearly increasing because of the popularization of improved
varietieg, renovation of cultivating techniques and the expansion of

double cropping areas.

Planted Area and Production of Major Crops

Planted Area (1,000 Rai) ~
rop Year | yomossl  1os1/B2  1982/83 1963/84  1984/85
Rice 60,110 59,970 60,134 62,59 - 62,329

' Qn e n ) aod

Haize 2.960 9,796 10,494 10,552 11,355
e . o (un (118) azn

Cassava 1.250 T 240 7,126 ) 8,592 8,780
' (100) Q10 a0n (118 (zn
Sugar Cane 2,927 3,857 3,645 3,606 3,424
(100) (132) 12 . (23 atn

Rebber . | 9,615 9,867 10,001 10,143 10,254
(100) 103 aed) (105) (107

Production {1,000 ton)
tron Year | yoswst  1081/82  1982/83  1983/84  1984/85
Rice 17,38 - 17,774 16,879 19,548 19,905

1 (102 (97 wy o wWwm

Yaize 2,998 3,449 3.002 . 3,552 4,226

[ (on (i1 (160) a4

Cassava 16,540 17744 17,788 18,989 19,985
: B ) T 1) N6 - B (10 B V)
Sugar Cane 19,854 30,200 24,407 23,869 25,055

: wn. 152 (123) (120) (126)

Rubber 465 . 508 516 594 617
. (100 (109 (124 (128) (133

__Réte" : ( } Growth, Index based on 1980/81
Source : Agricilteral Statistics ‘of Thailand



2-3 Qutline of Maize produced in Thailand
2..3-1- Trends of Production

The’ production of wailze in Thatland has dramatically expanded,
particulérly afﬁer'the'IQGOs. In 1953/'54, production quantity was only
50 thousand tons. However, production has significantly lncreased; 850
thousand .tons- in 1963/'64, 2.3 million tons in 1973/'74 and 3.55 miilion

tons in 1983/'84.".More yecently, 4.22 miliion tons was recorded in
1984/'85. ' '

Thé major production area of maize in Thailand spreads on a gentle
slope extended from the upper reaches of Chao Phraya Delta to the
northeastern part. The top 6 production areas of maize in 1984/'85 are
Phetchabun (195,470 tons), Lop Buri (533,565 tong), Nakhon Ratchasima
(393,234 toné),. Nékhon. Sawan (404,244 tons), Loel (379,358 tons) and
Saraburi (255, 222 rons). Total production in these 6 areas amounts to
2.73 million tons, about 60% of the total national production in thé same

year.

2-3-2 TFactors for Production Expansion

Reasons why maize production in Thailand has grown rapldly as

described before include the following effective factors.
(1) Enactment of Land Law

According to the land law enacted in 1959, land ownership is granted
if a persen . exploits national land and cultivates the land for 3
years within a limit of 50 Rai. Such a policy stimulated the
farmers to develop new lands, resulting in the expansion of planted

maize areas.
(2) U.S. Assistance for the Development
USOM (United States Operation Mission to Thailand), organized in

1950, has assisted in the construction of a marketing infrastructure

for crops, such as the comnstruction of trunk roads aiming at



(3)

(4)

(5)

stébilizing Thailand politically and economically. As -a ‘result,
transportation facllities between the main maize productlon areas

and Bangkok have been improved while greatly urging maize produc-

tion.

‘Promotion by the Government

The Thal government tock national policies to encourage the produc-
tlon of malze in the Third National'Ecdnomy and Soclety Development
Plan (1972 - '76) by adding maize to the 6 crops reconmended for

increased production.

‘Extension of New Varieties

Improved varieties such as Suwan Nos. 1 and 2 have been successfully
deveioped by repeated cross—breed'expetiméﬁts which are character~
ized by sﬁrong resistivity to downy mildew diseases and drought
while assuring certain yield. The mean yield in Thailand is 370
Kg/Rai while Suwan Wos, 1 and 2 bringing about a mean yleld of about
500 Xg/Rai. At pfesent, more than 50% of all maize farmers are
cultivating these 'variéties according to governmental recommenda-

tion,
Strong Overseas Demand
Overseas demand for maize has been greatly expanding, particularly

demand for poultry, and stock raising industries are steadily

growing. For example, . the. estimated demand for maize in Asia,

: including_Japan, increased to about 30 wmillionm tons. Such a strong
-demand from overseas countries has encouraged the farmers to culti-

-vate -maize. -

_14'_._



Major Maize Production Changwats
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,.3-3 Export of Thai Malze

According to the FAO (Foods and Agriculture Organization, United
Nations) statistics (1984), the world production of maize is about 450
million tons, more than 40% of which is produced in the U.S.A. Thai
production amounts only to about 0.9% of the total, namely 4.2 million
tous. However, the quantity of exported maize from Thailand shares about
4.5% of the total international trade quantity, which ranks Thailand in

4th position after the U.S.A., Argentina and France.

Such a high ranking for Thalland in the world maize exporting market
is based on its higher export proportion of maize production. In other
words, most of maize produced in Thailand is exported because maize is
not in high demand domestilcally for foods, compared with other major

producing countries.

Thai maize was largely exported to Japan by the latter half of the
1960s, Since then, the export market for Thai maize has steadily spread
to other Asian countries such as Taiwan, Singapore and Hong Kong, the
Middie and Near East areas including Kuwait, Saudi Arabia and many parts

of African countries.



| Major Maize Export Country (1984)-

Bxport @'ty (1, 000.t0n)

Couniry ‘

U. S. A, 49,114
Argentina 5,51 8 |
france . 5,208
Thailaad 3,117
Belgium, Lux 1,501
Yugoslavia 685
People’s Rep of China 520
Romania 500
Zimbabwe 500
Canada 499

World 68,848

Source: FAQ Monthly Bulletin of Statistics

Maize Domestic Consumption and Export of Thailand

Unit : Ton
Year Domestic Consumption Export{Fiscal Year)
1975_ 286,817 2,301,356 (1976717
19717 159,122 1,183,442 (1971778
1978 836.422 1,862,401 (1978779
19_7'9 87_4,85(} 1,87_7,530 (1979,780)
158¢ 822,669 1,838,242 (1980.78D
1981 901,584 2,800,955 (1981782
1982 2_00,758 1,815_,790_(1982/83)
1983 . 921,855 2,889,628 (1983,784)
1984 ;- 1,109,517 2,898,148 (1984.785
Source: Ministry Agriculture and Cooperative

"JETRO
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9.3-4 Bxport of Thai Maize to Japan .

The regular export of Thal maize to Japan was started by the first

Maize Agreement between Japan and Thailand executed in 1959,

The_duantiﬁy of export has increased year after year, and in 1975 a
maximum. of 952,000 tons “was recorded. However, the agreemént wés
temporarily sﬁSpended because of -a disagreement in quality, price and
joading conditions, etc., by a final expoxt of 311,000 tons based con the

21st pact in 1979}

The matter of quality encountered- at the beginning of export con~
cerned high moisture content, mixture of damaged - grains and other
failures to meet quality specifications. Furthermore, the cargo was
sweat damaged during shipment because of the.high moisture content and
high temperature in the grains after loading. Thesé problems have been
gradually solved by regulating silos in exporting ports. However, since
1981 the coﬁtaminétion of afiatoxin.in Thai maize has become a barrier to

trade and export to Japan has wmore difficult.

As described above, export to Japan was substantially suspehded for
several years. In 1985, the Thal government revealed a strong intention
to resume export of maize to Japan, since some quantities of maize could
pass the international quality standards. As of May, 1986, an amount of
about 70 thousand tons was  exported ﬁo Japan with control of maize

quality against aflatoxin contamination at the time of shipments,



Thai Maize Export to Japan

Unit : Ton

Source: JETRO

* Feed for pigeon

Year Production Export ~ Export - o
(July-June) (A) (B) ‘to Japan (C) (®)
1959/60 317, 200 236,000 191,530 81.2%
1960/61 - 534, 900 521,592 446, 295 85.6
1961/62 598, 300 59,098 391, 764 65.4
1962/63 665, 400 725,403 427,803 59.0
1963/64 857,700 926, 864 578, 961 625
1964/65 935, 100 862, 490 686, 420 796
1965/66 1,021, 300 1,130,217 755, 269  66.8
1966/67 1,122,400 | 1,158,422 | 760,933 65.6
1967/68 1,314,900 1,245,289 617,440 49.6
1968/69 1,507,500 1,273,793 432,891 34.0
1969/70 1,700,000 1,448,084 548,513 37.9
1970/71 1,938,200 1,635,265 846, 557 51.8

1971/72 2,300,000 | 2,053,211 932, 255 45.4
1972/73 1,315,000 975,999 370,120 31.9
1973/74 2,300,000 1,975,900 376, 538 4.4
1974/75 ! 2,550,000 1,871,851 181, 444 41.7
1975/76 3,000, 000 2,258,042 952,431 42,2
1976/77 2,750,000 2,301,356 | 653,656 28.4
1977/78 1,750, 000 1,183,442 322,202 27.2
1978/79 3,030, 000. 1,962,401 718, 769 36.6
1979/80 2,863, 200 1,877,530 310,892 16.6
1980/81 2,937, 800 1,838, 242 3,115 % -
1981/82 3,448, 500 2,800,955 205,790 7.3
1982/83 3,002,000 1,815,790 7,730 -
1983/84 3,552,000 2,889,628 9,137 * -
1934/85 4,226,000 2,898, 148 7,318 % -




2..3-5 Domestilc Demaﬁd'bf That Maize

The domestic demand for maize in Thailand has significantly in-
creased recently. According to an estimated figure for 1973/'74, the
demand‘wés 341 thousand tons. However, the figures have been increasing
i0% pexr year in the past 10 yearsi about 950 thousand tons in 1978/779
and about 1.5 million toms in 1984/'85. Most domestic consumption is as

feedstuff'for.the broiler industry which is growing rapidly.
2-3-6 Prespects of Thai Mailze

Production forecast for Thai maize will be summarized by the follow-

ing aspects:

- Possibility for expanding planted area

- Possibility for increasing production quantity per unit planted area

Regarding '"new land exploitation'”, the land law issued in 1959
regulated granting land ownership to the farmers. 1In consequence, the
lands have been exploited by many farmers deep into the dinterior.
However, it is generally understood that the expansion of planting areas

is now confronted with a limit.

In respect to the possibility for increasing production quantity per
unit planted area, various- efforts have been made, including the intro-
duction of superior varieties, fertilization, weed control, etc.
However, these efforts will not yleld satisfactory results very early
because of the irregular weather and socioceconomical constraints in

Thailand.

In considering these circumstances, mwmaize production in Thailand
will not grow as fast as before, but is expected to remain at a produc-
tion level of 4.5 -~ 5 million tons for the time being. However, many
experts employed in the maize industry in Thailand point out that “Even
if the pfoduction volume of maize increases, the sales to overseas
countries will be limited unless the matter of aflatoxin contamination is

solved, thereby depressing the price of maize."



24 Processing and-Marketing of Maize after Harvest

The marketing vroute of Thai maize i1s briefly described in the

following.,

First, the first collector, a village middLeman, buys maize'from
producer farmers., The village middleman lives in a producing village or
Muban, many also dealing with misgellaneous commodities:and c¢rops. . The
village middleman lends seeds, agricultural chemicals, tractors and other
tools to the farmers and occasionally iustructs the farmers on production

techniques, thereby he is deeply concerned in farming aoperations.

Maize, bought by the wvillage wmiddleman, is gnld to the secondary
collector, a local city middleman. The middleman usually deals with
miscellaneous commedities and crops in cities such as Lopburi, Saraburi
and MNakhon Sawan. The local city middleman, acting as a wholesaler,
trades his maize with suppliers and exporters by referring to the market
price in Bangkok. Recently, many local city middlemen maintained
warehouses (Godown) with the intention of wore advantageously dealing

with maize according to market prices.

The general structure of .the marketing route from farmers to
exporting port, as described above, is a rather conventional systém.
However, the system has gradually fallen apart. The conventional route
of the farmers - village middleman - local city middleman - supplier -
exporter - has been modified to include various new routes such as direct
sales to the local city middleman from the farmers. This bypasses the
village wmiddleman. Direct sales from the loecal city middleman to the
exporter Dbypasses the supplier and direct sales from the village

middleman to the exporter bypasses the Jocal city middleman and supplier.

It should be noted that the step between the village mlddleman and
the‘local'éity middleman.acﬁs as a reservoir in which the warehouse 1s
retéined Ior stocking maize. to control selling according to the market
pricé "in Bangkok. As a congequence, maize marketing in Thailand has
becbme'mOré ébmpliéated because speculations, mainly done in the supplier

levels_before,'are now prevalent in producing areas.



Structute of Marketing of Maize

[- - - Farmer

[- Village Middleman (lst'collector)J

(Loéal City'Middleman (2nd collector)

Pomestic sale

l Supplier (3rd collector)

i

'l ' Exporter

LT

Overseas

Within the marketing system above, various post-harvest processing
works are carried out, including shelling, drying, storage and trans-

portation, etc.

Farmer stage
Maize cobs are sold to the lst collector at harvesting yard or

from farmer's garden without drying.

Ist collector
The cobs containing high moisture are shelled using tractor

driven corn shellers.

2nd collector
Buys maize grain in bulk, A portion of the maize is dried in
the sunshine at his own drying vyard. However, most of the

maize is delivered to export silos retained by the exporters at



Bangkok or Tarua through suppliers (3rd collector), and is
still in a high molstured state.

Exporter
Maize, as bought, (moisture content 22% - 18% in the railny
season, and 18% -~ 16% in the dry season) 1s dried to meet

export specificétions of 14.5% in the 1arge dryers and is then

stored in the silos,

Various governmental or public organizations such as the Agriculture
Cooperative Federation of Thailand, Bank for Agriculture and Agricultural
Cooperatives and Marketing Organization for Farmers have tried to buy
maize directly from the farmers as a governmental policy for supporting
‘the farmers., However, the reéults obtained so far are not satisfactory

because the maize quickly deteriorates due to high moisture content.
2-5 Aflatoxin and its Contamination of Thai Maize
2-5-1 Outline of Aflatoxin

Aflatoxin is the name given to an extremely toxic group of

metabolites produced - by the moulds Aspergillus flavus and

Asgpergillus parasiticus wunder conditions of high temperature and

humidity. The moulds grow on all food and feedstuffs, but particularly
on maize, oilseeds and edible nuts. Aflatoxin contamination of animal
feed can lead to high levels of animal mortality eor to impaired food

conversion efficiency - depending upon the level of contamination.
(1) Type of Aflatoxin

The types of aflatoxin are Bl, BZ, Gl, G2, M1, M2, Aflatoxin B will
give the fluroescent reaction to blue light and aflatoxin G will
give the fluorescent reaction to green light. Aflatoxin Bl, the
most toxié_aﬁd also the most prevalent of the toxins, is the most
ﬁdtéﬁt chemical'carcinogen known to man and has been shown te cause
lliﬁer'canéef; The types of M are found in the milk and urine of

animals whose feed contained aflatoxin.



(2)

(3%

(4)

Environment

1)

2)

3)

4)

5)

Temperature

Relative humidity

Light

Oxygen and
Carbondioxide

Time

e

Fungus can grow in the range of 6-46°C but
the optimum range of temperature is at
25-35°C.

The suitable relative humidity for fungus
growth is at about 85%. '

Iight will activate fungus to produce a

high level of toxin in a shorter period of

pime.

Both of them are necessary for fungus

respiration

In a suitable environment, fungus can

produce the toxin within 24 hours.

Physical and Chemical Property

13

2)

3)

4)

Dissolve in Lipid, 0il and Sodium chloride sclution.
Tolerant with air of 200°C of temperature extrewme,

Easy to destroy in alkaline solution such as Hydrogen Peroxide

and Sodium Hypochloride,

Analytical methodology is capable of detecting aflatoxins down

to levels of about 1 part per billion (1 ppb or 1l microgramme

per kilogramme).

Problems of sampling are recognized to be of

crucial importance in attempts to control contamination of

non-homogeneous lots of foods and feeds.

The Limitation of Aflatoxin Content

The maximym level of aflatoxin coutent in agricultural products that

are used for human and animal consumption have different limits in



each country. In the Uhited State of America, the maximum limit of
aflatoxin content is not to exceed 20 ppb for human consumption
pfoducts and not exceeding 100 ppb was animal feed. The guidelines
of the world Health Organization (WHO) for human consumption product

are not to exceed 30 ppb.
7-5-2 Contamination of Thai Maize with Aflatoxin

It is generally understood that, in Thailand, maize is contaminated
with aflatoxin to a mean of about 100 ppb, much larger than the
international allowance of 30 ppb. TFAO/WHO has proposed a guldeline of

30 ppb as a maximum content of aflatoxin in foodstuff.

Such a high contamination may caused by the fact that msize is
planted at the begiuning of the rainy season. Although the maize matures
after. 110 - 120 days, it is still the end of the rainy season.
Therefore, harvesting and processing, namely drying, shelling, cleaning,
storage and transportation are carried out ineffectively dn high-

temperature and high-humidity environments.

In fact, most farmers do not possess machinery needed for
post-harvesting works, especially dryers, shelling machines and storage
sheds. - After shelling, wet maize is delivered into port silos provided
with large drying machines, located near Bangkok and Tarua. For example,
wet maize containing about 24% moisture, after being harvested, and
shelled, is delivered to the port silos after apending several days from
the production area. Most of the maize, upon arriving at the silos, is
thus heated up by respiratory heat. In the extreme, a strong; obnoxious
odor of decay is emitted, It is easily observed in these circumstances
that the maize is infested with fungus Aspergillus flavus which yields

aflatoxiﬁ.

The table on the next page shows the contamination of Thai maize

with aflatoxin upon shipments.
Much aflacoxin'contamination is caused by dimproper handling after

. harvesting. - Therefore, post-havest processes and the causes of aflatoxin

‘contamination will be outlined in the following.
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(1) Harvesting Process

1)

2)

3)

When hérvestiug walze, not only matured but also prematured

maize cobs are simultaneously collected at the same time.

Reasons:

a. Non-uniform growing plants result in irregular maturity even

in the same field,

b. Harvesting is often done depending on the price of mailze,

even it 1s premature.

c. The hereditary nature of seeds is not uniform, including

maturity periods.

Bamboo or steel knives are used during harvesting work for

shucking which scratches maize grains during harvest,

Maize cobs, after harvesting, are left undried in the field or

around farmer's houses until collected by village middleman.
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(2) Shelling Process

1) Most harvested cobs are not dried before shelling (moisture

2)

content 28% ~ 22% in the ralny season and 24% - 18% in the dry

season}.

Shelling machines in use ave mostly driven by farm tractors,

having excess power in general, In addition, the machines are

roughly operated, leaving scratches on the surface of the nmaize

grains during .shellihg “work. The phenomena occurs with

premature grains in partieular.

(3) Drying Process

Y

9

3)

4)

Maize c¢obs are very rarely dried by the farmers before

collection by collectors in the village level.

The collectors do not dry maize in general except the maize

-stored by themselves. They resell to the 2nd collectors who

transport the maize long distances.

When the 1st collector dries the maize, the moisture content

limit after drying is about 18%, a critical moisture content for

short~term storage instead of a safe moisture content against

fungus infestation.

Most drying vards possessed by the 1st and 2nd collectors in the
production districts are wide areas of concrete in which maize
grain is spread for sun drying.

At that time, the maize is often moistened again by showers,
ete, Even if there are no showers, some of the maize scattered
in the drying yard, will result in rotted grains which are often

mixed into sound maize lots.



(4)

(5)

5)

6)

Recéntly, storage facilities “equipped with modern drying
machines have been .constructed in the production areas,

However, the quantity of maize dried by these facilitles 1s a

-vefy small fraction against the total volume,

Most ﬁaize for export shipment is dried in silos located at the
exporting ports. The 1arge-dfyihg machines (processing 50 - 80
tons per hour-at a moistui:e reduction rate of about 5%) are
operatéd to haﬁdle.the Iarge QUéntity of maize deliverqd at a
moisture content of about 20 - 25% in'thé-rainy season and about

18% in average even in the dry season,

Cleaning Process

1)

2)

Shelling work also serves for cleaning. . Consequently, most

maize 1s not particularly cleaned.

Damaged grains are very rarely cleaned (heat damaged grains -

. created during storage, damaged grains - created by a mold in

the processes after harvest),

Transportation System

1)

2)

3)

In the production areas, small trucks (2 -~ 4 ton type) are
mostly used. For long-distance transportation from the produc-

tion areas to export ports, large trucks (8 - 10 ton type) or

‘barges (100 - 200 ton type) are used for transportation.

About 80% of the maize is tramsported in bulk, while the balance
about 20%Z, is packed in bags.

- The number of .déys spent in _transportétion depénds on the

distance., - In trucking transportation, maize is transported for

an average of 2 days from Nakhon Sawan or Nakhonrachashima and 2

- 3 days from Phetchabun and Khon Kaen to the export ports.
With . a bérge;- thg number of transportation days is normally
_longer;l &uring-.Which time - high-moisture maize sometimes

“deteriorates.
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(6) Storage Practice .
1) It is not common for farmers to store maize cobs or maize grain.

zj ‘Tﬁe 1st collectors soﬁefimeé store maize of ébout 20 ~ 50 tons
in short term (10 days - 20 days). FEven when the collector
stores maize, the moisture content of maize Eannot be completely
dried due to rainy weather, only encugh to withstand sforage for

1 - 3 weeks.

3} The 2nd cdllector often stores a lot of 50 toms -~ 300 tons in
his own. drying vard after sun drying maize, Such maize is
stored for -a rather long time (I - 3 months). However, the
facilities are very poor. Maize, thus stored, is shipped after

March but generally contains much aflatoxin.

4) Euporters retain silos, in the port area of Bangkok and Tarua,
having a total storage silo capacity of about 1 million tons.
These s1los are equipped with large drying facilities, which can
dry wet maize to be delivered. Most of these silos are also
provided with moisture sensors which can be used for quality
control by detecting heat generation during storage. However,
very few silos can be ventilated during. storage as per

modernized facilitles.
2-6 Governmental Measures to Combat Aflatoxin Contamination

2-6-1 Committee to Solve the Problem of Toxic Substances in Agricultural

Products

The Ministry of Agriculture and Cooperatives has long been inter-
ested in the matter of aflatoxin contamination in crops. Recently, the
Ministry became aware of the fatal effect of the contamination on over-
seas expofts, in which the production of the farmers would be depressed,
In addition, the Ministry noted that Thai maize might be shut out of
. major export markets, Therefore, the Minlstry created a list of relevant

governmental organizations and private sectors to organize powerful



members From a wide range. The list was proposed to the Secretary of the

Prime Minister asking for approval by a cabinet meeting.

In respoﬁse to the proposal of the Ministry of Agriculture and
Cooperatives, the Deputy Secretary~general to the Prime Minister sent a
letter on Auguét 8, 1985 to the Secretariat of the Ministry of Agricul-
ture and Cooperatives, stating that the formation of the committee,
proposed tc the Ministry to Mr, Bhichai ‘Rattakul, H.E. Deputy Prime
Minister, was accepted by the cabinet meeting. In addition, the letter

also described that further proceedings are required.

The list of committee members includes a wide range of sectors such
as Ministry of Agriculture and Cooperatives, Ministry of Commerce, Office
of the National Economic and Social Development Board, Board of Trade of
Thailand, Thai Maize and Produce  Traders Association and Kasetsart

University, as shown below.

Chairman Deputy Minister, Ministry of Agriculture and
Cooperatives (Mr. Barom Tahthien)

Vice Chairman Permanent Secretary for Ministry of Agriculture and
' Cooperatives

Vice Chairman Permanent Secretary for Ministry of Commerce

Member Director-General, Department of Agriculture

Member Director—-General, Department of Agricultural Extension

Member . Director-General, the Cooperatives Promotion Department

Member Secretary-General, Office of Agriculture Economics

Member Managing Director, Bank for Agriculture and Agricultural
Cooperatives

Member Inspectors~General, Ministry of Agriculture and
Cooperatives

Member Secretary-General, Office of the National Economic and

Social Development Board

Member Director—General, Department of Foreign Trade
Member President, Board of Trade of Thailand
Member ' ' Chairman, Thai Maize and Produce Traders Association



Member Mr, Wathitep Nantapiwat, Thal Maize and Produce Traders

Association :
Member Rector, Kasetsart UﬁiverSity
Member and ~ Dr. Tanongchit Wongsiri, Deputy Director-General,
Secretary Department of Agriculture
Member and | Mrs. Dara Buangsuwon, Plant pathologist,

Asst. Secretary Department of Agriculture

In addition, the following 3 Sub-Committees have been organized

under the Committee.

1) Sub~-Committee on Research and Development
2) Sub-Committee on Extension-

3) Sub-Committee on Marketing
2-6-2 Practical Measures to Solve Aflatoxin Contamination

Under the guidance of the "Committee to Solve the Problem of Toxic
Substances in Agricultural Products', the government decided to perform
the following activities in the fields of research and development,
extension and marketing jointly with relevant governmental organizations,
universitieé, public corporations and the private sector to solve toxic

fungus problems, particularly aflatoxin contamination.
1) Sub-Committee on Research and Development

Short—term strategies

a) To develop effective and simple driers to be used in production

areas.
b) ‘To develop chemical detoxification for aflatoxin.

¢) To establish methods of sampling and analyzing (particularly

simplified methods) for aflatoxin and to train those operators.
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2)

3)

Long

~term strategles

a)

To comprehensively study methods of cultivation for harvest

‘during the dry season.

b)

c)

To develop new varieties having resistance to aflatoxin

contamination.

Basic study on Aspergillus flavus fungus. -

Sub-Committiee on Extention

a)

b)

c)

d}

Sub-

a)

b)

c)

To reinforce and improve PR and advertising activities.
To train and educate in preventive technology-

To set up a model firm for dimproving cultivation and post-

harvest practices and apply the results widely.

To appraise the Improvement and select  the most effective

improvement methods by monitoring the results of the above.
Committee on Marketing
To set up price differences depending on maize qualities.

Recommendation for traders of maize to equip themselves with

moisture detectors.

To regulate for the provision of aflatoxin analyzers im those

facilities dealing with large quantities of maize such as export

silos and feed manufacturers.

-y

To gather {nformation on aflatoxin both domestic and overseas.
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Amoﬁg'thése acfibns, the sub-committee on marketing preéently plaées
barticular emphasis on "to set uplprice differences depending on maize
qualities" and "to regulate for the provision of aflatoxlin analyzers in
the facilities dealing with large quantities.of maize such as export
silqs,nfeed manufacturers”. These have been gradually introduced for the

crops produced in 1985/786 with a considerable effect.

However, no effective measures have been applied yet in R/D and

extenzien, partially because of financial limitations.
7.6-3 Plan for Establishing of an Institute

The Thai goverunment has been planning to establish an institute for
studying how to .prevent aflatoxin contamination of maize, which will work

in the following activities.
(1) Introduction of Modern Technology for Analysis

The contamination can be studied and analyzed, while establishing
the methods for analysis and detection, In addition, peripheral
technology can also be improved, such as cultivation, inoculation,

observation, etc. of aflatoxic fungus.
(2) Clarification of Actual Status of Contamination

The present status of contamination and the catching root and degree
of aflatoxin contamination can be precisély studied to analyze the
causes and mechanism of the contamination in the processes of maize
prbduction, post-harvest procéssing (drying, shelling, cleaning) and

marketing (storage, transportation).
(3) Establishing Prevention of Contamination

The most effective and practical methods of preventing aflatoxin
contamination will be proposed through studying and analyzing the
biological conditions of the aflatoxin producing fungus, actual

status of contamination and its mechanism.



However, such a proposal‘for.estabiishing=of an. institute has not
been realized at present because of the heavy-financial burden to

the Thail. government.

2-7 Organization, Functions and Budget of the Ministry of Agriculture

and Cooperatives
2-7-1 Ministry of Agriculture and Cooperatives

The Ministry of Agricuituré and Cooperatives has been organiééd by
merging the former Ministry of Agriculture and the agriculture related

Departments of the Ministry of Land Development, in November, 1972,

The Ministry of Agriculture and Coopératives gbverns matters related
to agriculture, while covering a scope of basic arrangement,-pfoductian
technologﬁ, extension and cooperatives activities., As such, the Ministry
of Agriculture and Cooperatives controls the production of-agriéultural
products., On the other hand, the.processing of agriculfural products is
governed by the Ministry of Industry while the Ministry of Commerce

controls the mérketing of the products.
The annual budget of the Ministry in 1984/'85 was about BHT21.8
billion {about ¥160 billion). The drganization'is shown in the attached

chart of the Ministry of’Agriculture and Cooperatives.

Among other departments, the following 3 departments are concerned

in the production of maize.
Department of Agriculture
Department of Cooperatives Promotion
Department of Agricultural Extension

2-7~2 Departmént of Agriculture and Relevant Divisions

.'_“Ogt of the foregoing 3 Pepartments, the Department of Agriculture is

'in'éhargé'of déaling with the plan.



"The Departmént‘of.Agrioﬁltufe has been orgonized by merging the
former Rice Department and Agrioultural Department in the previous
reorganization. A DirectormGeneral confrols the Departmént with the
assistance of DepuLy Director—GeneralS din charge of ‘administration and
finance, investigatlon and technology, covering, as shown in the attached
data, a total of 18 ’subvoectioos Iiocluding offices, divisions and

institutés.

Tho' routine work of the Ministry inCIudos plant quarontine and
generai'jobs for regulating fertilizers aﬁd agricultural.chemicals} ‘The
annual budget for the Department in 1984/ 85 amounted to about BHTSOO.
aillion (about ¥6 billion).

The folloﬁing.diViéions and institutes are particularly related to
the plan as outlined below.
(1) PlaﬁtTPathoiogf_ond Microbiology Division

The division in charge of testing and studying the subjects belong-

ing to plant pétholdgy and microbiology. The division is operated

with 12 sections together with an administrative office.
The Seed and Post*harvest Pathology Section is directly eoncerned in

the plan and managed by Mrs. Dara Buangsuwon, a representatlve for

the division.
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Organization of Ministry of Agriculture and Cooperatives

MINISTRY
OF
AGRICULTURE
& COOPERATIVES

'OFFICE OF THE -

“

| AGRICULTURAL ECONOMICS OFFICE

. ROYAL TRRIGATION DEPARTMENT

——— ROTAL FOREST DEPARTMENT

-~ DEPARTMENT OF FISHERIES

—— DEPARTMENT OF AGRICULTURE

. PERMANENT
SECRETARY
- INTERNAL ‘AUDITING DIVISIONS
o Geneval Affair Div. ' o Agricultural Aviation Diw,
o) Agricultutal Information Div. o Southern Regional'Agriculture Office
o Inspection & Agricultural o Foreign Agricultural Relations Div,
Co~ordination Div. o Finance Div.
o North-Eastern Regicnal o Central Regional. Agriculture Office
Agricultural Office o Nothern Regional Agriculture Office
o Gentral Land Consolidation o The Royal Rain-Making Research
Office & Development Institute
o Personnel Div.
Projects Div.

———AGRICULTURAL LAND REFORM OFFICE

"L DEPARTMENT OF CO-OPERATIVE AUDITING

. DEPARTMENT OF LIVESTOCK DEVELOPMENT

|~ DEPARTMENT OF LAND DEVELOPMENT

"1 DEPARTMENT OF CO-OPERATIVES PROMOTION

. DEPARTMENT OF AGRICULTURAL EXTENSION



Orgaﬁization of Department.of Agriculture.

Director-General

Office of the
Specialists

Office of the Internal

Mditing

Office of Agricultural

Inspectors

|

l

1
(Research)

ﬁ;puty Director General

(1) |

-

Deputy Director General
IT

“(Administration and
Finance)

(1)

Deputy Director General
111 '
(Technical Services)

(1)

Rice Research Institute

Office the Secretary

Botany and Weed Science

Jinstitute

12 Experiment Stat

Horticulture Research

(6 Research Centre &

ions)
{303) .

T {6 Research Centre & L H |
18 Expeflmen; Stat?ggzg- (26) Division (57)
H Finance Division H Agricultural Chemistry
' Division .
(61) (101) |

——

Planning and Technical
Division
(105)

Rubber Research

| Institute

(3 Research Centre
t7 Experiment Stat

&
ions)
(347)

—

Personnel Division

(49)

| ..
Subgtances Division

Agricultural Toxie

(70)

Sericulture Resear
| Institute

{1 Research Centre
14 Experiment Stat

L.

ch

&
ions)
{153

|| Farming Systems
Research Institute

(126)

Note:

1| Agricultural Regulatory

Division

(178)

Figures in ( )} shows the numbers of personnel.

Entomology and Zooldgy
 Division  (j50)

H

Soil Science Division
: (159)

Sited from: Preliminary report for Thai maize quality improvement,
International Cooperation Business Organlzation



(2)

(3)

Agricultural Engineering Division

The division develops-aﬁé:introduces machinery sﬁitable for Thai
farmers, and tralns young. farmers in the operation of the machinery,
For such purposes, the Agricultural Engineering Division carried out
the tests and researches for developing, improving, training and

exercising agricultural machinery. In addition, the maintenance and

. control 'éefviees_ for - the wmachinery are also performed by the

division, The division consists of 6 sections including the

administration office.

The storage and processing research section is directly related to
the plan, and managed by Mrs. Srivai Singhagajen, a representative
of the division for the plan.

Field Crops Reéearch Institute

The institute is in charge of the studies for field crops. 'The

institute also carries out seed breeding jobs such as’ the distribu—

‘tion of improved seeds and extension of new technology in coopera=

tioe with ~the Department of Agrlcultural Extension and _the

_ Department of Cooperatives promotion. The Institute is separated

into, ‘the Central Unit in Bangkok and the Reg1onal Unit for “the

‘activities with respective crops.

A. Field Crops Research Institute {Central Unit)

1) Gfoup-ef Crop Specialist
9)." Monitoring & Evaluation Section

13)"Treiﬁiﬁg Section

"xBﬁ'LField Cfbps'Reéearch Centers and Stations (Regional Unit)

;i)efﬁheinet;'FCRC ' Green beans and other irrigated
: ' T Crops
. 2) Chieng Mal, FCRC Soy beans; baby corn

40—



3} -Khon Kaen, FCRC : Peanut, Kenafe

4) NWakhon Séwan; FCRC Maize, cotton
5) RaYbﬁ, FCRC o .'Cassava
© 6) - Suphan Buri, FCRG Sugar cane, Sorghum
7)..Uboﬁ Ratchathand, FCRC Castor bean, sesame and other rain
fed crops

Fiéld Crops Research Institute in the Central Unit 1s particularly
~ concerned with this Project. Mr. Narongsak Senanarong, of the Group

of Crop Specialist, is in charge of coordination,

The Nakhon Sawan Fleld Crops Research Center located is pérticﬁlarly
interested in carrying out the study and survey on maize. Three
Experimentél Stations (ES) are organized undér the control of the
Center. The following 4 test fields are located in the maize

production areas.
Nakhon Sawan, FCRC

-~ Banmaisemyong, FCES
~ Phra Phutthabat, FCES.
- Petchabun, FCES .

Tests and experiments, to be performed in respect to the cultivation
of the Plan, would be carried out mainly in Phra Phutthabat, among

‘the 4 test fields above. Reasons are as follows:

1) In "The Technieal Cooperation Project on Maize Development in
Thailand" 1977-1984, promoted and executed by Japanese
assisténce, the part of operations allocated to Ehe Department
of Agricﬁlture; was actually executed in the Phra Phutthabat

farm to which a lot of machinery and materials were introduced.
2) It is the nearest to Bangkok (about 2 hour drive)

3) The farm comprises a total area of 200 Rai (32 ha), among which
16 ha is already irrigated.



2-8 Assistance Projects from Overseas Countries for Solving Aflatoxin

Contamination

At present, the Thai government recelves the following funds and
technical agsistance from overseas countries for solving aflatoxin

contamination of maize.

1) The Tropical Development and Research Institute, U.K. offers
engineers and equipment for survey and training., The amount is

U8%600,000.

2) The U.S.A. provides a soft loan (US5200,000) for buying analyziung

instruments and training Thai engineers abroad.
3) The United Nations gives U8$38,500 for survey and research.

4) The Japanese Tropical Agriculture Research Center provides
assistance with equipment and researchers required for basic survey

and research.

Among the above, the U.K. and Japanese projects are highly appreci-
ated by the Thai Government., The coopefations of the U.K. begun in 1984.
Its results cobtained so far dinclude the investigation of the route of
aflatoxin contamination, scope of contamination, introduction of simple

analyzing methods and proposal of mechanical drying system.

On the other hand, Japanese assistance is particularly emphasized on
the survey of actual contamination, biological analysis of source fungus
and development of microbe contamination prevention technology. In
‘particular, the first 2 items have been focused for the time being as a
fundamental study, namely the survey of actual contamination and bio-

logical analysis of the fungus.

As described above, many foreign countries offer and provide
agsistance projects for solving aflatoxin contamination. However, local
regearch facilities and machinery are so 1imited that the assistance

- cannot bring about comprehensive resulis yet.



With such a background, the Thal Government have a positive
iptention to solve the problem as early as possible by providing modern

facilities and machinery for the tests and studies.
2-9 Brief Review of Request of the Plan

2-9~1 Brief Review

As described before, the poor quality of maize, especially maize
contaminated with aflatoxin, which is a species of micotoxin, has become

a fatal problem that depresesses maize export from Thailand.

Aflatoxin contamination was recognized as a critical problem during
the period of the Thailand "The Technical Cooperation Project on Maize
Development in Thailand" (1977-1984) which was carried out with Japanese

agsistance.

In August, 1984, the Thali government requested the Japanese
government for technical assistance to solve the matter. In February,
1985, The Japan Internaticonal Cooperation Agency delegated a Contact

Mission for clarifying the details of the request.

After the above, the organization held various consultations with
relevant authorities and offices for preparing to enter the technical
cooperation project aimed at developments for solving aflatoxic content
in Thai maize. 1In September, 1985, a preliminary survey mission was

delegated from The Japan International Cooperation Agency.

In response to the above, the Thal government requested the Japanese
government to offer a research Institute with associated equipment for
studying aflatoxin contamination in January, 1986.

2-9-2 Qutline of Requested Facilities, Equipment and Materials

The outline of the facilities, equipment and materials requested by

the Thai government are as follows,



(1) Research administration

(2}

(3)

(4)

1)

2)

3)

2
Researchers’ room 120 m
. _ _ 2
Exhibition and PR room 40 m
' 2
Administration room 40 m -

Tests and experiments

2
1) Experimental facilities for aflatoxin 615 m
Sample storage  roofm, culture  medium preparation - room,
steriliiing room, bio-hazard room, incubation room, microscope
room, extraction and purification room, chemical analysis room,
thin-layer chromatography room,dark room
2
2} Growth Chamber 18 m~ % 3
R 2
Drying and storage experiment facilities 400 m

Experimental and Research machinéry

Low-temperature storage, autoclave, drying sterilizer, incubator,

grinder, cehtfifuge, evaporator, mixer, thin~layer chromatography,

liquid chromatography, microscope, etc.



3. CONTENTS OF THE PROJECT






' 3.CONTENTS OF THE PROJECT
jwl_.éu¥pogé of the Projéct '

Thegpurpbse_of this Project is to provide research facilities and
emﬁpment-for;qbndupting basie studies_and experiments to improve the
-qmﬂitY” of - maize, laying emphasis on elimination - of ~aflatoxin

- contamination. .

'The_estabiishment.of such research facilities aims at conducting
mbre"COmﬁreﬁeﬁSive teséargh-and study on aflatoxin contamination and to
investigate ‘the ~“status quo of the contamination and its -causes,
Furfﬂefmére,;to Stﬁﬂy the rél&tion between the cultivation, harvesting,
prbceésiﬁg and marketing practices, and the mechanism of .contaminationm
"occﬁfréncéc 1t is then'planned'to improve the quality of the maize by
applying. the,'findiﬁgs in the study to eliminate contamination and by
proposing_.the actual improVément method/means at each stage of the

pfoduction, processing and marketing of maize,
3-2 Study of Contents of the Requests

After studying of the contents of the Project Request from the Thai
government, . and discussions _with Thai-side, the following basic

directions in laying out. the plan were settled.
(1) Activities of the Center

Research activities carried out in this Center can be classified
into. three fields such as microbefanalysis, post-harvest:
processing/storing and: agronomy. Regarding the activities of
extensioﬁ,.bepartment of ‘Agricultural Extemsion is the responsible
organization in the Mipistry of Agriculture and Cooperatives and
Department of Agriculture supports them in technical field. In this
béckground, the activities of extension in this Center are excluded

from the plan.



(@)

Facilities and Equipment:

Fac1lities and . equipment in each field of microbe/analysis,-postu
harvest processing/storing are to be established in. Bangkhen.‘ As

for agronomy,. although there is no experimental, farm around the

'constructlon site necessary equipment wiil be stored in the Center

. Aund, they will be’ moved to research centers or stations belonging to

(3

)

 Field Crops Research Institute 80 that experimental works™ can .be

made at any time and place.

Meanwhlle, a growth chamber or green house- wxll not be provided for

this- Project, for there is no need to control the temperature in a

tropical climate like Thailand's and it is expensive to control and

maintain such facilities.
_OrganiZation_and Personnel -
This Center will be set up so that each field of microbe/analysis

and post-harvest proceésing/storage and agronomy can cooperate with

one another,

To -save -on operational cost,  the minimum necessary number of

researchers and other personnel will be'employeﬁ.' If various activ-

ities are to be developed in this Center in the future, personnel

will be dis?atéhed by the relating divisions and sections according

‘to the necessity so that such activities can be fully developed.
~Technical Cooperation'
,Ihe"eqqipment ~must’ be properly arranged so that the Japanese

;Teohnicél' Coopéretion' to .be. provided in _the future -may be

.effectlvely utlllzed and’ that technical assistance may be accepted

L smoothly. 5

o

Outlook:for'LohgﬁtermfProject

Féf.théatiﬁeebeingfrthiﬁicenté? Will'wdrk on activities te imprave

B -:r;the _qgalityj‘of"maiZE, primarily ty' investigating the status quo

i _;-46;.“



3-3

3-3-1

M

of the aflatoxin contamination and establishing measures to remedy"
ing . it. However,_the hot and humid environment in the  tropical

climate - of Thailand ‘presents- the best: conditions for propagating

'microbes, and _many agricultural products are infested by: mycotoxins.
To cope with such situations, the faeilities and the equipment to be

zerepared in aecordanee with this project must be effective.

Qutline of the Project
Msnegement Sysﬁem

Organization

--This-Centep'actsfas the organization under direct guidance of the’

Direetor;General offthesDepartment of ‘Agriculture of the Ministry of
Agficulture and Ceeperaﬁives. The construction works of the Center
and bperation ef ther research' activities of the Center after

construction will be earried out under the supervision of the Deputy

~ Director- General of the department
(See organizational set-up of the Center in the following page.)

The followihg sections 1in this Center are to be set up to perform

research activities effectively.
1) Planning & Administration
This section 1is' to develope plans and administer ‘their
enforcement so that research/development can eehieve the highest
efficiency with the cooperation of the following three sections.
2) Microbe & Analysis
The section plays a core part im this Center. It analyzes

afiatoxins, makes ecological study of. fungi, and makes related

technological development.



3}

4)

Post-harvest precessing and storing

The section investigates the cause of aflatoxin contamination in

various postmharvesting processings such as drying, ‘shelling,

‘¢leéaning and storage/transportatlon. 1t also inquiresrinto the

: mechanism and - status quo of “the contamination to: establish a

practical improvement method,
Agronomy

The section'operatee exPefimentél tests in fieélds to eliminate
the 'eontaminatiehj factofs oEcurrihg” in_ the growing ‘stage of
maize by developing new varieties which have resistance to
aflatoxin ‘contamination  and by introducing new cultivating
systems in which ,maiie can be prevented from aflatoxin

contamination.

48—



‘Pogition of the Center in the Department of Agriculture

DIRECTOR~CENERAL
DEPUTY DIRECTOR GENERAL DEPU“Y 'DIRECTOR GENERAL DEPUTY DIRECTOR GENERAL
1 R S I TIT
(RESEARCH) (ADHIVSTRATION AND (TECHNTCAL SERVICES)
' FTNANCE)
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Group of Crop Specialists
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Rayong, Suphan Buri, Ubon Ratchathani
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' i
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fost-harvest Microbiology
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frnamental. Pachology
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(2}

The relation between the above - four sections and  the existing

mechanism is as follows*

The secnibn of the - o Reletion'tofthe_existing'divieionior

Center . - 'Section of_Ehe-Depaftment.ofngricnltUre
General affairs/- . Planniﬁg/teChnology Development Division
_nlanning ©© " Director: Mr, Chanuan Ratanwarsha
'Micfobe/énalyeis "Plant Pathology-and*Micrdbiology Division

Seed & Post~harvest Pathology Section

Chief Mrs..Dara Buangsuwon :

Post—-harvest Agricultural Engineering Division, -

processing/ ' __VIStonage_and_P:oceSSing Research Section
storing Chief: -Mrs., Sriwai Sihghagajen' '
Agronomy Field:Crops Research Institute

Central ...
Central Unit
Chief: Mr. Narongsak Senanarong
Regional ;..
Nakhon Sawan FCRC
(Banmaisamrong, Phra Phntthabat, and
Pechabun FCES) '

Personnel Planning

-The’nﬁnﬁer:of.personnel needed for this Center is shown in the

attached = table. The personnel consist of the minimum - required
number.ofiThéL reséarcheﬁs, their assistants and other necessary

workers

':'-Needless to say, more researchers may be needed depending on the

subject of study _ Then,_ Department of Agriculture can arrange

vpersonnel assistance by dispatching competent researchers from the

'frelated d1v1sion or section.



'Although all the experts of agronomy are positioned at the research
centers . or stations 1d¢ated in producing districts at present,

temporatry experts should be positioned at the Center in Bangkhen,
As seen in the'table, each reséarcher must - tackle his own subjéct

and ‘the three sectlons of the Center must coopetate with ome another -

to achieve good results,
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353~2\ Cohténté of Research Actlvities
: TheIfollowing-activifies_are.to be developed at the Center.

1) The introdnction of analyzing methods and the enhancement of the
technology 1eVe1 _ '

e Introduction of up—to date equipment and technology for

-analysis of aflatoxin

~—— Tutroduyction of up-to-date equipment and technology for

making eoological studies such as. inoculation and culture
——— Improvement of-sampling technology
-——— To study the interactive‘relétionship~betweeﬁ the quality
of'maize (moisture content, damaged grain mixing degree)

and the aflatoxin contamination

~—— Development of a handy and simple method for analysis of

the aflatoxiﬁ_confent

——— Development of an accurate 'and easy method of moisture

content of maize
2) To clarify the status quo and the cause of contamination
—— Survey on the contamination according to harvesting time

—— Survey oun the contamination according to cultivating

districts
——-— Survey on the contamination according to varieties
—— Survey on the contamination according to cultivating

practice, growth conditions and. damage by blight and

noxious insects



mnnem—e TO clafify contamihatioﬁ statﬁs aﬂﬁ'vafious'kinds of work
| for h&rvestiug/proceséing'ahd_marketihg
- Harﬁésting. -
. Shelling
v Drying
. Cleaning
. Storing :

3) The establishment of a practical method for préventiqn of aflatoxin

contamination

a)

b)

c)

Physical elimination {The improvement of post-harvest practices)

-— To improve hatvesting practice
- To improﬁe drying practice
To_iﬁprove'shelliﬁg practice
To carry out cleanihg work

To improve storing practice
Chemical elimination

To prevent the propagation of aflatoxin producing fungi by

using various gases

To control producing fﬁngi by adding various chemicals

Biological “elimination (Improvement of the cultivating

practices)

To-:apply new varieties having resistance to aflatoxin

contamination

- To avoid harvesting in the rainy season

Ce .To,évoid imﬁatuTE'éobg.in harvesting as much as possible

g



A)IAétiﬁifies of the Center

_ The fﬁllbwing figure exemplifies various activities in the Center.

Research Planning .

A ﬁoﬁiéﬁl fesfE | Finding of the Hiiﬁi:;izg’ d
gronom.: N Contamination status P & an

_ storing test

Aflatoxin analysis and the
3wt ecological study of produc- (E————)

ing fungi

Analysis of contaminating causes

—
" The establishment of- contamlnatlon
eliminating. method
EiologiCél Chemical - Physical
eliminating | eliminating | eliminating
ethod ' method method '

B!

The technical evaluation of preventive
methods of the aflatoxin contamination

g

Proposal of the comprehen31ve
Improving plan

"Figure Showing the Activities of
"the Proposed Center”




3-3~3 Outline of Facllities and Equipment

The following facilities and equipment will be provided to establish

this Centef.

(1) Facilities and equipment to analyze various aflatoxins and to make

an ecologlcal study.on the aflatoxin producing fungdi

(2) Experimental facilities and equipment to investigate the cause of
contamination and to take measures for post~har¢est processing and

storing
(3) Equipment necessary to summarize the results of research

(4) Vehicles and experimenting equipment necessary to conduct a field

survey in widespread maize-producing districts

Iin thé case of item (1) described above, the laboratory facility
must be an independent building, as analysis is made of a very sensitive
material which is measured in the unifs of ppb, namely one billion-th and
coﬁtains a strong virulence. The facility described in the item (2)
should be installed separately from the above-said laboratory building,
for much dust is generated when varicus experiments are made and noises
are caused during work. Experimental equipment described in item (3)
which are necessary to conduct the field survey will be placed at the
Center to.be built up at Bangkhen. They will be used at FCRC or FCES in

maize producing districts.

Based on the above-mentioned outline, the following experimental

rooms and equipment will be provided im this Project.

(1) Equipment to analyze various aflatoxins (GIG B B, MIMZ’ etc.) and

. 2* 7172
to make ecological studies of producing fungi

1) Stock Room I

Deep freezer, low-temperature cabinet



2)

3)

4)

5)

Sample Prebaration Room
Preparation of sample submitted to analysis

Air oven, sample divider, cutting mills, ultra centrifugal

mill, sieve
Extraction & Purification Room
a) Standard solution processing

Standard solution is resolved and qualified to a suitable

concentration.
Shaker set, draft chamber
b) Sample solution processing

Samples extracted from aflatoxins underpgo such operations
as clean-up, evaporatjion to dryness and dissolution

according tc each method of analysis.

Warning . blender, shaker, ultfa—speed Homogenizer,
high-speed centrifuge, column set for purification, PH
meter, stirrer, test . tube mixer, rotary evaporator,
alminum heating block with N2 gas dry, centrifugal
evaporator, dralt chamber '

Analytical Instrument Room
Thin-Layer Chromatography Room
HBigh-speed liquid chromatograph set, thin-~layer chromatograph

set, gas chromatograph set, spectrofluorometer, double-beam

spectrophotometer, densitometer, dual-wavelength TLC scanner,

. chromatoview cabinet, minicolumn detector, desiccator, air



6)

7)

8)

9

10)

oven, circular cooling water bath, UV lamp, ultrasonic cleaner,

draft chamber

Culture Medium & Microscopic Sample Preparation Room

. a) Processing a medium .

Cook top, stirrer, water bath incubator, PH meter, culture

medium dispenser, electronic oven, draft chamber
b) Processing microscopic samples

Praffin processer for microscopic sample, paraffin melting

oven, paraffin stretcher

Bio-hazard Room

Bio bench, safety cabinet, water bath shaking incubator, loop

sterilizer

Incubation Room

Programmable low-temperature incubator, low-temperature shaking
incubator, low-temperature roiary incﬁbator, low~temperature
constant-temperature & constant~humidity chamber, water bath
circle shaker

General Test & Experiment Room

Air oven, moisture tester, Kjeldahl apparatus set, Soxhelt's

apparatus set, muffle furnace, vacuum air oven, PH meter, draft

‘chamber

Instruments Sterilization & Washing Room

Auto ”Still"ﬁnit, autoclave, drying sterilizer, air oven,

uvltrasonic pipette washer, pipette drier, ice machine



(2)

11)

1)

Balance Room

Precision balanée, electronic balance, top-pan balance, beam

--balance.

Microscope Room

Microtome, multi-function wmicroscope, vertical microscope,

stereo~wicroscope, photomlcrograph apparatus

Equipment and devices to be used for post-harvest processing and

storing.

D)

2)

3

4)

5)

Sample Preparation

- Probé; sample divider, sieve balance

Shelling Experiment

Sheller, dockage tester, test separator

Drying Experiment

Test dryer, moisture meter, air flow meter, anemometer,
temperature/humidity measuring dinstrument, platform scale,
sample pan, sample basket

Storage Experiment

Constant temperature and humidity room, gas analyzer, sprayer,

protective closing and gas mask, grain thermometer

Work Shop (Wood)

f— Bgﬂ



(3)

(4)

6) Work Shop (Metal)

Maize processing equipment (such as sheller, drying machine and
ﬁinnowing machine) which meets the requirements of the work

aite is made on a trial basis and tested,

Saw, cireunlar saw, drill, jig-saw, sander, chisel, plane,

engine lathe, shears, spot welder, acetylane welder, electric

welder, A.V. meter, vise
Equipment necessary to summarize the results of research

The following .equipment is necessary to analyze the results of

research quickly and correctly.

a) Perscnal computer
b) Drafting set
e) Drafting copier

d) Equipment for reporting the results of the research

Vehicles and experimenting equipment for investigating contamination

status

On-site study on the state of aflatoxin contaminatibn of majize must
be conducted systematically, as one of the important activities of
the Center. The survey must be conducted at various times and
an adequate number of researchers must be assigned to do it
according to obiectives. Two kinds of cars will be necessary: one
is a small car {ex. jeep) which is capable of rumning into the

backland of the producing districts and is to be used by a small

“group (2 - 3 persons) and the other is a medium-sized car (ex.

'miniebué) which is used by a large group (8 — 12 persons).

Equipment for experimental works for maize cultivation will be 2
items of sprinkler and tractor. They are basically positioned at
the Center and moved to Nakhon Sawan FCRC, and its three FCES when

necessary. The equipment necessary for experimental works for maize

‘cultivation is as follows:



S a) Vehicles for a survey purpose
b} FEquipment for investigation and test

. Probe, double-~tube triers

. Sample divider

. Sample containing box: A box capable of preserving 40 samples
(4 kg) at +5°C

. Movable sprinkler

. Tractor
3-3~4 Outline of the Building
(1) Main Building 894.24 o’

1) Administration section (director's room,

meeting room, general office, ete.)

2) Research section (Research room for three

related fields and experts, etc.)

3) Experiment section (Aflatoxin experiment

roomeg including a sample stock room, etc.)
4} Store room

(2) Annex ' 433.96 m°

1) Storing and processing section (storage
rooms, an experiment room for post-harvest

processing and drying, Work shop)

2) Field experiment section (Equipment storage

for field survey, etc.)



(3)

Otheré 171,81 m2

1) Cenerator Rm, Driver's Rm, Stock Rm iIg

Garage
2}  Sun Drying Yard
Total _ . o 1,500.01 m

As in the results of discussions and from investigation, a growth

chamber and some rooms which were included in the facility oufline

request report presented by the Government of Thailand, have been

excluded. However, the Research Rms.'for.EXperts,'eqiﬁmeﬁt Storage
for Field Survey, Store Rms., Driver's Rm., and'Geﬁerator Rm. were
added, and as a result, the total floor area increased by 15

percent.

;.62-_
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3-3~5 Financial Validity

According to the cost estimation, it.is expected that the Government
of Thailand must bear the éost of 3,835, 800 baht for this Project,
Meanwhile, maintenance and operation cost may amount to 6,893,900 baht
per year according to the'brinciple that necessary personnel should be
minimized and that the maintenance and'operation'cost of equipment shouid

be also minimized.

‘These amounts represent only 0.48 percent and 0.86 percent of the

whole DOA budget in 1985 respectively.

This Project is one of the most important projects of the various
national-level projects-plénned in Thailand. If the objectives of this
Project can be achieved, with such a financial burden, it will prove that

such a project is possible.
3-3-6 The Outline of the Project Site
{1} Location

The proposed site is situated within the premise of Department of
sgriculture adjacent to the Kasetsart University campus at Bangkhen

District in Bangkok.

It is situated halfway between Bangkok énd the Don Muang Afrport,
about a twenty minute car ride from the center of Bangkok. This
district is being organized as the central research and administra-
tive district of the Department. of Agriculture. The planned
candidate site is located in the north where the facilities of the
Department of Agriculture are concentrated. The National Animal
Heaith and Production Institute, built as a Japanese Grant Aid
Préject, and ‘the Rubber Research bullding belonging to the
Department of Agriculture are under construction near the planned

site. -



(2) Climatic Conditions

(3)

Thailand belongs to the tropical monsoon district and it is hot and
humid neéar the proposed site, The annual average temperature is
28.5°C (in.1983), and the sunshine is very strong, In Mafch or
April when daylight time is the longest, the sunshine in the morning
and evening is also strong. Humidity is very high, between 65 to 85
percent;.thé average humidity 1s 74.7 percent. Annual preéipitation
is. about 2,170 mm and it showers for one to two hours everyday
during the rainy.season (May to October). Wind direction is con-
stanﬁ; southwest in February to October and north east from November

to January.
Status Quo of the Site

The site is situated to the north of the National Weed Science

Research Institute (NWSRI), satisfying the following conditions.

1) The entire site is surrounded by drainage canals, and preven-
. . . 3, .
tive pumping measures against water disasters (200 m™/minute)

are also provided,

2)  Electricity/telephone cables and drains are provided near the

site. Urban facilities are relatively self-contained.

3) The boundary lines and the owner (i.e. the Department of

Agriculture) can be clearly identified.

4) The size of the site is suitable, compared to that of other

institutes.

The site is almost rectangular and its area is about 0.8§ ha.
It dis now used as an experimental fleld, supervised by the
Department of Agriculture. The site is ‘clearly distinguished by
roads on two sides and by the concrete irrigation canal on the north
side, and the obvicus boundary line for the warehouses on the east
side, The size of the site is reasonable, with respect to relation

to the surrounding research facilities.

_.Aﬁs —



(4)

(%)

(6)

Site Preparation

The site is used as a fileld and the ngund surface is about 0.6 n
lower than the level "of the south front road. Each . research
institute of the Department of Agriculturé and 1its peripheral
facilities are protected by a high bank as a preventive measure
against water disasters. = After discussion with the officials
concerned in the Department of Agriculture, it was decided that the
Government of Thalland would carry out the work of filling the land
up to a level 1.5 m higher than the current. level by taking into

consideration the ground level surrounding NWSRI.
Boring Test

The Study Team obtained boring data at three places within the
premises of Kasetsart University adjoinling the premises of the
Department of Agriculture. Judging from the results of the pile
construction of the National Animal Health and Production Imstitute,
it seems that the undulations of the ground layer are conspicuous
even on the same premises. Therefore, it will be necessary to check

the supporting ground with a boring test at the proposed site.
Situation of the Pertinent Infrastructure
1)  Electricity:

Two distribution wires, an 11 KV main wire and a 220 V wire,
are installed on the boundary between the proposed site and the
front rcad. The low 2?0 V wire is used for streetlightings on
the front road and the warehouses to the east of the prémises,

It cannot be used for the proposed building.

NWSRI receives power from the 11 KV.high-voltage wire (Trams-
forméi 150 KVA), The same system was adopted for this proposed
faciiity. Power can be supplied from transformers set up at

" three blaces {i.e. electric poles) on thé premise boundary.
-Acqcrding to'the'Repair & Maintenance section of the Department

of Agriculture power failure occurs two to three times a year,



2)

3).

power fatilure continues for ome to two hours and a voltage drop
of about 10'percent is most likely to occur from & o'eclock to 7

in the evening when magximum electricity is used,

“Telephone;

Like electrical wires, telephone wilres are installed along the
boundary on the front road, and there is no need to set up new
cables on the premises. Pulling~in into NWSRI is made from the

same position as the existing transformers for electricity.

There .are no problems concerning the dinstallation of
telephones to be used iIn this plan. Telephones should be

installed about three monthg after application,
Water Supply:

Water is supplied to NWSRI in three ways, two wells aund the
city water piping from the head office of the Department of
Agriculture. Each lacks enough capacity for all the buildings
in use and cannot be_utilized by this project. There is city
water piping along drainage canals around the field on the east
side, and a 6-inch ¢ installation has been cowpleted by the
National Animal Health and Production Institute. They say
that, although water pressﬁre differs depending on the time

zone, 1 kg/cm2 has been secured,

The Department of Agriculture is scheduled to set up the piping
route as shown on the attached sheet, especially for this
project. To prevent damage to the piping, due to ground
gsubsidence and to decrease the piping construction cost, open
piping routes will be provided on the field instead of instal-
ling them along under the road. It is planned that they will
be pulled in to the ﬁorth, east area of the premises. The

piping size is 2 inches in #.



4)

5)

Drainage:

At pregent, there is no sewerage near the planned construction

site.

The dirrigation canal is installed on the north side of the
site; As it 1s the water route for the Ffield, 1t is not
suitable for drainage. There 1s a natural drain groove at the
hack of the warehouse on the east side, It is connected to the

drainage canal surrounding the whole field.

Approach:

Although the site can be reached from the east side of the
front reoad, it is presentiy unapproachable for traffic due to a
difference in the level at the bridge of the drainage canal
caused by ground subsidence. At present, the ounly road that is
secure comes only from the east side. As this road is directly
connected to the main road between the premises of the
Department of Agriculture and Kasetsart University énd there is
no special obstacle to the traffic going to NWSRI, there will

be no problems in approaching the site.
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