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AGREEMENT OF THE JOINT EVALUATION REPORT

ON
THE MAIZE QUALITY IMPROVEMENT RESEARCH CENTER PROJECT
IN
THE KINGDOM OF THAILAND
5Y

THE KINGDOM OF THAILAND-THE JAPAN INTERNATIONATL COOPERATION AGENCY

With about five moniths left before termination of the
Project on December 14, 1991, the Japanese Evaluation T%eam
visited Thailand from July 14 fthrough July 26, 1991. The ieam
was organized by the Japan International Cooperation Agency
(rereinafter referred to as JICA) and led by Dr. Masaru Manahe,
Director, Department of Applied Micreobioleogy, National Food
Research Institute, Ministry of Agriculture, Forestry and
Fisheries.

The aim of the wisit was to make a comprehensive
evaluation of the Maize Quality Improvement Research Center
Proiect in Thailand (hereinafter referred to as the Project).

The evaluation was carried out dointly with the Thai
Evaluation Team led by Dr. Arwogoth Na Lampang, Field Crops
Specialist, the Department of Agriculture, Ministry of
Agriculture and Cooperatives {(hereinafter referred to as DOA
and MOAC, respectively}.

The +teams interviewed the Japanese experts and Thai
counterparts assigned to the Project, had a series of discussion
with Thai autheorities concerned, made field surveys and exchanged
views and ideas.

As a result, both teams agresd tc forward to their
respective govermments a summary of the evaluation and of
recommendations which is referred to in the document attached
nereto.

Bangkok, July 24, 1591
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bDr. Masaru Manabe Dr. Arwooth Na Lampang
Leader Leader
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ATTACHMENT

1. INTRODUCTION

" Aflatoxins belong to mycotoxins which some fungi produce.
They are highly toxic and carcinogenic substances. Aspergillug flavus
(hereinafter referred to as A. flavus) is a fungus which produces
aflatoxins. Lt‘contaminates peanuts, cottonseed, tree nuts angd grain
sofghﬁm as well as maize during harvest, processing and storage.

Maize contaminated by aflatoxin was recognized as a crucial
issue in Thailand. This is because maize was the major export item
of -Thailand {(see Appendix 1). The Maize Development Project which
lasted for eight vears since 1976 under Japan-Thailand cooperation
addressed the issue partly.

In 1984, therefore +the Thai Government again requesfed
technical cooperation from the Japanese Government for maize dquality
improvement . On December 15, 1986, representatives of both
governments signed the Record of Discussions (hereinafter referred to
as R/D) and thus the Maize Quality Improvement Research Center
Project has started.

The Project aims to strengthen research activities and
develop appropriate technics, +hus contributing to the improvement
of maize guality by controlling aflatoxin contamination. Towards the
target, the project has carried out three research items below.

(1) Analysis of contamination factors
{2) Improvement of test technics
(3) Countermeasure of aflatoxian prevention

The Project has been conducted mainly at the Maize Quality
Improvement Research Center (hereinafter referred to as the Center)
and Phra Phutthabat Field Crop Experiment Station (hereinafter
refefred to as the Station). The Center was consolidated under the
Japanese Grant Aid Program agreed upon between the two governments by
the Exchange of Notes in 1987.

as the cooperation will complete in about five months, both
governments agreed to carry out a joint evaluation of the Project.

-1 -



2. PURPOSE OF THE EVALUATION

{1} To make a comprehensive evaluation of the performance_as
compared with the cooaperation schedule and target. '

(2) To make recommendations to the authorities of the two
governments concerned after the end of the Project period.

{3) To feedback results to both policy-makers and
operational staffs so that future projects can be improved.

3. STUDY ITEMS

(1) Input of Supporting Activities
1) Contribution of the Government of Japan
A. Assignment of Japanese experts
‘B. Provision of machinery and equipment
C. Training of Thal counterparts in Japan
D. Others . '
2) Measures taken by the Covernment of Théiland
A. Provision of land, buildings and facilities
B. Assignment of counterparts and other personnel
C. Counterpart budget aliocation '
{2) Research Highlights
1) Agronomy
2} Post-harvest
3) Microbe
{3) Impacts of the Project
(4) Management of the Project
{(5) Conclusion aﬁd recommendations

-2 -
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4. MEMBERS LIST

4.1. The Japanese‘Evaluation Team

(1) Dr. Masaru Manabe: Leader, Microbe
Director, Department  of  Applied Microbiology, National Food
'Research Institute, Ministry of Agriculture, Forestry and
Fisheries (MAFF). '

(2} Mr. Tomio Ohkura: Cooperation Effect
Chief_of Technical Ccoperation, International Research Division,

Agriculture, Forestry and Fisheries Research Council, MAFF.

(3} Mr. Kazuaki Amari: Post-harvest
Seed ihspector, Forage Crop Division, Livestock Industry Burean,
MATF.

{4) Dr. Fumio Ikegaya: AGronomy
Chief of Corn Breeding Laboratory, Department of Upland Farming,
Xyushu Naticnal MAgricultural Experiment Station, MAFYF.

{5) Mr. Jiro Iida: Coordinator
Staff, Development Planning Division, Agriculture, Forestry and

Fisherieg Planning & Survey Department, JICA.

4.2. The Thai Evaluation Team

(1) Dr. Arwooth ‘Na Lampang: bLeader
Field -.Crops Specialist, Department of Agriculture (boA),
Ministry of Agriculture and Cooperatives (MOAC).

{2) Mr. Sompark Siddhipongse
" Plant Pathology Specialist, DOA, MOAC.

(3) Mr. Kumnuan Tunpun: Assistant Professor

Faculty of Engineering, Kasetsart University.

(4) Dr. Utai - Plsone'_
© . DPirector of Fore1gn Agrlcultural Relations Division, Office of
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the Permanent Secretary, MOAC.

{5) Ms. Pathara Chor-sorapongs

birector of Hvaluation Divisiion, Bureau of the Budget, Office

of the Prime Minister.
{6) Mr. Pipat Purnananda

Budget Analyst 7, Evaluation Division, Bureaa of the Budget,

Office of the Prime Minister.



5. TINPUT OF SUPPORTING ACTIVITIES
5.1. Contribution of the Government of Japan
5.1.1. -Assignment of Japanese eaxperts

Seven long-term experts in five fields specified in the R/D
were dispatched. In additidn, 25 short-term experts in ten fields
were sent when the necessity arose. Short-term experts play. vital
ro;es 5in backing up long-term sexperts and covering the research

activities.

c o ..o . Twor of short-term experts were dispatched for the
prepératory'study'befcre the R/D was signed. One more long-term and
four more shart-term experts are planned to be dispatched by December
14,-1961.

_ The "dispatch of experts was made almost on schedule, but
that of the expert in the field of microbiology was delayed, and the

expert was absent For one year {see Appendix 2 ).
5.1.2.. Provision of machinery and eguipment

Various laboratory apparatus for the Project were provided

by Japan, amounting to approximately 152 million yen.

Equipment and other materials generally met the needs of the
Project, . and most of them have bheen well maintained and used
effectivély. A sufficient budget should be set aside for maintenance

of the equipment {see Appendix 3).
'5.1.3. Training of Thai counterparts in Japan

Thirteen Thai counterparts received training in Japan.Three

~more are planned tG6 be sent by December 14, 1991.

Of the 13 counterparts, nine were trained Dby JICA at
several national .-agricultural research ingtitutes, and four
pérticipated-in study Ltours. All the ex-trainees are still involved

'in the Project (see Appendix 4).
- 5.



As a result of a training, one counterpart in Microbe

cection will acquire a doctoral degree from a university in Japan.

5.1.4. Others

(1) JICA took the fallowing special measureé to supplément the local

costs, amounting to 37 million yen.

Firstly, a fund amounting to 23 million yen was allocated
to the Project for repairing the water reservoir “at the Station in
1987, and for modifying the laboratory at the Station in 1988. in
addition, the roof of an annex building was expanded for smooth
operation in the rainy 'season, and a storehouse in Post-harvest

gection was built in 1989 at Klong Luang.

Secondly, a fund amounting o 3.2 million ven was extended
to supply sample maize and to build a storehouse for experiments. The

storehouse will be built at the Station in 1951.

Thirdly, a fund of 2.9 million ven was extended for the
survey of maize production and marketing in order to obtain basic
data. The survey 15 being led by a professor from Kaseisert

University.

Fourthly, a fund of 8 wmillion ven was provided for

operational costs.

Since it comes 1in the f£ifth vyear of the cogperation
periocd, the Project should prepare manuals on  practical
countermeasures FfFor aflatozxin contamination and provide a final

seminar for making full use of Project benefits.
(2) Seven JICA missions were dispatched for the Project to give

technical guidance, ko review, discuss technical issues and so forkh

{see Appendix 5}.
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5.2. Measures taken by the Govermment of Thailand
5.2.1. Provision ot land, bhuildings and facilities

Land, buildings and facilities necessary Ffor the Project
were provided by DOA.

The Maize Quality Improvement Research Center  was
constriucted in March, 1988 under the general grant aid program by the
Government of Japan amounting to 680 million vyen. Since then,

activities of. the Project have started in full force.
5.2.2. Assignment of counterparts and other personneil

Personnel have been assigned to the Project since 1988. The
number of .staff personnel amounts to 68 in 1991, comprising 32

permanent and 36 temporary staffs.

All  the permanent staff members are’ counterparts of the
Project. 24 of them are technical personnel, while the remaining B8

are administrative personnel {see Appendix 6).
5.2.3. Counterpart budget allocation

The Government of Thailand .provided funds for temporary
wages, operational. costs, public utility costs, and civil works &
equipment costs. The total amount allocated to the Project since 1987
is about 18 million baht. Operational costs cover travelling, lodging,
consumatives,  spareparts and so forth. Microbe section spent’ a half

of the expenses (see Appendix 7).



6. RESHARCH HIGHLIGHT

6.1, Agronomy

(1) Impact of cultural practices on aflatoxin contamination

in order Yo clarify the Dbackground of aflatoxin problem
in Thai maize production, major cultural. practices such as variety
selection, planting date, harvesting date, irrigation, plant &ensity,
nitrogen application, crop rotation and insect control have been
intensively investigated in relation to aflatoxin contamination.
Aflatoxin contamination tended %o be reduced by harvesting at well
ripen stage. Aflatoxin contamination, however, was scarcely found
at harvest regardless of the above cultural practices and appeared
only during storage pericd. Aflatoxin contamination was found to be
increased mainly by high moisture contents of kermel and high relative

numidity both at and after harvest time.

{2) Developvment of new harvest method to prevent aflatoxin

contamination

Harvesting with husk prevented maize xernel from aflatoxin
contamination during storage period as compared with an usual
harvesting with husk removal. Kernel moisture contents during storage
period were not significantly different in both methods. By harvesting
with husk, however, contamination level of aflabtoxin was reduced in
an average by 84.0%, 88.6% and 60.5% when maize was harvested at 95,
105 and 115 days after planting, respectively. In case of usual
harvest safeiby storage periocds, during which aflatoxin coﬁtamination
is kept under 20pph, were 1.3, 2.7 and 3.3 weeks when harvested at
95, 105 and 115 days after planting, respectively. But the new
harvest method prolonged the safety storage periods to 4.7, 5.3 and
6.7 weeks for the same davs of harvest after planting.

On-farm trials of this new harvest method was started in
1990. The two harvest methods were compared under the storage
conditions of three farms at different locations for eight weeks.
Average aflatoxin contawminations in harvest without husk in. Farm 1,

Farm 2 and Farm 3 were 179.9, 294.3 and 273.3 ppb, respactively.
The uew webhod reduced the same to 66.5%, 103.2 and 119.9 ppb,



respectively. Although contamination level was practically higher
than the safety level, the new harvest methed decreased the aflatoxin

contamination by 63.0% at Farm 1, 64.9% at Fams 2 and 56.1% at famm
3. visual quality of kernel, however, was affected by fungus,
EQEEXQQQEEQQEQ spp. which might attach to the kernels in the field
and to be infected by high temperature and high: humidity duriag
storage. Botryodipledia infection changed the color of kernel pericarp
to blacklish and endosperms to greenish.

_ Based on the above results, the new harvest method may be
recommended as a technic at farmer's level to prevent aflatoxin
contamination of maize kernel under Thai socio-economical condition,

providing - the, problem of Botryodiplodia infection is solved by

future Tesearch.
(3) Analysis of ecology of A. £lavus

To obtain the basic information on aflatoxin problem, A.
flavus in air during the maize growing period was observed ip the
field, shelling places and storage places. Frequency of air samples
(0.09 cubic meter) with A. flavus was changed wore by weather
conditiong than by season or year. For example,'the percentages of
air samples with A. flavus were 15.8 in clear-sky day, 5.3 in cloudy
day énd 0.0 in rainy day in 1989. In addition, A. flavus in air
samﬁles was observed more freguently both in shelling places angd

storage places than in the field.

An attempt has been made to monitor aflatoxin occurrence
in the major maize production areas. But the consistent results were
not obtained because of variation in storage conditions and storage

periods in different places.

These research findings will give us some basic information
to uncover +the infection route of A. flavus. Therefore, it 1is
preferable to continue the research until the complete data will be

accumuylated.



(4) Development of simulation model of maize productivity and its

quality

To study systematically the Thai maize production and its
quality, establishment of simunlation model has_been attempted. This
study proceeded undexr short-term cooperative training by Japanese
experts for model building and measurement  of physiclogical'
parameters. Japanese wmodel for whole crop production of maize was
modified and adopted for grain production in Thailand. Because of
the fluctuation in precipitation in Thailand, in addition to
temperature and solar energy precipitation was also necessary to be
used in the Thai version of the Japanese model. To develop the
complete model, additional research will be required especially
regarding maize quality. ' '

£.2. Post harvest
{1) Ianvestigation of aflatoxin contamination factors in Thai maize

Field sﬁrvey on farmers and middlemen revealed that
aflatoxin contamination was detected mainly from lst crop of wmaize
in the +%“wo cropping area and in the mono-cropping area, amd that
nearly half of samples were infected by A. flavus within 10 days
aftter harvesting time. '

Aflatoxin contamination of shelled maize occurred within
two weeks over 17% of moisture content, with the peak of the
contamination at 22% of moisture content. Furthermore, damage and

impurity of maize kernel accelerated aflatoxin contamination.

High moisture ear malze was alse easily contaminated If
stored under humid c¢ondition. A. flavus infection was induced even
Dy small damage of kernel. ' '

{2} Improvement of moisture meter for ear maize
1t was essential to measure moisture content of maize for
determination of harvest time and post-~-harvest procedure. Sa, moisture

meter was necessary to be develeoped with low price especially at

- 10 -
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farmers' level. To save fabrication cost, a ssnsor of moisture metet
of rice was modified. This modified sensor consisted of two metal
screws and a bar to press ear maize. Then new méter was calibrated
with oven method.

This new meter had about 2% ~of standard error at
measurement and may be used practically to measure moisture content

of ear maize.
(3) Improvement. of corn sheller for high moisture maize

Mechanical damage was an important factor of afiatoxin
contamination, and shelling process was one of the major sources of
it., So it was necessary to improve corn sheller with less breakage

of maize kernel.

Three types of cylinders (rectangular spike tooth cylinder
with drum,. spike tooth cylinder with drum, and spike tooth cylinder
with cage) were selected from the results of performance tests of
established corn sheller and trial cylinders. These three models
were equivalent in shelling efficiency, because they showed no
signifibant difference at cylinder peripheral speed of 10 to 12.5
m/s. Wnile the exﬁeriments had been conducted for three years, the
ratio of kernél breakage had been reduced from year to year. This year
ly trend suggested that precision of fabrication <closely relate to
shelling efficiency. -

_ To assemble a newly improved corn sheller, spike tooth
cylinder with cage was selected with special reference  to
simplification of fabrication and maintenance of sheller. Further
study. on adjustment of operational condition (air flow rate, sieving
Speed,retc- } will be necessary tO assemble new corn sheller, of

which cleaning parts has been already developed in Thailand.

On the other hand, another experiment of corn sheller forx
ear maize with ‘husk was conducted, based on the suggestion by
Agronomy - section that _harvesting and Storing ‘with Thusk reduced
aflatoxin contamination. A sheller with rasp-bar cylinder showed
good shelling efficiency for ear maize with husk. This sheller may
be  adopted practically if'harvesting with husk is put to practical

- 11 -



use at farmers' leval.
(4) Improvement of farmers' storage for ear maize

This experiment was conducted to <clarify the inner
condition of farmers' storage and to modify it for . preventing
aflatoxin contamination. Two farm scale cribs were fabricatedJ_ One
was modified with three air ducts, one of which was set at the
bottom and two of which were set in the middle layexr. Five tous of
ear maize were stored  in each crib and . changes. in temperaturé were
observed. Aflatoxin contamination and moisture content were analyzed
3, 7, 14, 30 and 63 days after the beginning of storage period. High
temperature zone was observed in the central part of each crib.
Temperature rise was redoced by three air ducts, especially the one
at the bottom had the largest effect for temperature: reduction.
Drying of ear maize was faster in the modified crib than in control
crib. Aflatoxin contamination in both cribs initiated three days
after the beginning of storage and reached over. 10 ppb of safety

level seven days after the beginning of storage.

Further study on modification of cribs and development of
drying method for ear maize in cribs will be necessary to reduce
aflatoxin contamination in farmers' storage.

6.3. Microbe

Micrope section has close relation with researches of

Agronomy and Post-harvest sections. BSome subjects in this Project

were studied as the joint research warks by Microbe and the other
gections. In the joint works, Microbe section conducted mainly
microbioclogical study and aflatoxin analysis for - Agronomy and-

Post-harvest sections.
Microbe section also carried out its own subjects.

(1) Investigarion of aflatoxin contamination and A. flavus infection

in maize
To know the actual situation of aflatoxin contamination

- 17 -
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and A. flavus infection route in Thai maize. Various samples, such
as air and so0il in maize fields, were collected in north and central
maize production areas for microbiological study and aflatoxin
analysis. The high population of A. flavus was observed in the soil
samples of the fields and both of farmer and middlieman warehouses.
rreshly :harvested. ear maize and shelled maize kernel were cleaner
than loﬁg térm stored maize kernel. The pumber of A. flavus in air
was very high near by working shelling machine, but nomally very low
in maize Field. The shelling process is presumed as a main infection
route by ~A. flavus. Although wide variations in aflatoxin
contamination of maize were observed, shelled maize kernel was 
psually highly contaminated by aflatoxin as compared with ear maize.
It seemed to be no regional difference in A. flavus infection and

aflatoxin contamination.

{2} Equilibr'iam moisture content of maize kernel and growth of A.

flavas

'Moisture content in maize kernel was largely iufluenced by
surrounding atmosphere during drying or storing. Basic data of absorb
and release water in maize kernel must be useful Ffor studying the
proéess of drying or storing. Under high humidity condition, 93 and
84% ‘relative  humidity (RH), moisture content of maize kernal
equilibrated to 20~21 and 16-17% respectively, and mold grew on the
surface of maize kernel within 8 weeks. Under condition beldw 80,
75 and 76% RH, moisture content of maize kernel equilibrated to
15-16, 14-15 and 13-14% respectively after 9 weeks, and no mold was

observed.
(3) Development of simple and rapid analytical method of aflatoxin

Bright greenish yellow fluorescence method (BGYF),
immunoaséay method (ELISA) and mini-column method were examined for
development of simple and rapid analytical method of aflatoxin.
There were some accurate anaiytical wethod for aflatoxin using
Hi—tech'instruments, such as HPLC and TLC, but they were expensive,

time consuming, and also required skilled technicians.

BOYY  was simple apd rapid analytical method, but not

satisfactory in accuracy. '

- 13 -
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ELISA was recognized to be a rapid analytical method with
high sensitivity. However, skilled persons and some special equlpment
were required, and also the kit was 2xpensive.

The principle ~ of mini<columni method . was . the column
chromatography using several absorbent and’ dehvdrating  agent. In
order to save the c’hemicals,”glasses and . consuming time, . the aey
simplified mini-column method was dave'loped for the inspection -of
aflatoxin in maize. ’l‘he_.'new_method needed qﬁly 4. chemicals. while
thé cmwentionai methods  needed 12-1%5 chemicals. The consumning time
was only 15 minutes. Cost per unit was reduced. from 50 Baht to 18
Baht. The detection efficiency was as low as 10 ppb. The new wmethad
counld be easily t*aﬁsferred and  handled by unexperienced Ppeocple.
Therefore, this method can be extensively utilized in the field for

aflatoxin inspection.

(4} Prevention of éflatoxin contamination of maize kernel by using

plastic bag

_Troplral Agrxuﬂtura Research Centexr, WAFF, Japan (TARC)
and Microbe Section have found the fact that anaerobic condition in
high density polgethylene_bag had am-effect to prevent growth of A.
flavus, specially of high moisture maize'kernel . When high moisture
maize kernel wevre kept under anaerobic condition using the plastice
bag, the growth of A. flavus and other meld on the maize kernel could .
be inhibited within 4 weeks. Horeover, maize.-kerhels that were kept
in the bag for 1-4 weeks could be utilized as feed to broilers
without any harmful effect..

= 18 -

__.72;



7. IMPACTS OF THE PROJECT

The project comprises four - sections, namely
Administration, Agronomy, Post-harvest and Microbe. Each
section has worked closely and obtained the results which appeal

to the respective beneficiaries.

‘Agronomy section carried out 13 research items and
the technclégy will be transferred to farmefs through-éktehsion
channel. Post-harvest section conducted 17 research items and
the results ”ére' eﬁpected to “be utilized By Farmers and
Vmiddlemen. Microbe sectlon conducted 13 reséafch items and
obiainedfithe hasic results which develop into applied

research.

The  results of the Project  were presented at the
‘Anmial Conference of DOA and the workshops held'occasicnally.
_Experts and counterparts of the Project participated in the
training course on micotoxin prevention and control, which was
held by DOA for Thai researchers in 1988 and 1989. These
act1v1tles contrlnuted to rdlslng the morale on the necessity

of aflatoxin contamination control-

At present, the survey oOn maize commodilty system is
ongoing. The resulis of the survey will cont:ibute to providing

a guidline for planning future Thai maize policy.

“Information on aflatoxin control is heing collected
and  put into the computers provided by JICA. The information

service will be utilized nationwide.

£. MANAGEMENT OF THE PROJECT

A 301nt commlttee meetiug’ was held once every year
with the study teams dispatchead since 1988. The committee

reviewed fhe overall progress of the Project and exchanged views

- 15 -
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on major issues, and its decision was substantially refiected

in the activities of the Project.

Besides, two other committees and Eour working groups
were orvganized for smooth management of the_ Project. A
cooidinating committee meeting has been held seven  times so
far, while a coordinating sub-committee has met twelve'times,
The working group meetings waré held by the respective'sections

when necessary.

Each section of the project belongs to an independent

- division under the Deparitment of Agriculture and two of them
have their bases away from the Center in Bangkhen. Agronomy
section, which belongs to the Field Crops Research Institute,
iz located at Phra Phutthabat, 130 kilcometers from the Center,
and Post-harvest section is separated from Agricultural
Engineering Division in Klong Luang .at a distance of 35
kilometers.'Close contact should be kept among the sectiocns of
the Project for sustaining research activities (see Appendix
8).

9. CONCLUSION AND RECOMMENDATION

After the beginning of the project in December 1986,
the Project has made a number of achievements angd has improved
the capability of Thai counterparts in planning and conducting
research works as seen in the above sections. Considering that
the Project has newly tackled the problem of aflatoxin
contamination of maize in Thailand, these results should he

asteemed highly.

Or the gther hand, the Project has substantially
started in 1988 after completidn. of thé Research Center and
assignment of an expert in microchiology field. The research.
data for three years have heen accumulated ance . every cropping

season. Hence, the data in 1991 should be obtained and analyzed

- 16 -
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to ensure further research.

_ In addition; the Project should produce technical
manuals and a final seminar to disseminate the results

obtained.

Six months will be required for the data analysis of
1991 crbpping season and the manual-making. Furthermore, it
must take another three wmonths to prepare the seminar.
Therefore, both teams recommend that the Project be extended
for anotﬁer nine ﬁonths for data analysis, publishing manuals

and holding a seminar.

In ordexr to fuily utilize the technology, equipment
and facilities, it is recommended that DOA keep four sections
working consistently and Jjointly even after the Project has

been handed over to the Thai Government.

As for the future outlock, a study of simuolation
model is found of value as described in Research Highlights of

Agronomy .
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Appe

ndix 1

PRODUCTION OF MAIZE IN THAILAND

_ Planfed' Proguct Export VEﬁportkProduct
Year Area Amount Amount ratio
(million (million;ton] ' {million ton) (%)

hectare). ' ' :
1970 0468 1470 1.45. - 85.3
1975 1.24 2.50 2.10 84.0
1980 1.52 2.86 2.20 76.9
1585 1.82 4.23 .2.78. 65.7
1986 1.98 2,93 4.01 .'8-:1‘}3
1987 1.95 4.31 1.65 38.3
1988 1.75 2.78 1.21 43.5 _
18835 1.8B4 4.68 1.13 24.1

Source

: Maize Quality Improvement Research Center
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Appendix 2

(LONG ~ TERM EXPERTS)
NAME

ﬂr. Takéji Seino

Mr..Makotq Kobayaéﬁi
Mr. Teruhiko Nibe
Dr. faketoshi foshiyama
Mr. Katsusuke Arai
Mr.

Seiichi Ueda

Mr. Mitsuhisa Harada

LIST OF

FIELD
Coordinator
Post-harvest
- Agronomy
Leader
Microbe
Leader

Post-harvest

___77_._.

JAPANESE EXPERTS

20

20

30

21

PERIOD
May.1987 -~ 14
May.1987 - 19
Jun.1987 - 14
Jul.1987:e 20
Jul.1988 - 14
Dec. 1989 - 30
Dec,1989 - 14

Deci1991
Nov. 1989
Dec, 1991
Dec.1989

Dec. 1991

Apr.1991

Dec.1991



(SHORT ~ TERM EXPERTS)

Dr.

Mr.

Mxr.

Mr.

M.

Mr.

Mr.

Mzr.

Dr.

Mr.

Mr.

Mr.

Mr.

Mr.

Dr.

Mr.

NAME

Haruo Mikoshiba

Razuaki Amari

Yoshio Ideguchi

Shuichi Shimada

Yuzuru Tomioka

Yoshio Ideguchi

Yukio Azuma

Mikio Kamo

Nobuyoshi Ishitani'

Osamu Tsuruta
Osamu Tsuruta
Yuxkio Azuma
Mikio Kamo

Kelichi Inoue
Nohuyoshi Ishitani
Tetuhisa Goto
Mikinori Tsuiki

Toshitugu Tanaka

Yukiao Azuma

FIELD
Ag:onomy
Post-harvest
Civil Engineér
Microbe
Consuitant
Civil Engineer
Corn sheller
Ammonia treatment
Moist. meter
Microbe
Miérohe
Corn sheller
Ammonia treatment
Drying method
Moist. tester
Aflafoxin analysis
Simalation

Aflatoxin analysis

Corn sheller

17

15
11
10
1C
20

20

25

14

27

20

PERIOD
Feb.1986 - 26
Mar.1986 - 15
Dec.1987 - 26
Jan.1988 - 10
Har.lgéﬁ'w. 8
Mar.lgﬁs - 17
Jul.1988 - 19
Jul.1988 - 19
Aug.1988 - 21
Aug.1988 - 27
Jun.1989 - 15
Jul.1989 - %
Jul.1989 - 24
Jul.1989 - 24
Aug.1989% - 9
Sep.1989 - 12
Sep.lgss - 26
0ct.1990 ~ 27
Jul.1990 - 3

Feb.1986
Mar.1986
Dec.1987
Mar.1988
Apr.1988
Jun. 1988
Nov;i§88

Sep.19388

Aug.1988

Sep.1988
Aug,léag
Nov. 1988
Aug.1989
Sep.1989
Sep. 1989
Dec.1989
Nov (1989
Ncy.1990

Nov. 1990



Dr.
Mr.
Mr.

Mr.

Dr.

Michihiko Saito

Akira Mattzaki

Yoshimitu Saito

Mikinori Tsuiki

. Michio Kozaki

Osamu Saito

Microbs
Drying method
Photésyntﬁesis
Simulafion'
Microbe

Entomoclogy

20

Aug.1990
Aug.lggd
Nov.1990
Nov.1990
Dec. 1390

Oct. 1990

i9

19

24

16

17

Oct. 1980
Now.1990
Dec. 1990
Dec.1990
Dec. 1950

bec.19%0



539
*zaBBo1 mieg
‘13300 BINSSRI
‘1185 peoq
‘nmvmf.mﬂwuoﬂ
\NOumwmmﬁuwmu

. =manmuuom
‘zososlur-oany
‘aozexedss
1Te8n31IIU53
ssnyeardde
 s3s920ud01309TE
‘asjuncs Auolod

_ ‘37UR
do-yoeq o72229TH
‘ze39Wu0TSuUa]
‘snyezedde
TesTBoTo9yzaN
‘dely 3DISUY

.uum

‘3es
STSa10ydoI3031T
‘putyorw Aded
\ﬁmumam_mﬂﬁamuﬂm
;SQMumouwaouﬁu sty
AFTTHIGS
.Hmwsmﬁou mow:&mq
. ‘uouumup wIgg

‘132U vaxe JeaT’

‘x2BDOT v3T=Q
fASTICIIUCD UTRY
‘STSPYIUAS

-030ud 21ge3I0d .

"0a9
‘uBn BPISEIID

‘IajTuouURll IRTAUSISIFIQ

‘I0SUIS UQTILTIDERI IRIOT
‘aoue TR Uﬂcouuumﬂm
‘233I0AUCD UQTIRIPRM

’snaraedds

AvZ-¥ 3303
TIDTTHUS uU0D
'Z913MUNTSUD Y

Butproosy
‘Ta3ndwos TRULSII]
‘1PpAOoeL ®TQE3I0H

'IDTTTEAIS

seb'o 4
‘I3TEWES ITY
‘10s58003d pIOM

‘039
‘xgBBet wvieg
‘asjswolbAU TITOM

‘zzzew *JTRP 010D

‘IB32WoURWY

"ITP WOTISIoRig
‘123883

3sToW camumonoz
‘AIJZTWEURI]

runy 5 cdusyg

‘USAC UOTIDDAULD
‘yousqg UEsTd
‘zojegny t4wgl meq
‘a0sUes uoTirIodead
‘WawI teBuURg

~o3e

‘I3uUncs oine FIINR
‘IDTIHUS PZTENR

. .umuuaowsm

‘zawTy y3Iie a0kig
‘soueTey QTUAIIDITI

fxoq Toxjuod rdwayl

‘Iindwod) TRUCSIB
| ‘upcBeM UQT3IRIg
{auswdrnby uren)

Z6T TE303
(®3eWT3SD) (ueA UOTTTIH)
ST £8 25 6 62
JUnOurY
1561 Q66T 5961 8861 L8517

'TRE) TEISI4

NYdVL AS QIATACHMA INIWSINGI 40 1811

£ xipusddy



appendix 4

NAME

Ms. Sriwai

Singhagajen

Mr. Nérongsak

Senanarong

Ms. Arunsri

Wongurai

Mr. Sukapong
Vayuparp

Dr. Maitri

Naewbanij

Dr. Vijail

Nopamornbodi

Mr. Prasop

Debyasuvarn

Mr. Chaiwat

Paosantadpanich

Mr. Suparat

Kositcharoenkiil

Ms. Siriporn

Sindhusake

Ms. Kanjana

Bhudhasamai

LIST OF THAI PERSONNEL

ASSIGNMERT

Scientific study

tour

Scientific study
tour

Aflatoxin énalysis
Agronomy
Post-harvest
Scientific study
tour

Agronomy
Post-harvest
aflatoxin analysis
Scientific study

tour

Microbiology

28

28

16

20

10

30

14

15

TRAINED IN JAPAN

PERIOD

Sep.1987 -~ 17

Sap. 1987

May.1988

Jun.1988

Oct.1988

Mar.1989

Jul.1989

Oct.1989

Jan.1990

Mar.1990

Oct.1990

17

15

21

30

24

28

17

28

20

Oct.1987
Qct. 1987
SEP.lQBé
Oct. 1983
Nov.1988
Mar. 1989
Sep.1989
Jan. 1990
Apr.1990
Max.1994Q

Jan. 1991



Ms. Prisnar Infection of Maize 30 Jun.1990 - 29 Jul.lgga

Siriacha

Mr. Pimbl - Post-harvest 28 Jan,1991 - 28 Apr, 1991

Wutisin
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Appendix 6  CHANGE IN NUMBER OF THAI PERSONNEL OF THE PROJECT

Fiscal year
No. of staff 1986 1987 1988 11983 - 1990 1991

Permanent - - g8 8 - 8 8

{Administrative)

Permanent - - 21 22 24 24

{Technical}

%
Tewporary - _ - .35 36 41 38
staff
Total - - 64 66 73 &8
* Two staffs are additionally assigned in Support-of Agricultural

Engineering'nivision{

84+
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1. Questibﬁé abqut the gperating cost of the Project.

Yo E R B & U EE
R QUESTIONNAIRE ON

_-_THE MATZE QUALITY IMPROVEMENT RESEARCH CENTER PROJECT

IN THAILAND

1.1 Hoﬁ'has the budget been allocated for the Project by the Government of
Thailand since 1986? ' : o

“Fiscal yeéf {October - September) ~(Unit : Baht)

1986 1987 1988 {989 1980 1991 Total
Tenperary. - - 333,000 824,100 1,269,300 1,259,300 3,675,700
¥ages
Operational - - 979,100 1,872,200 2,865,200 3,283,900 9,000,400
cosk : -
Public e - 246,200 246,200 588,000 588,000 1,668,400
ntility cost ’
.:::. _ ¥ ¥

Civil work & -~ 2,020,300 1,277,600 - - 238,900 3,546,800
equipment cost : .
Total - 2,030,300 2,835,500 2,942,300 1,712,500 5,370,100 17,891,390
budzet : '

%  Counterpart fund for Grant Aid Project

1.2 What are the main reasons why the budget has increased {or decreased)?

~ The budget has increased because of naticnal wage adjustment, mainte~

nant cost, sampling analysis cost, and activities increased.

1.3 Do you think the budget allocation is sufficient for the activity?

1.4

- Hardly sufficient

Are..there any items of the budget which nust be increased for any
particular reason? R : C
- Maintenant cost for Equipments, Building facilities and Vehicles, etc

Is these any_éssiSténbe'for the Project from other counfries or inter-

national organizations excluding Japan?

- None



2. Questions about the Project personnel.
2.1 How has the number of personnel for the Project changéd'sihéé'ISSB?

Fiscal year

T e T L N T L L N L R N N T N D L O I L N A L L L L L R S S hm o v/ vt = i ik e T T S e

No. of Staff 1986 1987 1988 1989 1990 1991
Permanent - - 8 8 ‘8 - 8
{Administrative) : : L
Permanent - — 21 : 22 ' 24 _ 24
(Technical) : : : e ' -

o ok
Temperary - - 35 35 41 36
staff :
Total - - 64 66 73 68

¥ 2 Additional Temperary Staffs supported by the Agricultural
Engineering BDivision '

2.2 How has the number of countefparts of the Project changed sincg 19867

No. of C/P 1986 1987 1988 1989 1990 1991
Administrative - - 8 8 8 8
Technical - - 21 22 24 24

2.3 Please preparé the list of Thai'perSOnhel trained in Jdpén and note the
present institutions and positions of ex-trainees. .
-~ Refer to Document No. A

88~



3. Questions'aboutlfhé“acﬁievement'gﬁ each activity.

3.1 Please evaluatethe sustainability, viability and impact of each activi-
ty_by_classlfylng responses into three categories as shown in the table

below : - :
'f'Reser;to Document No.B.

3.2 What are main reasons why the activity achievement is ranked "A"
BRLT o LA ) - :

{or "C")? _ 7

Criteria has been changed as follows by our convinience;.

91 -~ 1p0% A *The study has been concluded and  the
: result is ready to transfer techaclogy.
81 - 20% B © *¥Basic information was concluded.
*¥The study has been concluded and  the
result is preparing for transfering the
fechnology,

71 - 80% C *The study is proceeding’ for conclusion
and need some additional data or infor-
mation, '

*The .study has been concluded, however
the result of eiperiment was not practi

cal yet.
51 - 70% D ¥FThe study is on-going at advanced
stage,
< 60 % £ *Newly raised subject or under the

pre-experimental stage.

3.3 Do you have any requests for technical assistance for promoting the
activities further? .
—~ .In relation to environmental conditions and aflatoxin incident, the
similation model of Thai maize is to be continued and the request
has beén submited.



4. Questions about the eouipment and the facilities supplied .- through the
Japanese technical GOODEration.
- Refer to Document No. C.

4.1 Please evaluate the conditions of ubilization and maintenance of the.
egquipment supplied through Japanese cooperation by 013551fy1ng your
responses into three categories as shown in the table below :

Conditiens of utilization Conditions of maintenance
A Used often Always under best conditions
B. Used once in a while Under fairly good conditions
C. Out of use Cut of order

. "A" _{_Q_——I:—_“Z}T?_—- .
- "¢* mark is under seeking for the cause of trouble or under the
adjustment of machine to obtain proper function.
- And also refer to the document No. C’s remark.

4,3 Do you have ' any requests to repair or to supply spare parts for the

equipment whose condition is ranked "C"?

- The request of spair parts and consumable 1tem5 have been wmade in
1991 budget to JICA, however it is unlikely to be supplied due to the
shortage of fund. The project is expecting to request again in 1999
budget when the project is extended.

1,4 Please prepare a list of equipment procured by the Thai side since
1988.

- Refer to Document No. D.

Fiscal year ; ' : Codt L Name of facllltles
{Unit : Baht) : '

1985 - -
1987 - -

¥
1588 222,618 Office furniture
1989 - -
1990 - -
1991 - -

* Counterpart fund for the Grant Aid Project.

—90—



5. Questions about the plan to promote the Project more effechively.

5.1 Please prepare agricultural statistics related to maize for refer-
ence.’ '

. Refer to Document Na. E

5.2 Which act1v1ty do " you thlnk will receive the highest priority from now
on?
gronomx Sectlon : :

1. The first prlorlty ig to establish the new technology by harvest1nd
and storlng maize with husk.

2. The second priority is to develop simulation model of maize produc"
t1v1ty and its quality.

3. The third priority is to study tha effect of nitrogen redardlnd' to
prevention of aflatoxin contamination by the inoculation method.

Post-harvest Section :

1. Improvement of drying

2, Tamprovement of corn sheller _
3. Improvement of farmer's storage

Microbe Section :
1. Aflatoxin prevention and control
2. Improvement of detection technics

5.3 What kind of requests do you have for future Japanese technical co-
operation. | '
- One year Project extension (request has already been Submltted)
- S8imulation Model Program for Thai maize production (request has heen
already submitted)
- New Project Proposal of Mycotoxin Research is under consideration by
the DOA.

_91 —_—



List of Thal Personnel tralned in Japan’

Bocusient No. A -

Training
in
Japan

Ist Year
Dec. 1986 ~
Dec. 1987

and Year 3rd Year
Dec. 1987 ~ 0. 1988 ~
Dec. 1088 Dec. 1989

" 4th ?eér'

Dec. 1988 ~
© Dec. 1990

5th Year .
Dec. 1990 ~
. Dec.’ 1991

1987 Japanese Fiscal Year

Mr. Narongsak Senanarong
(Field Crops Research Institute)
_Mis. Srivai Singhagajen
{Divisien of Agri. Engineering)

1688 Japanese Fiscal Year

Ms. Arunsri Mongurai
(blvision of Plant Pathology
and Hicrobiotogy)
_Hr. Sukapong Vayuparp
(Field Crops Reséarch Institute)
Mr. Haitri Kaewbanij
{Division of Agri. Engineering)
Dr. ¥ilai Nopamornbedi
(Administration)

1939 Jaganese Fiscal Year

Mr. Suparal Xositchareonkul
{Division of Plant Pathology
and Hicrobiology) ' '
He. Prasop Depavasuvan

{Field Crops Research lnstitute)
Hr. Chaivat Paosantadsanich
{Division of Ari. Engineering)
Hrs. Siriporn Sindhusake -
(Adninistration) '

1590 Japancse Fiscal Year

¥cs. Prismar Siriacha
(Division of Plant Pathology
and Hicrobielogy)

Hrs. Kanjana Bhudhsamali
(Divizion of Plant Pathology
and Micrebiology)
_Hr. Pimol ¥Witisin

(Division of Ari. Engineering)

(Sep.28 - Oct.17)

(Sep.38 - Oet.17).

BEM oy 16 - Sep. 15) -

REM CJun. 20 - 0ct.21)

B (0ch.2 - ﬁov.éﬁ)

f

B (war. § - Mar. 21)°

WM Jan. 14-Apr.17)

W (Jui.10-5ep.2)°

BRE(0ct.30-Jan.28)

W(Har.5-Har.28)

W(Jun.20-jul.23,"90)

(0ct.15,90- Jan.15,791) WA

(Jan.28-Apr.28,'91) | ERY
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Research Implementation Plan

Bk - T T
! . a4 i ! i ]
. ltems i Achieve- j2nd Yearj3rd Yeari4th Yeari5th Yea:
{ ] z | ]
1 | ment and [bec.1957-|Dec.1988~|Dec.1989-|Pec,1990-
i f i i
i IEvaluationi—Dec.lgss;~Dec.lﬁseg-bec.lsﬁﬂj—bec.199‘
| } 1 | !
e T 3 . T —
: i i i i
! !
i1, Analysis of contamination factors H E i 4
R | i '- ;
1) Correlation between cultural practices and aflatoxin T0E D 3 ; :
: i i i !
contamination {Agranoay) : : ; i
| ] i
i } 1
2) Correlation between post-harvest storing/processing and §3% B - —
aflatoxin contamipation (Post-harvest) 1 b
- i R
| i
y
' |

3} Characteristics of Aspergillus flavus relating aflatoxin G ¢

\

S R

contamination {Agroncay and Microbe)

2. Improvesent of test technics

aflatoxin (Microbe}

et i i+ o i s bt e b e

2) lmprovement of sSimple moisture mater {Post-harvest}

3, Countermeasure of aflatoxin prevention

8¢x ¢

1) Improvement of cultural practices {(Agronomy)

-1
-1
¥
[+

2) Improvement of post-harvest practices iPost-harvest}

30% ¢

3) Aflatoxin prevention by controlling Aspergillus flavus

|
i
1
1
i
I
i
i
1
|
§
|
i
]
!
i
i
H
i
§
i
[
. . | .
1} improvement of simple and rapid analytical method of ! 90% B
f
|
i
i
1
i
1
|
i
i
i
'5
i
i
I
i
|
|
I
{Hicrobe} {
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{ 3 Conducting Experiment Section




Research Imﬁlementation flan X - Adronomy

|

Items

lst  YeartZnd Year|3rd Yesrlith Yearl5th ~Year;
. . j
Dec.lQSGLIDec.ISBT—|bec.1988~|Ded.1939— Dec. 19801

: . ?
~Dec,1987|-Dec.1938{-Dec, 1989 -Dec 1990] ~Dec. 1991}

1. Analysis of contamination factors

c

1) Correlation hetwegn cultural oractices and . aflatoxin

contamination

1.1

1,2

1.3

1.4

1.8

1.9

.Effect of nitrogen regarding prevention of aflatexin

Varietal comparison of maize Kkernel moisfure and
its variatien according £d different times of
harvesting
Loﬁg term study.nn the relationship of the environs
#ental conditions that cause afiatogin incidence in
waize

Effects of different harvest methods,_moisture conn
ditions and storage periods on aflatoxin contamina-
tion in maize
Effectg of plahl density and nitregen application onl
aflato#in contamination

Effect of crop rotation on Aspergillus spp. in the

S0kl

¢ontamination by the inoculation methad
Identification of maize insects and t#e types ef
Gamage they inflict on the wmaize kernel

Evalﬁaticn of insect damage that occurs ﬁnder field
conditions

Relation . between kgrhel type and resistance to

fundus infection after inoculation

{

!
!
§
b
a
I
!
i
ol
|
|
il
i
]
t
|
!
|
!
|
;

——

___._.,.:_..__.._4._-...._-1_“._—.._{__—L..........-—..---.-.-..—........_._._.

B

......._._..--__.-.__-.,.__..._.__-‘__.._—.__h.__a..___i[.__,,_..TA_.__...,____
st A e bl o i e ek e o et P ey S sy e, S i S T s 4 o
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e S A

T T T

Items . {lst YearlZnd Year|3rd Yeor{4th Year|S5th Year:

L | |
Dec. 1986-|Dec. 1987~ | Dec, 1988 |Dec. 1889+ [Dec, 1990~ |

|

l-Dec.}BETi—Dec.1988[uDec.1369E-Decﬂlgsag_nec.lgglt

| B I |

l,lﬁ Ré;aéion between environmental factors and fungus ! 1 : !' Aﬁj
;hfection [ ! '! E- » %

1.131 Honitoring_ a%lgtoxin. occurence in the major maize! Lm——————~j ' % l l
p;éductiﬂn Areas - 7 ! . ! A i

l.lé Large 5¢ale_prag;ice§ on concerhning harvest methods ; —%— é
and aflaﬁoxin occurence in maize. E E i
1.13_Basic agronuﬁiéél stu&y for dgveloping the simula-~ E i i
tion model of maize productivity and its quality ! i E

1,14 Reduction on .A.f}avus infection and aflatoxin } i i
production by potassium application i ; i

1.15 Peésibility' study of storage conditions for ear _E | E—— |

maize quality

B

1.15 Identification of insect as a vector of A.flavus

'under.the field

3) Characteristics of Aspergilius flavus relating aflatoxin

contamination

3.5 Effect of crop rotation on Aspergillus spp. in the

sail {1.5)

3.10 Relation between envirommental factors and fungus

infection (1{.10)

o e i o it o g v TR VTR AP S e R it P R

[

3.16 Jdentification of insect as a vector of A.flavus

;
|
|
I
|
!
i
|
i
!
|
I
|
|
j
i
|
!
i
I

vnder the £ield (1.16)

i
!
|
|
|
1
|
i
|
|
l
|
[
I
i
i
!
1
|
I
|
i
|
!
i
|
|
I
|
|
|
|
|
|
1
|
1
l
i
|
|
|
1
I
1
|
{
|
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T -' " - T :

I :l
} Itens !1st Year|2nd Y:ear Ird ’faarl-!th ‘Year 5tﬁ Yeér[
,l }Dec‘.1986—-jDec.1931_‘- Dec,issa-mec.iées_- mi.,acl;mso-;l
= _Dec.1987-Dec. 1988 | -Dec. 1988 | -Dec: 1930 ] ~Dec: 1951
Ir ! E Q
IS. Countemeaﬂure: of aflat;)xj.n prevention i : E
1) Improvement of cult;.tra_l practices } ! - l
1.3 'Effect of different harvest methods, moistﬁre-con_di- ‘ : ! i——-——-——— E
, tions and storage périuds on aflg.toxin contamination} ! 7 ! . i
in r.na‘i.ze (1.3)7 _ . . I ‘ I ’ ) 2 )
1.é rBffect of nitrogen regarding prevention of afiatoxini I l 7 . % ———————iI
cont-aminaticm by the inocculation method (16_} | ! - } ] ;
1.12 Largé s;:ale prac;:ices an coucérning harvest methods ¥ ! . WA—~————-{
and aflatoxi..n'occurenqe in maize (1.1?_) ! . E o !
T R | !
ol L l !
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Resvarch Implementation Plan I - Post-parvest

e T H T v T
. 3 1 l 1
H ha e : 1 !
o items 115t Year:2nd Year.3rd Year:dth Year;3th Year
: . } !
! t ! ! !
i iDec, 1956~ |Dec. 1987~ |Bec. 1985~ ;Dec. 1989~ |Dec. 1§90~
H 1
i ! . | |
: I-Dec. 1987 -Dec, 1288 ~Dec. 12593{-Dec. 1990 -bec. 1951
H ' g
J ! q | ! i
T : 5 — - :
1 . - N ]
i , N : I ! i i i
11, Analysis of contamination Factors ; H } i t
! N . » ! | j i |
t  2) Correlation betsween posi-harvest storing/processipg and | H : . !
M B 1 H - 3
| } L t H ! ! .
i aflatoxin contamination i | i ! ]
i _ i } ! i !
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Document Na. D

List of Equipments/Furnitures for the Maize Quality Improvment
Centre., {(RTG Eudget : 1988 Fisecal Year)

No . [tems Amount Unit Price Total
: ' : (Set) {(Baht) {Baht)
1. Desks with chairs 2 719 1,438
(Level 1-2)
2. Desks with chairs ' 20 1,340 26,800
(Level 3-6) - :
3. Desks with chairs 2 2,240 4,480
{(Level 17-8) .
4. Typewriter table with chair 1 800 800
5. Chairs (Level 1-2) 22 130 2,860
6. Meeting table with chairs 1 7,750 7,750
7. Telephone table 7 160 1,050
8, Sofa 1 4,500 4,500
9. Cabirnets (4 dravers) 6 1,390 8,340
10. Cabinets (3 drawers) 4 1,198 4,780
11. Cabinet _ 1 1,370 1,370
12. Knock down shelf 1 1,170 1,170
13. white'board 4 470 1,880
14. Printing machine 1 42,700 42,700
15. Electric typewriter 1 20,500 20,500
16. Calculator 1 2,700 2,700
17. Telephone 1 89,500 89,500
Total 222,618
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Document No . E

e sy

A4 X

Lo BADA4Z (FRHEIS520) O%BE. 198 0FEKRS0OH by
BROLERIBT LN o 2A ﬂ$®i§§ﬁ400ﬁbj%ﬁxéifkﬁ
mﬁbtgbmﬁmﬁmﬁﬁﬁ B3 0RO HRDBEEORREDBET,
SANERALIBHZ LOMMEBLRY, TOEREREALEZ LICL D,
2. AAXOLERIZL G605 0F MY EBA, 196541005
b, 19704RE200F MY, 198 0SS 00 by LARR LR
BRAEFR, 19844 ICIHA60FM YIEELE. —%, HARFITS R,
1960FERASH LY (AE0SA ORMEDS 5%) ThoEN, T0%
DIEBIIY KT & HRARRBRSEAS N, BEHO L9 7 14k
98ﬁb‘(ﬁ¢®&4®ﬁ&§@48%)& 1003bzm$mﬁxmuﬁ
HeEhok,

UL, ¥0%, %ﬁ/ﬁtﬁ?éﬁEﬁT&é???b#x/@ﬁ%ﬁ%ﬂ
BEL, 1982405 REKATREN T LR ok, YEFR, CHEERYE
DEETERARBHDZ AL L, %néﬁ@&ﬁ&@ﬁfi%&ﬁ%tﬁsta
UL, F0%, TU—S7, hEESIC BT 0 SEORED D, FhSoED
S OMAERKOMIMCENT Sh, HRGTRES ST mfé@%ﬁkbfﬁ
1 DAL X, oEH2NORBEERTEE, .

BB, A XOABEERTH D 445, HLE, &4@%?@%%&%@%i$
ﬁb@ﬁ?@ﬁﬂw%ﬁﬁiﬂ %&ﬁ&#&ﬁ@%k&an&é&ﬁk%é
3. ﬁ&mﬂ41®é§ﬁﬁ%ﬂﬁﬁhﬂé&\lSSS/SOEkaT%ﬁ
MERRFL, 120554 (180K ha) C Z0IBEILXA NeHko
28%%EHBM3L 14 (50F ha) ¢, hBr4PLknd 6%t
ﬁ@éﬁSlGﬁ?%(ﬁSZﬁha)T(¢%&4ﬁé¢®28%%ﬁmé%
287ﬁ74(ﬁ46ﬁha)f\ﬁ%&4m@¢mo 3%%EHAKLFD
4 (0. 8Fha) £-Tunas,



A XokEROES

PerHER

8380

L TR | kR AT IR
(Fo4) | (F34) | (FF) (kg/34)
I A — s

80/81 8, 960 8, 409 2,998 357
81/82 9,796 9,157 3, 449 371
82,83 10, 494 - 8,163 3,002 368
83/84 10,552 | 9,792 3,552 363
84,85 | 11,355 10, 866 4,226 389
' 85/86 12, 377 11, 990 4,934 412

86./87 12,194 11, 345 4,309 1380
87,88 | 10,941 8, 484 2,781 328
88,/89 11, 471 11,163 4,675 419
11, 165 10, 687 4,393 41

(&% : Agricultural Statistics of Thailand, HOAC)
(&) 154=0. 186ha
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R A XORGBEMEER

wowm | % | peeme | wemw | e B
(FF4) | (FI4) | (FRY) | i)

e

RS | SB/RT 3, 284 2,95 | 1,048 | 355

8188 | 9,788 | 2,402 | 783 | 328
88/89 | 3,092 | 3,024 | 1,286 | 419
89/90 | 3,107 | 2,989 1,152 | 8%

R4 | se/eT | 5,785 | 5565 | 2,130 | 383
87/88 | 5,137 | 3,649 | 1,168 320
83/89 | 5,216 | 5136 | 218 | 420
89/90 | 5,186 | 4945 | 2,047 | 44

CobEx 4 |ose/gT | 3,138 0 80 | 1 | am
| g1/88 | 3,05 [ 2,408 [ 8% | sz

88/39 | 3,071 | %972 | 1,24 | a8
- 89/90 | z.886 | 2,719 | 1,18 | 435

mEma -t | o8s/sT | 16 | % | it 249
g1/88 | 25 | 23 | 5 | 228

83/83 | 37 | 3¢ | g | 299
- 88/90 | 35 | 33 | T T 5

b
oy

86/87 | 12,194 | 1L345 | 4,309 | 380
87/88 | 10,94% | 8484 | 2,78 | 328

86/89 | 1,471 | 1,183 | 4,875 | 419
- 89/90- | 11,185 | 10,687 | 4,393 | 411

(S - Agricultural Statistics of Thaitland, HOAC):
() 194=0. 18ha




A A XDHIRE |
(B .+ k)

H & 188519861987 },1988{1989
QUA ST 911 968 794 493 710
Sy H RV 369 | 400 218 51 128
F= # 91 172 144 99 100
g H | 61 591 82 - -
i B3| 460 | 1,058 | 49 459 45
HHUTTSEY | 2l 399 187 YA |
T4 Yy 141 - 56 - 146
D i .

& 2,782 | 4,013 | 1,649 | 1,214 | 1,18

(P : Bank of Thailand)
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W fEMER REER kRS fui W kEW BlE Mg
tha) {ha} (M. ton)  {t/ha) (FP/Yen) [Mil.Yen) (M. ton) {3
1951 40,000 - 27,700 0.75% -~ -2 -- --
1452 A%, 500 -~ A1,600  0.975 - -- -- -
1952 8,000 - 50,000  0.875 -- - - -~
1954 52,000 - §3,300° 1.075  -- -- - -
1965 57,000 .- 83,700 1.152 -- -~ - -
1956 50,000 -- 69,400 1,198 - -- -- --
1957 ai}, 600 - 113,800 1.350 -~ -~ -- -~
1958 94, 600 -- 136,100 1.37% -- -~ - -
1959 i26,600 -- 191,600 1,425 - -- -- --
HEETLR0Y 19308007 330,500, 530 S e
1961 286,600 - 564,800 1.838 -~ -- -- -
1962 308, 000 -- ‘B16,200  1.880 -- -- -- --
R IUE N VE 8t A5 6 Tfd i Mo EE R By R 45 TEEEA Hi BE i a
1963 126,000 321,440 665,400 2031 -~ -= -~ --
1964 117,920 388,480 837,700 2,050 -- -- -- --
1965 551,840 541, 440 935,100 L, 60d - -- §31,353  108.5
1966 576,800 561,600 1,021,300 1,789 -- -- 1,251,556 106.5
1957 653, 440 590,240 1,122,400 }.719 -- - 1,145, 98]
1353 744, 160 669,600 1,217,400 1,638 A 1,598,198
. 762, 080 92,320 1,331,000 1.744 _ 6 1,544,815 )
71, 61976807 TIT00R06 20000 A GIL, 1 44779557 5%
1971 323, 800 -- 1,938,200 2,408 5.1 9,588.5 1,873,461  95.7
1972 1,018,880 - 2,300,000  2.256 4.2 7.872.0 1,843,619  (89.4)
1973 995, 950 -- 1,315,006 1,319 5.2 §,786.2 1,380,376  [89.4)
1974 1,147,520 -- 2,339,000 2,038 8.1  18,933.6 2,301,576  98.4
[TRE: 0y fE{T R HE i A HER ¥} T EAEM Lithiehiiy I
1975 1,239,840 -- 2,500,000 2.019  .t2.4  30.877.3 2,104,733  84.2
1876 1,311,923 -- 2,863,168 2,181 1i.t  31.963.1 2,419,186  84.%
1977 1,284,688 1,121,120 2,675,195 2,081  10.0  26,805.5 1,541,857  (80.8)
1978 1,205,428 976,000 1,676,518 1.456 9.8  16,487.0 © 1,972,446 - (30.8)
1,385,809 1,313,760 2,780,575  2.013 9.8  25,956.8 2,013,985  72.2
el9807 % 1 524109 1 4 2.'4'.ffl_2!}?‘:*3?2{,"863.5;.'29 1 BTEEE 1Y ; TR0 0PI O
1981 1,433,836 1,345,440 2,997,882 2.094  34.56  43,709.4 - 2,574,608  85.9
1982 1,567,283 1,465,120 3,448,538  2.200  13.1  45,106.8 2,830,701  $2.1
1983 1,673,065 1,306,033  3.002,304  2.300 12.2.° 35,748.2 2,658,679  B83.6
1984 1,688,312 1,566,726 3,552,391 2,268  14.9  §3,073.0 3,144,605  88.5
[985 1,816,823 1,736,594 4,225,572  Z.431 . 14.0 © 59,073.6 . 2,781,994  {74.2)
1986 1,950,338 1,918,449 £,934,118  2.676  10.9  $3,880.6 4,013,263  (74.2)
I T AE & A ifil % Y T i R I fif # AW faiH Bt B E
1987 1,950,973 1,815,137 4,308,768 2.375 9.6  41,364.0 1,649,179  38.3
1988 1,750.566 1,357,467 2,780,862 2,060  14.9  41,379.0 1,214,498  43.7
1989 1,835,408 1.786,066 4,675,163 2.613  15.7  73,493.4 1,126,082  24.1
/820,800 ATA607000°: 22,450

1991

0
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PROGRESS REPORT (Japanese side)
. (March 1988)

I. Expert Dispatch

1. Long term experts have been dispatched on fields of Tean
Leader, Project Coordinator, Post-~harvest and Agronomy on
“July 21, May ‘20 and June 30 of 1987 respectively.

Microbe expert requestéd is not able to be disnatched at
presentf_The project is asking to Japanese side to arrange
it 'as soon as possible.

2. Short term experts were dispatched as following:

1) Mr. Yoshiro [deguchi: Civil engineer
First visit: His duty was to design and cost estimate
for Tixing 'water-reservair at Phraphuttabaht Field
Crops Experiment Station, from December 15 to December
26, 1987. He finished his duty and went back to Japan
-on the scheduled term,

Second wvigit: He.carvries out his duty as a supervisor
on. the construction work for the water-reservoir at
the site until end of the work, from March 10 to June

17, 1988,

A

Mr. Hidekazu Shimada: Microbe Expert!

His duty was to discuss and make Froject
Implementation Plan with Thai counterparts on the
. respected {field, from Januvary 11 to March 14, 1088.
He finished his duty and went hack to Japan «an Lhe

scheduled term.

3) Mr, Yuzuru Tomioka: Civi}! Engineer

He works eon -preparation and Dbrnceeding with the
conptract of the construction for the water-reservoir,
from March 10 to aonril &, 198s8.

IT. Counterpart Training

Two countevparts, Mrs. Sriwai Singhagajen and Mr. Narongsak
Senanarong, were sent to Japan from Seplember 238 :to October
17, 1687 for study iour. They visited various Institutions
on respected fields.

ITI. Eguipment and Materials

"5.1 million Yen in 1986 Jfapanese fiscal year was provided
For itwo vehicles and office equibpment. In 1987 Japanese
fiscal ‘yéar, gat of ltotal 26.172 willion Yen was orovided
as, equivment and  material for General, Agronomy, Pos t-
harvest and Microbe fields, 2.174, T.014, 8.118, and 8.863
million ¥Yon vagpecitively and 3.06 million Baht was
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IV.

providaed for water-reservoir construction at Phraphuttébaht
Field Crop Experiment Station.

Project Activities

1. The team .and Thai counterparts of Agronomy and
Agricultural Engineering Fields took a field trip teo
northeast of Thailand {from October 5 to Qctober -9,
1987. The trip was = made in -order to observe.
agricultural production emphasized on field crops and
alsp discuss with researchers of Field Crop Research
Institutions on their activities and agricultural
situations in the region. :

In the field of Post-harvest, Mr. M. Kobayashi and

2.
three " Thai staff visited major -maize growing area,
Makhon Sawan, Petchabun, Loei and Nakhon Rachasima in
order o investigate the practical condition. on malze
cultivationp, harvesting and storing. The survey was
carried ouwut from December 1 io Decémber 30, 1987. The
results are preparing for the rervori at prasent.

3. Mr. T. Nibe moved his .station from Bangkhen to

- Phraphuttabaht in order ta carry out  his duty on

agronomy, since December, 1987. : -

4. Dr. T. Yoshiyama, Team Leader, aitended for the Project
Leader's Meeting held in Tokye from January 17 ‘to 24,
1588,

Project Office
The office of the Japanese Team is suovosed to move Ffrom

the tentative room which located at 3th fleor of DOA maian
building te the Centre building in middle of April 1988,

- 120~



PROGRESS REPORT (Japanese side)
(Marcn 1989)

1. Dispatch of Experts

1.

%)

Long Term Experts

In the 1987 Japanese .fiscal year, four long term
expérts have already been dispatched, and in the 1988
Japanese fiscal year Mr. Arai, expert in the microbe

- research, was dispatched. Now, five staffers, all

Iong - term experts scheduied under the R/D are
assigned. {(refer to the attached paper VI-{(2))

Home Leave o0f eXxperis:
. Mr. M. Kobayashi: June 14 - Juiy 13, 1988
Mr. T. Seinon : August 6 - August 30, 1988
Dr. T. Yoshiyama: Sevtember 12- Octiober 11, 1988

Short Term Experts

1) In  the 1987 Japanese fiscal year, two civii
engineers, Mr. Ideguchi and Mr. Tomioka were
assigned on March 19, 1988. Mr. Ideguchi's duty
was 1o supervise the fixing of the water-reserveir
at Phravhuttabaht Field Crop Exveriment Station,
He finished  his duty and went back to Janan on
June 17, 1988, on schedule. Mr. Tomioka's
responsibility was to negotiate the comiract for
fixing the above mentioned water resgservoir. He
also completed his duty and went back to Japan an
April &, 1988.

2) In the 1988 Japanese fiscal year, to emphasize the
research activities concerning the post-harvest

area, three experis were assigned. They wers Mr.
" Azuma for corn sheller improvement frem July 20 to
Seplember 19. Mr. XKamo for ammonia titreaiment from
July 20 to Seplember 19. Mr. ishitani for

improving  the moisture meter from August 1 to
August 21. They finished- their duty and went
back to Japan at the scheduled time.

3) For - strengthening the 'study in the microbe
© - research area, Dr. Tsuruta was dispaiched from
August 19 lo September 27. His duty was to study
‘the -characteristics of the Aspergillus spp. for
fhe prevention of Aflatoxin contamination of
"maize. Also, he was to instruct Thai counterparts
in . the evaiuvation methods of infected maize
Kernel.

TI. Counterpart Training

In the 1988 JapaneSe figcal Year, four counterparts have
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been arranged as staffers for training. Three of them

finished their duty and came back to Thailand, and one

of them is expected to be sent to Japan in March, 1989..
They are Miss Arunsri Wongurait, Mr. Sukapong Vayuparp,

Dr. Maitri Naewbanij and Dr. Vijai Nogpamornbodi. :

Miss Arunsri Wongurai, counterpart for microbe research,
stayed at the National Food Research Institute, MAFF,

for four months, from May 16 to September 15, 1988,

1171,

Mr. Sukapong Yayuparp, counterpart for agronomy, stayed
at the Miyakonojo Branch, Mivazaki Prefectural
agricul tural Experiment Station for four months, from
June 20 to October 21, 1988. :

Dr. .. Maitri Naewbanij, counterpart for post-harvest
studies, staved at the National Grassland Research .
Institute, MAFF, for eight weeks, from October 2 o
Movember 30, 1988.

Dr. Vijai Nopamernbodi, countervart for adminisiration,
is taking a study tour on agricultural voticy and
management concerning research work at several
Iinstitutes 1in Japan for three weeks, from March 6 to

March 24, 1989.

Fgquipment and Facilities

The equipment provided by grant aid staried to be
used after lthe opening ceremony.

fn the 1587 fiscal vear, 26.430 million Yen -{(Bant
5,024,770) nut of the budget for technical covceration
was provided for equipment. Agronomy, ©post-harvesi
giudies and microbe research received 7.603 diilion
Yen (B 1,445,200), 12.435 miliion Yen (B 2,354,050}
and 6.392 million Yen (B 1,215,300) respectively. An

exchange rate of 1 Baht = 35.25 Yen is used throughout
the report. A list of the eguivment is to be found
attached to the end of this revnort. { V1 - {83y

3.06 million Bah!t was vprovided for water reservoir

construction ai Phraphuttabaht Field Crop Expveriment
Staition. The construction was duly completed and the
final inspection vas finished by the Inspection
Committee Members on June 14, 1988. The reservoir and
jrrigation facilities were handed over by the "Resident
Representative of the Thailand Office, JICA to the
Director- General of the Department of Agriculture, MOAC
on June 15, 1988, :

in the 1288 Japanese fiscal year, 42.500 million - Yen
(Baht 8,079,000) was provided for eguipment for
technical cooperation. The equipment was selected
according to the discussioen in the counterpart group 'of
the Project and the 1list was sent to the JICA
headquarters in July, 1938. :
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IV. Project Activities

1.

o]

3.

Dr. T. Yoshiyama, Mr. T. Seino, Mr. M. Kobayashi andgd
Thai counterparts concerned pvarticipated in the DOA
Anhual Conference held at Surat Thani, from April 17
to April 22, 1988. Dr. T. Yoshiyvama gave _ a
presentation titled “The Outline of the Maize Quality
Improvement Research Centre Project". (refer to the
attached paper VI - {(4))

Mr. T. Nibe attended the 19th National Corn and
Sorghum Reporting Session held at Surat Thani from
July 12 to 15, 1988.

A Training course on.the prevention of aflétoxin in
maize was held at Bangkhen, from September 14 to
September 20, 1988. Mr. X. Arai gave a lecture on

-“"Sample handling and Sample Preparation", on

September 198th. Particivants in.the above " ¢ourse
visited the MQIRC on September 20, 1988. (refer to
the attached paver ( VI - (5))

Dr. T. Yoshiyama, -~ Mr. T. Seino, Mr. T. Nibe and
Mr. M. Xobayashi = attended the inauguration of
the AGPP (The ASEAN Grain Post-harvest Programme)
neadquarters, Bangkhen 'on October 21, 1988.

Mr. X. Arai and Mr. M. Kobayashi attended the
Campalgn Against Aflatoxin Day, organized by DOAE and
DOA,  MOAC, Makhon Sawan, on September 29, 1988.
{refer to ihe attached vaver ( YI -{(6))

Mr. M. Kamo attended a meeting organized by the Post-
Harvest Section and gave a vresentation, "Directions
and Precautions for Handling of Ammonia.", an August
15, 1988. (refer to the attached paper ( ¥I - (7))

Dr. T. Yoshiyama, Team Leader, attended for the
Project Leader's Meeting held in Tokyo {from January
29 to Feobruary 9, 1989.

Research Activities

A . series of experiments have been carried out under
the Tentative Implementation Programme, which were
confirmed at the Joint Committee Meeting on April b5,
1988. The main subjects implemented in three fields
are as follows

1) Agronomy _ :

The ~main ‘targetls ~in - this vyear were selt on the
correlation between cultural practices and aflatoxin
contamination. Five experiments concerned with
vartety, planting time, ¢ropping system, plant
density  and Mitrogen application, irritgation,
harvesting time and methods, and  climatological
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conditions have been carried . out. Regarding
aflatoxin contamination, 512 samples have been sent
to the Microbe section and 36 of them have been
analyzed up to now. Aspergillus spp. infection has
been observed in the 120 soil samples collected from
the crop rotation field.

2) Post-Harvest Studies
In this field, four subjects of the scheduled tive-
subjects have been studied. They are: corn sheller
improvement, ammonia treatment, improvement of the
moisture meter and trickle ammonia drying method.
For' analyzing aflatoxin contamination, 1,022 samples
were sent to the Microbe Section, of which 211
samples have been examined. On the other hand, 287
samples derived from the ammonia ‘treatment were
inspected for the infection caused . by Asperzgillus
spp. Regarding the survey, "The Present Situation in
Farmers and Middlemen™, the results of last vear were
settled for the revori, bul the investigation this
year has not been done yet. '
3) Microbe Research :

This fieild is closely 7related to ‘the Agronomy and
the Posi~Harvest fields. A number of samples derived
from the studies in the Agronomy and the Post-
Harvest fields were handed over to the Microhe field
in order to examine the aflatoxin contamination.

The tgtal number of samples which need to be
inspected by the Microbe Section is 1,041 th
season. In order to inspect a lol of samples gt

the other two seclions, the Microbe Section su
using a visual check method. This method wou
able to ireal many samples at one time.
analytical and microbiolegicat © techniguas  are
iransferred ifo junior technicians in this field.

V. Project Office
The ‘project office moved from the ‘temporary room
which was located on the th Floor of D0A  Main
Building to the centre Dbuilding on May 9, . 1988.

Vi. Conclusion

This is an outline of the present‘situation'bf‘:the

project activities conducted so far. The details of.
the research activities related to the survey,
experiments and related Eeneral issues Wwere

discussed and reviewed by the visiting Japanese
Technical Guidance Team and the Working Group of the

Project. : -

The vresulls of the discussion will be summarized and
proposed to the Joinit ‘Committee  Meeting .  far
Final consideration and adoption by the Japanese

Technical Guidance Team.
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I.

PROGRESS REPORT (Japanese side)
‘{March 1990)

Dispatch of Experts

1. Long Term Experts

Four long-term experts in the 1987 Japanese fiscal vyear
and one long-term expert in 1288 Japanese fiscal year have
been disvatched. Mr. Makoto Kobavashi, expert to the Post-
Harvest Section, finished his two and a half years term of

‘duty, which 'has been extended for six months from tihe
primary - schedule, and went back to Japan on November 19,

1989.

The term of duty of Mr. Takeji Seino, Coordinator, Mr.
Teruvhiko Nibe, - expert. tito the Agronomy Sectionm and Mr,
Katsusuke Arai, expert to the Microbe Section were
extended. for.one year over their scheduled terms.

Dr. Taketoshi Yoshiyvama, Team lLeader, has finished his
scheduled two years and five extra months on December 20,
1989, and on that date went back to Japan. As a successor
of Dr. T. Yoshiyama, Mr. Seiichi Ueda was assigned as the
Team Leader on December 8, 1989. Mr. Mitsuhisa Harada,
expert to the Post-Harves! Section was also dispatched as

. & - successnr to Mr. M. ZXobayashi on December 8, 1989,

(refer to Annex 1)
Short Term Experts

In the 1989¢ Javanese fiscal vear, in arder io - emphasize

~the research activities, seven experts . have been

dispatched as follows :
1) Agronomy Section

Mr. MiXipori  TsuiXi, expert concerning the Agronomy
Section was dispatched on September 27, 198%. His duty
was to formulate a simulation model of maize production
ai Phra Phutthabat Field Crops Experiment Station. He
.finished his duty and went back to Japan on November
26, 1989, on schedule. (refer to Annex I)

2) ?ogtHHafvest Sectioh

In. order to emphasize the raesearch activities
concerning the Post-Harvest Section, four experis were
assigned. They were Mr. Yukio Azuma for corn sheller
improvement {from July 6 to November 3, 1989. Mr. MikKio

Kamo for ammonia treatment from July 6 to August 24,
1989, Mr.  Keiichi- Tnove for developing the drying
"method-of post-harvest maize from July 25 to. September
24, 1989 and Mr. - Nobuyoshi fshitani for improving the
moisture meter from Augusi 1 to Sepitember 9, 1982. They
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IL.

finished their duties and went back to Japan at the
schedule time. (refer to Annex I)

3) Microbe Section !
For sirengthening the study in the Microbe Section, ‘two

experts, Dr. Tsuruta and Mr. Goto were assigned on July
16 and September 14, 1989, respectively. Dr. Tsuruta's

duty was to study the characteristics = of- . the
Aspergillus spp. for the vprevention of aflatoxin
contamination of maize. Mr. Goto's responsibility was
to improve the analysis methods of maize ‘kKernel

cbntaminated by aflatoxin. They finished their duties
and went back to Japan on August 15 and December - 12,
1989, respectively. (refer to Annex I}

Counterpart Training

In the 1989 Jaranese fiscal year, four counterparts have
been selected as staff for training. Three of them finished
their duties and came back to Thailand, and one is still in
Japan for training. They are Mr. Prasop Depavasuvarn, Mr.
Chaiwat Paosantadpanich, Mr. Suparat Xositchareonkul and
Mrs. Siriporn Sindhusdke, respectively. '

Mr. Prasop Depayasuvarn, the counterpart for - agronomy,
stayed at the National Grassland BResearch institute,
M.ALF.F. for 45 days from July 10 to Ssptember 2, 1989,

[

Mr. Chaiwai Paosantadpanich, the counterpar or  post-
harves!t studias, was staving at the Natioaai Grassland
Research Instiiute, M.A.F.F. for 91 days from October 30,
1989 to January 28, 1990, ' :

Y

Mr. Suparat Kositchareonkul, the countervart for microbpe
research is stayed at the National Food Research Institute,
M.A.F.F. for three months, from January 14 io April 17,
1290. He has been studied the aflatoxin analysis and the
vhysiology of A, flavus.

© Mrs. Siviporn Sindhusake, . the counterpart for
administration, tnok a study tour on. agricultural

adminisiration and management concerning research work at
several institutes in Japan for three weeks from March 5 to
March 28, 1990. (refer to Annex 11)

Equipment and Facilities

Laboratory equipmen! purchased in the 1988 Japanese . fiscal
year -is in the list of equipment attached to this paper. '

In the 1989 Japanese fiscal vear {(from April 1, 1989 to
March 31, 1990), 62.000 million Yen {(Baht 11,923,000) of ihe
budget for equipment was reguested and 60.000 -willion Yen
(Bant 10,526,310) is allocaled at present. The equipment was
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reguested to JICA on April 1989 according. to the discussion
in the - counterrart groups of the project. Facility
construction of Baht 1,014,139 has been approved in the end
of ‘March 1990 bvased on the exchange of verbal note. {refer
to Annex I1D) :

1y, Project'Activéties

1. Dr. . T. XYoshiyama, Mr. T. Seino, Mr. T. Nibe, Mr. M.
Kobayashi,  Mr. K. Arai- and Thai counterparts concerned
participated in the DOA Annual Conference held at Khon
Kaen from April 24 to April 28, 1988, Mr. T. Nibe gave a
presentation titled "Agronomical Approach on Maize Quality
Improvement®”. Mr. M. Kobayashi has been reported title of
"The Studies on the Post-Harvest Overation for Controlling
Aflatoxin Contaminatioen of Maize". And Mr. K. Arai gave a
presentation title “Ammonia Treatment of Maize to Control
A. flavus Infection and Aflatoxin Contamination®

In

A itraining course in mycotoxin »revention and control was
held at Bangkhen from July 31 to August . 12, 1989. The
following gavpers were presented by foliowing project staff:
1) Mr. T. Nibe : "Field Management to Contirol Mycotoxin"
"2) Mr. M. Kaobayashi : "Corn Sheller and Moisture Meter"

3> Dr.. Mitri Naewbanij : "Batch Dryer and Continuous Flow

Dryer” }

4) Mrs. Prisnar Siriacha : "Bright Greenish VYellow
Fluorescence Test (BGYF)Y" :

5} Mr.  Prawat Tanboon-ek "Aflatoxin Conirol in Thai
Maize"

L.aboratory wark on "Sample Prevaration ana 3GYF test'" was
demonstrated by Miss Arunsri on August 3, 1989.
Participants in the above course visited the MQIRC on
August 7, 1989. Dr. T. Yoshiyama gave a presentation "On
the History of the MQIRC and the Project aActivities™.

Mr. X. Arai and Miss Arvunsri Wongurai instructed in the
use of the axperimental eauipmeni and facilities. {refer
to the attached paper IV-(d)}

3. The &econnd <field trip and.svot! discussion of the four
sections were held at Phra Phutthabat Fieid Crops
Experiment Station on November 1si, 1989.

4. The LOOth meeting of "the Agricultural Seminar" organized
by TARC was held on December lst, 198% at the meelting room

of the Japan External Trade Organization (JETRO). Dr. T.
Yoghiyama, Mr. 7. Seino, Mr. T. Nidbe, Mr. X. Arai, Mr. T.
Goto and 20 other members concerned atitended. Dr.

Yoshiyama gave a presentation on the organization system
of the MQIRC and research activities.

5. Research Activities

A series of experiments has been carried cut under . the
Tentative Implementation Program, which wevre confirmed at
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the Joint Committee Méeting on March 16, 1989. The main

subjects implemented in three sections are as follows :

1) Agronomy Section . ‘
Total eleven research subjects were proposed in . agronomy

section. Ten subjects were already completed. Field
experiments were carried out from April 14 to beginning of
March. One subject "Relation between Kernel Type and
Resistancé to Fungus - Infection after Inovulation" was
delayed due to ©postponed seed multiplication by field
arrangement, that will be carried out end of April o
early May. General conditions for maize growing was less
rairffall than 1988 and its distribution was also not
preferable especially in early growth period. Over one

thousand four hundred samples including soil, maize and
air were taken for analysis of aflatexin, A. flavus and

501l chemical proverties. Level of aflatoxin in granule
was noi high as 1988. :

2y Post-Harvest Section

Main activities of this year were divided into f{four
categories. For corn sheller improvement, seven types of
cylinders were tested to get data for the vprototype of
improved corn sheller. For moisture meter, standavrdization
of the oven method and calibration test of meoisture meters
were under investigation and moisture meter for ear maize
was newly developed and tested. - For chemical treatment,
ammonia and sulfur dioxide treatment during siorage were
examined and trickle drying orocess using - ammonia or
sulfur dioxide (TAP, TSDP) was investigated. And for
storage and drying, increase 0of damaged Xernel during
handling. effect of delayed drying in the ©opost-harvest
process and internal environment of farmers storage were
analysed, and simple drying method was investigated. Last
year one hindred and twelve samples were sent to Microbe
Section for aflatoxin analvsis.

3) Micraobe Section

This field has close relations with the Agronomy. and Post-
Harvest research. In 1988, cro» season, 525 of maize
samples fov aflatoxin analysis, 235 of maize sampies and
238 of so0il  samples for microbiological studies were
received from the Agronomy Section. The Posi-Harvest
Section sent 112 of maize samples to the Microbe Section
for aflatoxin analysis, both shelling and - drying
experiments. _ _ : '

The Microbe Section carried out their three main subjects,
viz. physiological and ecological study en A. flavus,
analytical method of aflatoxin and physical properties of
maize kKernels. Aboul 500 of maize samples in field, trade
and storing were analyzed on aflatoxin, and more than 400
of maize and soil samples were used for microbiolegical
studies. Both the microbiological techniques and the
analytical ‘methtd of ailaloxin by means ‘of - 'mmuncassey
waere transferred to the junior scientists in the section.
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I.

PROGRESS REPORT (Japanese side)
: {(January 1991)

bispatch'of Expérts

1.

SN]
N

‘Long Term Experts

Three lohgfterm experts in 1990 Japanese fiscal year have
been ‘extended their scheduled term. The terms of duty of

Mr. Takeji Seino, Coordinator, Mr. Teruhiko Nibe, expert
-to the Agronomy Section and Mr. Katsusuke Arai, expert to

the Microbe Section were extended for about ome year and
half  over their scheduled terms until 14 December, 1991.
(refer to Annex 1)

Short Term. Experts

In. the 1990 Japanese fiscal year, in order to emphasize
the research activities, eight experts have been
dispatched as follows :

1) Agronomy Section

in this year, three shoct-term expverts were disvatched
for this sectioen. Mr. Osamu Saito, Mr. Mikinoeri Tsuirki
and Mr. Yoshimitsu Saite, those who were dispaiched
from October to December in 1990. Dr. . Saiio's duty
was  evaluation of insect damage on -maize in Thailand
and  he finished his duty and went back to Japvan on
December 2, 1990. Mr. M, Tsuiki's duty was to formulate

a simulation model of maize produciion at Phra
Phutthavat field Crops Exveriment Station. He fintished
his- duiy and went back to Japan on December 16, 1990,

on schedule. Mr. Y. Saito's duty was measurement of
photosynthesis on maize, at Phra Phutthabat field Crops
Experiment Station. He finished his duty and went back
to Japan on December 24, 1990 at the schedule time.
(refer to Annex.I)

2) Post-Harvest Section

In order 1o emohasize the - research activities
concerning the Post-Harvesti Sectiow, iwo experis were
assigned. They were Mr. YuXio Azuma for corn sheller
improvement fram July 20 to November 3, 1990, Mr. Akira
Matsuzaki for simple drying method of maize for farmers
from August 21 to November 18, 1990, they finished
their duties and went back to Javan at the schedule
time.,{refer to Annex 1)

~

3 Microbe Section

For silrengthening the study in Lthe Microbe Research
Section, three experts, Dr. Michihiko Saitn and Dr.
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Toshitugu Tanaka and Prof, Dr. Micho Kosaki were
assigned on August 20, October 4 and December 4, 19590,
respectively. Dr. M. Saito's duty was to study the
characteristics of the Aspergillus 'spbh. for .the.
prevention of aflatoxin contamination of maize. Dr: T.
Tanaka's duty was to improve the simplified mini-column
analysis methods of maize kernel contaminated by
aflatoxin. Dr. Micho Kosaki's duty was to guide -and
advise for the newly developed technigues for the
MQIRC. They finished ‘their duties and went back to
Javan on COctober 19, November 27 and December 17, 1990
respectively. (refer to annex 1)

Counterpart training

In the 1990 Japanese fiscal year, four countferparts have been
selected as staff for training. Two of them finished . their
duties and came back to Thailand. They are  Mrs. Prisnar
Siviacha, Mrs. Kanjana Bhudhasamai, Mr. Pimol YWuttisin and
Mrs. Boonluck Seetanun, respectively. ' '

Mrs. Prisnar Siriacha, the counterpart for Microbe Section,
stayed at the National Food Research Institute, M.A.F.F., and
Tokyo University of Agriculture, for 30 days ifrom June 30 to
July 29, 1390. : '

Mrg. Kanjana Bhudhasamai, the counterpart for microbe
studies, was staving at the National Food Research Institute,
M.AVELF., dfor 92 days from October 30, 1989 io January 19,
1990,

Ar, Pimel Wuittlisin, the counterpari for poest-harvesi research
is going to wvisit at- the National Grassland Research
Institute, M.A.F.[F., for three months, from January 28 to

April 28, 19a9,

Mrs. Boonlueck Seetanun, the counterpart fov administration,
she 15 going Lo a study tour on agricultural administration
and management concerning research work at several institutes
in Japan fovr ithree weeks in March 1991. (refer to Annex [)

Equipment and Facilities

In the 1989 Javanese fiscal year (from April 1, 1989 to March
31, 1980), the lotal budget for technical equipments was
57,785,000 Yen (Baht 10,902,000). Namely, the 5,226,310 Yen
(Baht 986,096) was used for the accomvpanied eguiements with
the experts, the amount of 5,700,000 Yen (Baht 1,075,472) for
the equipments arranged by JICA Head Quarter and the amount
of 46,645,167 yen <(Baht 8,800,875 for the eguipments
purchased 1in local. The list of equipments is attached to
this paper.

The amount of 5,853,000 Yen (Baht 1,010,000) was suvplied
for the facility constructions, which are, the storage
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Iv.

puilding and extension of Annex I building, completed in
october 18, 1991.

The ‘equipments, which will be provided in the 1990 Japanese
fiscal year {(from April 1, 1980 to March 31, 18913, are in
process of purchasing. It would estimate the total cost at
35,000,000 yen (Baht 10,377,358) (refer to Annex 11}

Project activities

1. Mr. S8, Ueda, Mr. T. Nibe, Mr. M. Harada, Mr. X. Arai and
Thai counterparts concerned participated in the DOA Annual
Conference held .in Pattaya from April 23  to Avpril . 26,
1991. Mr. T. Nibe gave a presentation titled "Situdy of
Harvesting Method, Harvesting Time and Storage duration on

Aflatoxin Occurrence in Corn"”. Mr. M. Harada has reported
as titled of "Post-Harvest Research on Aflatoxin
Contamination in Maize": Mr. K. Arai gave a presentation

titled MRelation between Water Activity (aw) and Humidity
Eguilibrium Moisture Content of Maize and Growih of A.
flavus".

2. Mr. T. Nibe and Thai counterparts attended te ihe National
Corn and Sorghum Reporting Session held at Chumphon on
August 4, 1990, . Mr. Praser Debyasuvarn gave a
presentation’ titled "Outline of the Maize Quality
Improvement Research Centre Project®., Mr. 7T. Nibe has
repaorted as titled "Effecis 0f difference Harvest Methods,
Moisture contains and Storage, on Aflatoxin Contamination
in maitze”.

3. The ‘third field trip and spoi discussion of the four
seciions were held at Phra Phutthabat field Crops
Experimeni Station on January 8, 1991.

4. Research Ac¢tivities
A series of experimentis has been carried out under the
Tentative Implementation Program, which was confirmed at
~the Joint Committee Meeting on April 19, 3650. The main
subjects impi@mented in three sections are as follows

i) Agronemy Section

Total tiwelve research subliects were brorosed in the agronomy
section in 1690, Field experiments were started from April
16th,. 1990 and there are some more materials in the fileld and
storage. All the work will be completed in mid of March 1991.
General condition for maize cropping season was not favorable
due to the poor rainfall distribution after mid of June to
September.

Over one thousand samples of maize and Soil vwere taken this
vear for aflatoxin analysis, . fungi test and chemical
properties. .

Harvesting methoeds and storage was observed a tendency that
with  husk treatments lowered +the level of aflatoxin
contamination than conventional without husk as the result of
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last two years experience. The same treatments on farm scale_
trials, in general, showed similar result. However, visual
appearance of ear gquality by fungi infection which occurred_
by high temperature and dew condensatlon was raised . as “a

problem to be improved.

2) Post-Harvest Section : S
Research wark of this section can be canergorlzed into four.
For corn sheller improvement, three types of pro-type corn
"shellers -are tested to select practical tyne. Apd it was
proved that ear maize stored with husk can be selled by corn
sheller with rasp-bar cylinder. .. Avout . moisture meter,
- standardization of the:oven method and calibration test ‘of
moisture meters wWere under. . investigation to get Dbetter
correlation among measured values. Ear maize moisture. meter
was newly designed and calibrating test is under process.: For
chemical treatment, sulfurdioxide treatment. was conducted to
fumigate from ©0.5% to 0.125% at one timeé or at three days
intervals. Ammonia treatment was also. planned with urea
decomposed by soybean. And for storage and dryving, effect of
modifying farmers' storage are examined to improve farmers'
storage. Allowable duration to postoone drying ear maize are
investigated and data for forced air dryving are coileCted_ in
the same experiment, And solar house drying was exXamined to
utitize multi-laver system to increase drying capacity. Last
year 288 samples was sent to microbe section for analysis of
aflatoxin or of Asgerg;llgé flavus infection. : '

3 Microbe Seciion : :
This section has close relations. W1fh the Agronomy and Post-
Harvest researches. In 1990 crop season, 211 of maize samples
for aflatoxin qualitation and quantititation 174  of maize
samples and 252 of soil samples for microbioloegical - studies
were received from the Agronemy Section.  The  Pgsi-Harvest
Section sent us 288 of maize samples for aflatoxin analysis,
both drying and chemical treatments.

The Microbe Section carried out. their six main SLb1ects, viz.
vhysiological = and ecological  study of A. flavus . and
analytical study of aflatoxin of maize. About 840 of samples
in the field, drying and storing test were analyzed - on
afiatoxin and movre than 700 of maize samples were used for
microbpiological studies. Both the microbiological techniques
and the  analytical method of aflatoxin by means ©of mini-
column method were transferrved to the iunior scientist in the
section. '
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Annex |

Short-term experts

1987 Japanese fiscal year
Hr. Y. HIEGERT (Engineer)
Me. . SHEMADA (_Hicrohe)
Hr. Y- TOMIOEA  (Enginecr)

1988 Japanese fiscal year .
Mr. N.OISHITARE (Moist. tester)
Hr. Y. AZUMA (Corn sheller)
Hr. M. EAMO. (Ammonia trealment)
Br. 0. TSURUTA  (Microbe)

1989 Japanese fiscal year

Mr. N.o ISHITAND (Moist. tester)
Mro Mo %AMD (Ammonia treatment)
Hr. Y. AZLRMA (Corn sheller)
Mr. K. INOUE {Drying melhod)
Dr. 0. TSURUTA . (Microbe)

Hr. T. GOTD “(Amalyze)

Mr. M. TSUIKE (Similation)

1990 Japamese fiscal year

Hri ¥. AZWA  {Corn sheller)

Dr. #. SAITO (Microbe)

Hr. A, MATSUZAR) (Drying mebhod)
Br. . SAITO  {lnseck)

Or. T. TANAKA (Analyze)

Hr. H..TSUIK)  (Similation)

Hr. Y. SAITD  (Photosynthesis)
Prof. Dr.-¥. KOSAKI (Microbe)

IQQI Japanese tiscal year

ks

&)
¢

e

-

(Dec. 15 - 26.°87)

(Mar.10 - Jun.17.'88)
(Mar.10 - Apr. 8.'8R)
{Aug. 1 - Aug.19,'88)
(Jut.20 - Sep.19,’48)

(Jui.20 - Sep.19,°88)
(Aug.19 - 0ct.27,788)

- st Year 2nd Year Jrd Year qth Year Sth Year
Lxperts Dec. 1986 ~ Dec. 1987 ~ Dec.1988 ~ | Dec.1989 ~ bec. 1990 ~
: : ‘ lec, 1987 Dec. 1988 Pec. 1089 Dec. 1990 Bec. 1991
or. . Taketoshl YOSHIYAMA ; (Jul.2:."87 - Dec.20.’89)
Hr. Sei-ichi UEDA (Dec.8. 83 - Apr.30.°91)
Long-tern experts - o |
ur, T. SEIND  -(Coordimator) swesmenenber (May 20.°87 - Bec.14.°91) ~ -~
tir. M. OBAYASHI(Post-harvest) o e w1 Gtay 20,787 - Nov.19.789)
M, M. HARADA- (Post-harvest) (bec.8.'87 - Dec.14.791) ~ ; . -
Mo T NIBE T (Agronomy) ~~(Jun.30. 87 - Bec. 14,7810 vmmmmemmomsen
, l
dr. K. ARAL (Microbe) s nemn(UEB.BE - DeC. 14,701} sy

=~ | (Aug. 1 - Sep. 9,789

E (jul. B - Aug:24,78D)
~=n {(Jui. 6 - Nov.il,'B®)

e (Jui.25 - Sep.24,’87)
= (Jun-18 - Aug.15,789)
~el (Sep.14 - Nec.12,'80)

~a | (Sep.27 - Hov.26,°8D)

(0ct.
{0ct.
(Nov.
(Nov.
{Dec.

(Jul.20-Rov. 3,700
(Ang.20-001.19,°90)
Chwg.21-Nov. 18,790)

3-Bec. 3.790)
4-¥ov.27,790)
6-Dec. 16,7900
6-Dec.24,'90)
4-Dec.17,'00)

Remark  Aséignment of short-lerm experts in 1991 Japanese Fiscal Year, 3 experts wilt be dispatched

by the J 1 CA
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Annex 11

-
Training Izt Year 2nd Year 3rd Year 4th Year S5th Year
in Dec. 1986 ~ Dec. 1987 ~ Dec.1998 ~ | BRec.l1989 ~ Dec. 1990 ~
Japan Bec. 1087 fec. 1988 Pec. 1983 Dec. 1990 _Dec. 188t

1987 Japanese Fiscal Year

Hr. Narongsak Seppnareng

(Field Crops Research Institute}
Mrs, Sriwai Singhagaien
(Division of Agri. Engineering)

1988 Japanese Fiscal Year

Ms. Arunsri Wonguiai
(Pivision of Plant Pathology
and Microbiclogy)
Mr. Sukapong Yayuparp
(Field Crops Research nstiiuie)
Hr, Mailri_Naewbanij
(bivision of Agri. Enginvering}
_Dr. Vijai Nopamornbodi
(Administration)

1989 Jaganese Fiscal Year

. Suparal Yosiicharconkul
{hivigion of Plant Pathology
and Hicrobiology)

Mr. Prasop Depayasuvan

(Field Crops Research Institule)
Hr. Chaival Paosaniadpanich
(Division of Ari. Engineering)
_Hrs. Siciporn_Sindbusake
(Administiration)

1390 Japanese Fiscal Year

_ilrs. Prisear Sirlachy
(Division of Plant Patholog
and Microbiology)
Hrs. ¥anjana_Bhudhsamal
(Division of Plant Pathotogy
and Microbiology) '
Mr. Pimol Witisin
{Division of Ari. Enginecring)

1981 Japanese fiscal year

Br. Vichitr Benjasil

(Field Crops Reseach Instiiute)
_Hr. Pravat_ Tan Boon-ek
(Division of Plant Pathology
and Micrebiology)

Mr. Nitat Taewban

(Division of Ari. Engincering)

(Sep.28 - Qet.1?)

(Sep.28 - Oct.i7)

BRI (ay 16 - Sep. 19)

BAEE (Jun. 20 - 0ct.21)

B (Oct.2 - Nov.30)

H (mar. 6 - flar. 21)

ACdan. 14-Apr. 17)

HP(jul . 10-Sep. 2)

 RIAEK0CE. 30 Jan. 28)

B(Har.5-Mar.28)

1

(Oct. 15, '90- Jan.15,°91) B

[

(Jan%Aer.28,791)

EA{Jun_30- Jul .23,'90)

2123

o0

B = atlended

[0 = scheduled
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pnnex 1. Equipment & local cosl

Equipment, (hudget)

Ist Year
Dec.1988 ~
Pec. 1987

2nd Year
fec. 1087 ~
Dec. 1988

3rd Year
Dec. 1988 ~
Dec. 1989

4ih Year
Dec. 1989 ~
Pec. 1950

5th Year
[ec.1930 ~
Pec. 19%

1987 Japanese Fiscal Year
{General)

1088 lapancse Fiscal Year
1} General

2} Agronomy
3) Post-llarvest
1) Microbe

1988 lapanese Fiscal Year
1) General

2) Agronomy
3) Post-lfarvest
4} Mierohe

1089 lapancse Fiscal Year
1) Uraoral

23 Avronoay
i) roxL-HarvesL
3} Microbe

1990 Japancse fiscal year
1) General

2) Agronomy
3) Post-Harvest
1} Microbe

199 lapanese fiscal year
1> Generat

2) Agronomy
3) Post-Harvest

1y Micirobe

5.100,000 ¥

7,603,000 ¥
12,435,000 Y

6,302,000 ¥

1,560,000 ¥
12,670,600 ¥
13,140.000 ¥

16.1G0.000 ¥

1,382,000 Y
1.513.000
20,662,000 ¥

16,198,000 ¥

§.381,000 ¥
36,314,000 ¥
7,218,000 ¥

3.031,000 ¥

31,530,000 ¥

42,500,000 ¥

57,785.000 ¥

53.236.000 ¥

§5.000.000 ¥

Local cost borne by Japan in Japanese fiscal year 1947, Bahi 3,060,000.- for repairing waler reservoir, in 1088

Gaht 484,500.- for madification of Lhe faboratery at Prabuddhabal Field Crops Experiment Slation

Baht 1,014,139 for roof expansion and sterage buitding was provided.
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Experiment Summary of Agrollomy Section
in
Maize Quality Improvement Research Center Project
(MQIRC Project, DOA/JICA)
for
Three Years from 1988 to 1990 Cropping Year
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AG/T Varletal Comparlson of Maize Kernel Moisture and Its Varlatxon Ac-
ordlng to leferent Time of Harvestlng

Research Implementation Plan:=

1, Analysis of Contamination Factors . _

{1) Corrélation between cultural practices and aflatoxin contamination
Code No,I-1~{1}-A,G{1888-1990)

Research Member:

Narongsak SENANARONG, Prasob DEB&ASL?ARV Sukapong WAYUPAP, Weerawat NIL-

RATTA\ALOO\ Teruhiko \IBE '

Summary. cos ' : :
The study is to descrlbe kernel moisture feature at dlfferent harvesting
time on popular Thai maize varieties. This will contribute the basic infor-
mation ‘to research work and aflatoxin prevention on kernel moisture condi~
tion ahd'fﬁngi.infection and-aflatoxin contamination of Thal maize.

Flve popular and newly developed Thai maize varletles, Suwan 1{3 vyears},
Suwan 2(2 years), KU2602(2 vears), Suwan 3(2 years) and Nakhon Sawan . 1{1
year),_‘were applied for the -study in last three = years. Kernel  moisture
content(MC)  was measured by the single kernel moisture meter of Shizuoka
581k1 Co. LTD.

M01sture feature of five Vdrletles as an averade and a range of MC at from
35 dass to 64 deys after 50% silking were btalned Varietal difflerences.
were not 51°n1£1cant except Suwan 2. . : ‘

An indication manual of graln moisture content at harvest will be prepared
in the project period. :

Achievement{ 70% :

Problem Rema1ned o ‘

The moisture in. Lhe study vas measured by a 51a”le molsture meter hthh is
not popularly- used, the conversion of obtained data to {he ligure of the
pepularly used moisture meter in Thailand is required.

The indication. mahual of grain m01sture content at possible harvesting day
is to be completed

et



AG/11.8tudy on The Relation Between Environmental Condition and Aflatoxin
Incidence in Maize . C

Research Implementation Plan:
1. Analysis of Contamination Factors
{1) Correlation between cultural practices and aflatexin contamination
Code No.I-1-{1)-B,G&J(b)(1988-1992)
“Related Code ND.III—l—(l)—A,B

Research Member: .
Narongsak SENANARONG, Prasob DEBYASUVARN, Sukapong WAYUPAP, Weerawat NIL-
RATTANAKOON, Arunsri WONGRAIL, Teruhiko NIBE, Katsusuke ARAI

Summary: '

Effect of environmental condition on maize cultivation to aflatoxin occur-
rence and productivity is an important to determine the appropriate time of
planting and harvesting for farmers to produce good gquality maize with

profitable economical return,

Planting was practiced eleven times by two weeks interval from mid of April
until early September. And a rain-fed condition and an irrigated condition
which insure a minimum water supply weekly at the level of the last ten
years average were applied ou the study. Harvest were carried out at 105,
113 and 125 davs after planting in 1988 and 95, 105 and 115 days after
planting in 1989 and 1990. Aflatoxin contamination were observed at harvest
and 2, 4, 6(1988 onlv} and 8 weeks after harvest. :

Annoal  vield averase were 514.7, 228.4 and 336 4L0/r i on lrrlﬂated plots
and  109.2, 127.6 and 318.8kg/rai on rainfed plets in 1998 198 and 1990
respectively. Highest yield al planting time vere 887.3kg/rai on April 28
planting in 1988, 358.9kg/rai on May 26 planting in 1989 and 808.6kg/rai on
May 26 planting in 1990 on irrigated plots, and 834.9kg on April 28 plant-
ing  in 1988, 218.%s on June 9 planting in 1989 and 551.2kg on May 26
planting in 1990, ‘ .

Yone of aflatoxin was found at harvest. Maximum conftamination levels by
¢ropping year were 771ppb in 1988, 2259ppk in 1989 and 2478ppb in 1990.
Maize grown under Lhe irrigated cendition was lower coontamination level
than it of the rainfed across planting time and sampling. Average aflatoxin
level in 8 weeks after harvest by harvest were 240, 7ppb, 90ppb and 36.8ppb
from 1irrigated condition and 148.5ppb, 44.8ppb and 20.5ppb from rainfed
when maize harvested by 93 days, 105 days and 113 days after planting.
Aflatoxin contamination by planting wonth in average across samples were in
ppl..  199.7, 178.0, 197.2, 86.7, 7.6 and 10.0 on the maize from Iirrigated
condition and 29.1, 113.4, 113.1, 58.9, 68.3 and 38.4 from rainfed on
April, May, June, uulv August and September respectively.

Achievement: 70%

Problem Remained: :

The task for simulaticn model for maize production and quality is carry on
since 1989 Lo investigale the Thai maize production pattern more precisely
in this experimrent, however it will take longer time to collect a necessary
data to ceomplete the work., Technical cooperation in order +to accomplish
this work has been requested to the Japanese government for continuing
after the projecl termination.
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AG/111. Effects of Different Harvest Methods, Moisture and Storage Periods
on Aflatoxin Contamination in Maize

Research Implementation Plan:

1. Analysis of Contaminaticn Factors

(1) Correlation between cultural practices and aflatoxin contamination
Code ‘No.I-1-{1)-H, G(1988-1930) '
Related Code No.III-1-(3)

Research Member: o
Narongsak SENANARONG, Prasob DEBYASUVARN, Sukapong WAYUPAP, Weerawat NIL-
RATTANAKOON, Arunsri WONGRAY, Teruhiko NIBE, Katsusuke ARAI

Summary:
Harvesting method was considered as a factor to be investigated the rela-
tion with aflatoxin occurrence,

Harvest with husk and a conventional harvest which removed husk were prac-
ticed and kept in the storage for eight weeks. Harvest was practiced at 95
days , 105 days and 115 days after planting. Grain moisture content aud
aflatoxin contamination were monitored at harvest and during the storage.

Grain moisture content during the stcrage were not significant difference
and the maximum difference between with husk and without was less than 3%.
Aflatoxin contamination abk harvesting time were not observed except one in
1990 al 115 days harvest. Maximum aflatoxin contamination were 1226Gppb,
391.5pob - and 404ppb in 1988, 1989 and 1990 respectively. Contamination
level in treatment average were decreased by 84.0%, 88.6% and 60.5% on
harvest ab 95 davs, 105 days and 115 days when harvested and stored with
husk than conventional method. Safety period, which is set wunder 20ppb,
across three vears were 4.7 weeks and 1.3 weeks on with husk and without
husk  at 95 days harvest, 5.3 weeks and 2.7 weels at 105 days harvest and
6.7 weeks and 3.3 weels at 115 days harvest,

Harvest and store with husk lowered the level of aflatoxin contamination
and elongate the pericd of safe in the store.

Achievement: 100%

Problem Remained: '

The study as a factor finding is completed. The result obtained that han-
vest ‘and stored with husk showed lower aflatoxin contamination was con-
firmed as phenomenon, however the reason why a with husk harvest lowered
the level of contamination was not found yet.

On-farm {rial to approve the result at farmer’s scale has started in 1390
cropping year. '
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TABLE 4  Changes aflatoxin content in maize vith and without husk during storing Crib - 4 ~ g,

1** Storage {a) 9™ Storage (B) 3" Storage (C)
Storage [ Farner No.2 ] [ Farner Ho.l 1 [ Farser No.3 ) .

NOTE
tine +H -} 1 ~H +§ |
B! Bt. Bl BE Bl Hl’. B!. Bb Bl Bz B!. ) Ba
Start | WD XD D 3] - | w 3l -
tweek [/ {7 {7 |/ tf -l sl -fery tfezf ¢
2 weeks | D sl o2 sf -)3] 2w} -5 4] amos=s
3veeks | 58| 4 /134 7| 3} -|we|izjuzy 9 219 } 18

4 veeks [ 6D 31279 § 1T | 33 2 | 90 4 |266 | 24 [407 | 30

5 veeks [140 T {909 | 43 | T2 6 1149 13 | 73 5304 | 22

6 veeks 325 | 24 294 { 18 |107 9 {120 § 109 | 15 {234 § 24

Tweeks | 841 6 (550 | 361271 ~{eer{2s{1sl - Iss3] 38

B wesks | 22 21329 ) 20 | 28 2 |320 | 31} 22 - (283 | 15

9 weeks { 63 S |254 | 12 1337 1 32 |524 | 34 }476 | 33 {499 ] 22

—

10 weeksj280 | 13 |138 81/ / ! ! / / / /

/ = no sanple
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AG/1V. Effects of Plant Density and Nitrogen Application on Aflatoxin Con-
tanination in Maize

Research Implementation Plan:

1. Analysis of Contamination Factors

{1} Correlation between cultural practices and afllatoxin contamination
Code No,I-1-(1)-D(1988-1999)
Related Code No,ILI-1-{1)-A

Research Member:

Narongsak SENANARONG, Prasob DEBYASUVARN, Sukapong WATUPAP, Weerawat NIL-
BATTANAKOON, Sompit MAIRIENG, Arunsri WONGRAI, Teruhike NIBE, Katsusuke
ARAJ

Summary: )
The study aimed to examine the effect of density and nitrcgen application
to aflatoxin prevention based on previous reports and some recommendation.

Three  densily levels(D1:4266, D2:8533 and D3:12266 plants/rai) -and Ffour
nitrogen levels{N1:0, ¥2:10, N3:20 and ¥4:30kgX¥/rai) were applied. After
harvest, maize was kept in the storage for twe weeks. Szmples were taken at
harvest and two weeks after storage for grain moisture content and aflatox-
in analysis.

Annual yield average across treatments were 788.3kg/rai in 1988,
341.1kg/rai in 1989 and 531kg/rai in 19%0. Average  yield by treatment
Factors were 467.8, 588.1 and 804.6kg/rai on D1, DZ and D3 of density and
471.4, 545.2, 572.8 and 624.7kg/rai on N1, ¥2, N3 and Ni of nitrogen appli-
cation respectively.

Average grain moisture content. at harvest by year were 28.9%, 22.9% and
22.5% in 1988, 1989 and 1990, it was varied dus to harvesling Lime. By
treatment factors across years were 25.0%, 24.9% and 24..1% on densities DI,
D2 and D3, and on nitrogen applications were 24.6%, 21.8%, 28.8% and 24.8%
on N1, N2, N3 and N¥4.

Aflatoxin contamination at harvest was observed oniy three samples in 1990
at low level of 4 to b ppb. Highest contamination at samples taken two
weeks after harveslh were 88ppb in 1988, Oppb in 193¢ and 33ppb in 1990,
Significant tendency on aflatoxin on treatmenis was nol recognized.

Achievement:70%

Problem Remained

The study was concluded as no significancy was observed on aflatoxin con-
tamination, it due to the natural infestation of A.flavus which was not
able Lo response to the treatments., Further consideration will be made on
AG/VI of "Effect of Nitrogen Regarding Prevention of Aflatoxin Contamina-
tion by Inoculation Method" in focus on nitrogen application.



AG/V. Effects of Crop Rotation on Aspergillius spp. in Soil

Research Implementation Plan:

1. Analysis of Contamination Factors : ‘

(1) Correlation between cultural practices and dfldLO‘ln contamlxation '
Code No.I-1-{1}-C, B{1988-1990) :
Related Code No.IIT-1-{3}

Research Member: :
Narongsak SENANARONG, Prasob DEBYASLV\RV Sukapong WAYUPAP, Weerawat NIL-
RATTANAKOON, Arunsri WONGRAL, Teruhiko NIBE, Katsusuke ARAL

Sunnary: —_— -

The study aimed to investigate the A.flavus population in the soil by
changing the crop rotation. The effects was expected in reducing the fungus:
populatlon in the fleld in order to ther the opnortunlty oE 1nfest ation.

Possible crop rotations under the maize cultlvation were appl ed as- ten
rotation systems on maize before and after - soybean,.. ‘mungbean, - peanuts;
sorghum and sesame. Normal land preparation by plowing and harrowing . were
practiced before lst croppng, then before 2ud cropping Lhe same practices’
were applied in 1988 and 1990, however in 1989 2und crops were pldnted under
the minimum tillage. Soil sample were taken before and after each cropping
for count A.flavus populations at before plowing(1939 & 1590), before: 1st
cropping (1989 & 1990}, after 1st cnoppan(IQBS 1989 & 1990) and alter 2nd
cropplng(1988 1989 & 1990). . . ' :

Some chauges A.flavus populatian-soil are observed by cropping system,
however clear trend by cropping patterns and significant different were not
recognized. A.flavus population on the 2nd crops planed under the minimum
tillaze in 1988 were showed oppesite vesult on. the changes of the popula--
tion from after lst cropping to 2nd cropping in the most patterns
Achievement:; 70% ' -

Problem Remained _ : :

The study was decided to suspend by the reason that significancy on the
treatments was not recognized under the field study. It mat need to consid-.
er this type of work to apply under the well control conditions. '
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AG/VI. Effects of Nitrogen Regarding Prevention of Aflatoxin Contamination
by Inoculation Method

Research Implementation Plan:

1, Analysis - of Contamination Factors

{1} Correlation between cultural practices and aflatoxin contamination
Code No,1-1-{1)-D(1989-+1991)
Related Code No.T1I-1-(3)

Research Member: _ .

Narongsak SENANARONG, Prasob DFB FASUVARYN, Sukapong ¥AYUPAP, Weevawat NIL-
RATTANAKOON, Sompit MAIRIENG, Arunsri WONGRAT, Teruhiko XIBE, Katsusuke
ARAT :

Summary. :
Learning from Den51ty X Yltxo@en study, nitregen was focused to study more
pre01sely by using the 1noculdh10n nethod :

Four nltroden levels(ﬁﬂ 0, N10: 10 VZO 90 and N30: 30&6"/1&1) were applied
with two -artificial 1noculat10n methods which were a silk ~channel
method(1989" & 1930) and = a pin-bar - method{1990), and natural
inoculation{check) {1989 & 1990). Observations were carried out on infection
ratio by indculation methods and aflatoxin contamination at harvest.

Infected ~ear by 1noculat10n methods were 3.,9% by silk channel and 0.4% on
check in 1989, and 4.5% on silk channel, 1.5% on check and 863. 1% on pin- ~bar
method. Aflatoxin conbamination by treatments were mnot considered the
results :in 1989 due to the ‘infection level by silk channel method was two
low, to compare on nitrogen levels. In 1930, 2369:pb, 1993ppb 1375ppk  and
129ppbh on NO, N10, ¥20 and N30 respectively, however significancy was not
examine due to the mistake of taking the sanmple of replications.

Achievement:70%

Problem Remained

Infection ratio by a silk channel aethed(less than 5%) was extremaly low to
compare the contamination level in 1989 and 1990, A pin~bar method was over
60% of infection in 1990, however the sampling was not arranged in replica-
tions. In 1991, the experiment was prepared for a pin-bar method with
replications.in erder to confirm the result of 19%0.
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AG/VIT. Identification of Maize Insects and the Type of Damage They Infllct
on the Maize Kernel .

Research Implementation Plan:

1. Analysis of. Contaminabion Factors _ S

(1) Correlation between cultural practices and aflatuxln Lontamlnatlon
Code No.I-i-{1}-F, B(1988-19%81) : :
Related Code No. III i-(1), (3)

Research Memher. '
. Narongsak SENANARONG, Prasob DEBYASUV\R\ Sukapong WAY UP%P, heerahat VIL—
RATTANAKOON, Amara TRISIRI, Arunsri WONGRAL, Teruhiko NIBE, natsusnhe ARAI

Summary: - T
Insect damage, which allows fungi penetrate into kernel, occurred ' during.
the growlh period was consideéred as an important on the Tungi- infection in-
the field. The kind of insect giving kernel damage’ and the type of damage -
given on the kernel at growth stages were attenpfed to de%011be the hack-
ground of aflatoxin problem in Thal maiz Droductlon.. o

IPbECL trap f01 Corn Stem BOI“F(IQSQ £-19 0)'4nd'a pit trap - for ground -
insects{1990)were set and counted number of moth and 1nsebts in the one rai
plot. Insects on the maize plant was observed every iwice a week during the
growth. A hundred of ear was Lakun seven to 21°ht hiELa bcfor* harvest " to
1denL1f3 ear damage. :

Percenta“e of ear damage by insect and unknown physical damage “on the
kernel were increased gradually toward the harvesting tiwe and . sound ° ear
were decreased in contrast. At the time of harvest, B3%(1989): and_?57(1990)v
ear had any kind of ph\alual ddmage on the | eln“l either by 1nsect or hy
unknown cause. . :
Corn stem borer{Ostrinia furnacalls (Guenpez seemgd to appear in the flelﬂ
about twice during the maize growing per 1ud from. 1990 chkservation. -

AchieVement:?O%
Problem Remalned

This type of work needs lo contlnue for a long. periocd Lo ensure the PbSUlt
The mLthodolodv of the study has already been established,
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AG/VIII. Evaluatlon of Insect Damage that Occurs under Field Conditions

Research Implementatlon Plan:
1. Andly81s ‘of Contamlnatlon Factors
(1) Cortelation between cultural practices and aplatoxln conlamination
“ Code No,I-1-(1)-F, B(1988-1991)
Related Code No.IIl- 1 (1)
Research Member: |
Varongsak SEWAVARO\G Plasob DEBYA%bVAR\ Suhapono WAYUPAP, Wweerawat NIL-
RATTANAROOh Amara TRIQIRI, Arunsri WONGRAI, Teruhike NIBE, Katsusuke ARAI

Summary.

Insect damage oc¢curréed’in the fleld is Lhe problem for allatoxin contamina-
tion’ by infection of A.flavus. Evaluation of a insect damase in the field
is a ba91c information to understand the 51Luat10n

Maize was planted in one ral field w1th ‘the stancard ‘practice’ Small five
: treatment plots. were divided into twe for insecticide appli cation and
check. Carbofuradan granule type was applied in the whorl at four to five
weeks after planting, Observations of insscl appeared on the plant was
counted after insecticide applluatlon. Ear condition and aflatoxin analysis
were practiced alt harvest.

Effect of furadan was on Corn. leaf aphldfﬂh0031051phum maidis (Fitch}) and
“on Lady blrd beeLle which la predator of aphld Loth appear mainly early
growth period. :

Ear damaged by 1n%eut were 15.6% in 1989 and 10.0% in 1990, and trace of
damage by unknown: cause were obgerved by 42.0% in 1989 and 33 4% in  1590.
Sound ear were 41.3% in 1989 and 50.6% in 1990. '
Aflatoxin contamination on the treatments was not significant and among the
ear conditions was also not significant different.

Achievement:70%

Problem Remained .

In order to obtain valuable information on this subject is reguired loug
term study due to large annual variatioun. ’
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AG/TX. Relation between Kernel Typé;and Fungus—Infeption

Research Implementation Plan:
1. Analysis of Contamination Factors
(1} Correlation between cultural pl&CthLS and aflaLO\ln contamlnatlon

Code No.I-1-{1)-A
Research Member: -
Narongsak SENANARONG, Prasolb DEBYASUVARN, Sukapong ﬁA\UP\P, Weerawat ‘NIL*
RATTANAKOON, Teruhiko NIBE - . o o

Summary: : :
ThlS subject was not applled due to the shortage of working L1me

Achievement:*

Problem Remained
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AG/X. Relation betweeﬁ Environmental factors and Fungus Infection

Research Implementation Plan:

i. Analysis of Contamination Factors

(1) Corrvelation between cultural practices and aflatovin contaminaticn
Code No.I1-1-{1)-J b){1989-1991)
Related Code No, IT1-1-(3)

Research Member.
Narongsak = SENANARONG, Prasob DEBYASUVARN, Sukapong WAYUPAP, Weerawat NIL-
RA?T \AhOON “Arunsrel hOVGRAI Teruhiko XIBE, Katsusuke ARAI

Summary - .
The- egolooy el AsDLr°1llus spp. in the field will give a large contribution
for tdelln“ aflatoxln preblem,

Aip sample in the fleld was baken during the maize growing perlou as well
as storage place and farmer g facilities, Sanpled Fungus on the culture
nedia. were countﬂd

'A.flavus obgerved in air by month were from 6.5%, 3.3%, 0.0%, 9.6% and
36.7% .of sample taken on July, August, September, Gctober and December in
1988 and 25%, 62.5% and 45.5% on August, September and October in 1950.
Heather' at campllno time effect A.flavus presence in the air, 15.8% of
-Sdnple i fine day, 3.3%-in cloudy day and 0.0% in rainy day were found the
fungus.in 1989 and 45.5%, 70.0% and G.0% in fine, cloudy and partly cloudy
day in 1990,

Maize storage places at the statlcn and farmez s wers rather hloher than in
the field as 60% and the place shelling were carried on were 27.3% in '1989.

Achievement:?O%
Problem Remalned

This is the part of the study on A.flavus 1n;=ct10v route. I is preforable
to continue some more to complete data accumulation.
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AG/X1,Monitoring Aflatoxin Occurrence in The Major Maize-?foductioﬁ*ﬁreas

Research Implementation Plan:

1. Analysis of Contamination Factors

{1) Correlation between cultural practices and atlatoxln contamlnatlon
Code No.I=1-(1)-J(1989)
Related Code No.ITI-1-{1)-A

Research Member: . :
Narongsak SENANARONG, Prasob DEB&ASLVARV Sukapouz H\\UP\P, neelahat \IL—
RATTANAKOON, Arunsri MO‘GRAI, Teruhlko NIBE, Katsusuke ARAL o

Sumnary: - N
Aflatoxin problem occurred at major maize plbﬂuCE\OP areas in Thailand was
attempted to moniter by collecting the sapple of maize. : : AR

Ear sample for aflatoxin analysis from five 'provluceb wére” Collected
through the Field crop research center and stations. ' _

Total 42 sample from Loei, Petchabun, Nakhen Ratchasima, \anhon Sahan, “Lop
Buri provinces was sent. to the stalion to proceed for aflaboxin analysis.

Aflatoxin .contamination was observed at 9.1% of sample, hovwever the level
of contamination was less than 10ppb. Sample infected by A, flavus was 42.1%
and maximum infection was 98% of plated 100 kernels. It was thought that
treatment after sampled in the respective place na} happen to be different
and the time after sampling also differed. : : '

Achievement'*

Problem Remalned B : :
e on time and with proper
treatment., It is IerdeF} to establ h the syste arry. out this sub-

i ' :

Ject., Therefore the subject was suspended in this

rf‘
=]
[~
&
¥}

— 154~



AG/XIT. Large S“ale Practlces on Concerning Harvest Methods and Aflatoxin
Occurrence in Malze :

Research Impléméntatibﬁ Plan: . L _
3, Countermeasure of Aflatoxin Prevention on Agronony
(1) Improvement of Cultural Practices
Code No,T1-3-(1)(1990-1991) _
Related'Ccde'No;II—3~(2)—A,III—1—(3)

Research Member' . '

Narongsak SF\AVAQO“G Prasob DEBYASUVA RN, Sukapong WAYUPAP, Weerawat NIL-
RATTANAKOON, “Arunsri ﬁQ\GRAI, Nitat TANGPINITRUL, Teruhiko NIBE, HKatsusuke
ARAL, Mitsuhisa HARADA!

Summary

This - study is from *hb contlrmed result of harvest me thod of "III. Effect
of leferent Harvest Method, ‘Moisture Condition and Aflatoxin Incidence in
Maize to step up for establishing the recommendcl technolo”“ fer farmers
to control aflatoxln at farm lovel '

Farms dround theéstatibn wero”hélected al three leccations and applied iwo
harvesting ‘methods; with husk and without husk, then proceeded to keep  in
the farmer’s storage for eight weéks: Yolume of s torags. in the three loca-
tions were 8.7, 4.8 and 4.5tons c¢h with husk and 8.7, 2.9 and 5.03 tons on
without husk at Farmi, Farm2 and Faral respectively. =

Obser\atlons of ‘grain m01bturL conlent ‘fungi infection, aflatoxin contami-
nation and:'alr temperature in the bulk were carried cut. And  alsc soume
consideration of socio-economical informaticn was taken into consideration.
Shelling test with husk was carried out by Post-harvest section of the
project. R ' '

Grain moisture content of with and without.husk acress three location were
almost parallel by within 2% difference. Average aflatoxin contamination at
three location during the experiment pericd were 66.5, 102.2 and 113.9ppb
on hLLh husk and 179.9, 294.2 and 273.3ppbh on wikthout husk at Farml, FarmZ
and - Farmd respectively. Ratio of decreased contamination by applgxng' with
husk practice . from Lhe average were 63.0% at Farml, 64.2% at Farm? and
56.1% at Farm3. Air temperature in the storage bulk were depend on the size
of bulk that the highest was observed as high as 30 degree C.in maximum at
Farml and the lowest was at Farm2 around 37 degree C.. Maxinum temperature
level was - observed within the First two weeks then gradually decreased.
Vistual quality of kernel was afiected by Botrvodiplodia spp. which changed
the color of kernel pericarp to blackish and endosperms to greenish. This
phenomenon  was thought that its infection had been done in the field then
favorable condition ‘such as high temperature and high humidity in the bulk
has accelerated 1t propagation. :

Achievement:70% -

Problem Remained T ‘ S

To ‘accomplish “this work for the recommended technology, the problem oc-
. curred of blackiéh kernel due to Botryodiplodia infection is to be solved
by means of avoid. éxtremely high® temperature in the storage bulk. The plan
was made for a improved storage structure to decrease -air temperature,
however it ig depend on- the fund applied to Jica for bulldlnG the improved
storage and purcha51ug 5ample maize.
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AG/XI1I1. Basic Agronomical Study for Developlng the Simulation Model of
Maize Productivity and Its Quallt o ) .

Research Implementation . Plan:

1. Analysis of Contamination Factors

{1) Correlation between cultural practices and aflatoxin contamination
Code No.I-1-{1)-J{b} : -

Research Member: -
Narongsak SENANARONG, Prasob DEBY\SL\AR\ Sukapol WAYUPAP, Weerawat NIL-
RATTANAKOGN, Teruhiko NIBE

Summary: _ o . ) :

In relaticn with the subject of "IT1. Study on.the Relation'between_Environ—
mental Condition and Aflatoxin Incideénce in Maize", precise study“for' Thai’
maize production and 1Ls gquality was required by the means of a simulation
model., This- subject is a basic 1nforna ion for the model. The  model was
modified by Mr, M. Tsuiki in 1989 from the original which was made Yor a
whole crop maize production ia Japan to grain maize production in Thailand.

Five planting times and two water conditions iu the ubove experiment and
observation ef dry mabter according to the plant growth were taken.

Dry matter accumulation by the part cf the plant douring the growih period
on each planting and leaf area index were collected in 1990 cropping year.
The summary of the study was reported by Mr. M.Tsguiki. '

In the study, a .training of measurement of photosanthe;is was carried out
by Mr.Y Saito in 1990 to proceed the data collectivm in the lurther study.

Dry matlter accumulation and leal area of maize plant at four time of plant-
ing under irrigaled and rainfed conditicns was started in 1990 in cider. to
input the data lor simulation model. Summary data was arranged for the
model.

Achievement: 60%

Problem Remained :

This subject is to be continued four to five vears until enouzh data for
the model is accumulated. The meteorological instruments were not vel
completely set up and funclioning for data collection. _ )

The request of :‘a five year technical cooperation for this subject was
prepared by Lhe Department and submltted te DTEC through official proce-
dure,
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Experiméﬁt'sﬂﬁmdry of Post-Harvest section in Maize Ouatity Research
Center Prdject DDA/JICA from 1987 to 1990

Survey on the Present Situation of Farmers’ and Hiddlemen’s Post-Harvesi
Practice Regarding Maize in Thailand (i987)

Research {mplementation Pian

1. An11v3|s of contaminating faciors

(2)Correlatzon between past harvest storing/processing and afiatoxin
contamtnatlon ,

Code No. IT-1- (?)-A

Chaivat Paosantadpinich Pimon Wuttisin,Arunsri Wongurai
Srlwai S|ngha°aJen. Makoto Xobayashi, Katsusuke Arai

Summary

The ‘main objectives of this survey are (1) to coilect about farmers and
merchahfs in in main preoduction area, (2) to identify and clarify problenms
in post-harvest practiceé and (3) to investigate factors. to reduce
aflatoxin contamlnatlon.

142 farmers.were selected intervieved bv recomendation of aﬂriculturai
eAtentson offices from four main production area, Nakhorn Sawan,
Petchaboon, Loei and ‘Nakhorn Ratchasima Province. 32 middieren were also
survgyed in the same manner. Samples from these farmers and middiemen were
analysed by the Microbe Section in vur center.

1) Surveved areas were classified into three categories, no-2nd-crop area,
2-Limes-cropping area, 2nd-crop-maizZe area.

2) 11.7% of farmers have drying floor and 16.1% of farmers dry their maize
in field. No farmer dry their dry maize in no-Znd-crop area, and more
farmers in 2nd-crop-maize area dry maize than in 2-iimes-crop area.

3) Farmers storage can be divided into five types, elevated, non-elevated
floor or grounded corn cribs and under house storage with elevated or non-
elevated flooer. And in no-2nd-crop area all farmers store maize for 51.4
days in average, and in other aera 47.2% of farmers store maize average 17
days.

1) 0nly 4.3% of farmers own their corn sheilers and most of farmers use
middienen’s sheller,

3) 45 samples from farmers and 34 samples from middlemen wvere analysed and
21 samples were contaminated by aflatoxin. Most of ihe contaminaied
samples are from Ist crop maize or lst crop maize area.

6). Crackage by corn sheller is 0.33%*0.34%.

7) One sample from four coliected in the field was already infected by A.
flavus and 423% of samples were .already infected within 10 days from
harvest.

Achievement . 90%
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Study on the Relationship between Damage on Kernel: Kernel Hdistﬂre
Content and Aflatoxin Contamination (1985-1990)

Research lmplementation Plan

1.Andlysis of contamination factars

(DCorrelation between post- harvest stonlng/pxoce33|nﬂ and aflth\ln conta
minalion

" Code No. H-1-(2)-B.

Nitat Tangpinijkul,Arunsri Wongurai, Sriwvai Singhagajen
Makoto Kobavashi, Mitsuhisa Harada, Katsusuke Arai

Summary '

This experiment was conducted to evaluate effect of damage on ke:nel or
fmpyrity to aflatoxin contamlnat|on during storaue period.

in 1989 manually shelled ear maige samp}e kere mixe with ﬂamaaed kerne]
(3%, B6%) or mixed with impuriby (ground cob 3%) and stored under humid
condition. Aflatoxin contamination vas observrd from 7th day and more in
14th day. At moisture conteni of 22%, samples were most highly.
contaminated. At 30%, Samples were aftfected by'mold severly hut seems 1o
bhe less contamlnated

In 1990, this expertnent was conducted with |anCL1ated samples again.

Achievement L B0%

Problems Remained
Effect of scratch on Scﬂd coat is not evaluated.
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Estimation on }hcrease of Damaged Kernel Ratio During Handling (1989)

Research tuplementation Plan

1. Analysis of contamination factors

(2)Correlation between posi- harvrst SiOIIﬂ“/pIOCﬁSSlng and aflatoxln
“contamination

Code No. M -1-(2)-8-¢ & I -1-(2)-C-a

Nitat Tangpihijkul, Sriwai Singhagajen, Makoto Kobayashi

SUmmary :

To investigate effect of pre-siorage qual:ty of ear maize on af]atawfn,
prevention, we- prepwred three’ qualitv levels of ear maize, not selected,
setlected by farmers and hy researchers. Samples were kept in gunnv sacks
and stored for.seven days under ambient conditions. . o :
Hoteuer, selected ear malze showed higher affectlon rate’ bv A, *Iavus In
non-selection waize, 4.2 % “of edr maize were affected by A, flavus and
55.9°% of them had. small damage on seed coat, while in farmers’ selection;
35.4% and 87.4%; in researchers’ selection) 45.1% and 38.9%, respectively.
According to the observation. aflavus lnfected even from sma!l SLIﬁtChEs
on seed coat B .

Achievement L 80%

_Problems Renmained : -

Effect of rejecting unfaverable ear for storage to controle aflatoxin,
which is the original purpose of this experimeni, has nei yei been
evaluated. '
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‘Allowable Duration for Delay of Drying in the Post-Harvest . (1989-)

Research implementation Plan

1.Analysis of contaminatino factors

(?)Corleidtlon between posti-harvest stor{ng/proLeSSIng anﬁ afiatoxln
contamlnatlon . .
Code Mo, T -1-(2)-C-¢

Pimol wuttigin, Arunsri qugurai,-Sriuai Singhagajen
Makolo Kobayashi. Mitsuhisa Harada, Katsusuke Arai

Suminary : ;

To know the aliowable delay of drs:nv concerning afiatcxtn Lontamlnatlon,
freshly harvested ear maize ¥as sto:ed pIeVIOUSI\ and dlled h[th forced
ambient air, e

In 1989 different molsture contents of ear malze samplea here stored foa_
0, 1, 2, 3, 5,.and 7 ddys in a f!at ‘bed’ ﬂiVEI and dried. Dtv:n“ rate was
rqther high, because of the air flow rate and dry -season. Aflatoxin was
detected at high mozstuxe mazze hdt non of them. exceeded safetv 11m1t of
10 ppb. .
in 1990 sumples at three molsture Eevels (Zlm, ZSN and 30%) wereﬁstored';n_
gunny sacks.to get similar condition with corn cribs. Delaved durations
are 0, 1, 3, 6, 9 and 14 days.

Achievement : 80%

Problem Kemained
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Stangardization of ‘the Standard Oven Method (1988-1890)

Research tmplementation Plan

2.improvement of test technics

(2> improvement-of siuplified moisture meter
Code No: H-2-(2)

Pimol Wutiisin, Srivai Singhagajen :
Nobuyoshi [shitani, Hakoto Kobavashi, Mitsuhisa Harada

Summary :
This: experiment was conducted to standardize oven method in this project.
bn 1988 and in 1989, we compared various method of moisture determination.
Among ‘several standard methods, we selected USDA method (158, 103°C,
?Zhis) for reference. And oven methods, with 52 or 155, vhole kernel or
ground, pre -dried or not, at dtfferent'temperature'and drving time wWere
tested. 5g-130°C-dhr-whole kernel method haS selected amnong them and
calibrated by USDA method.
In 1930, we tesied effeci of’ drying time (4 10 6. hours), temperang (0 to 2
days) and absolute humidity (US 0.0080 kgrwater/kgrair, Thai 0.0192).
Standard ervor by calibration is aboui 0.4% and is still too large for
standard method, but enough for simplified method. Drying time had no
effect On.decreasing.error. Abgolute humidity had a sml! effect and
- negligeble .at ‘this accuracy. Bul samples stored after preparation
(tempering) -showed smaller deviation. '

Achievement : 70%
Problem Remained

Deviation of calibrated moisture content from measured value is still
higher than expecied.
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Calibration Test.of Established Hoisture Meter (1983-1850)

Research Implementation Plan

2.improvement of test technics

(2) tmprovement of simplified meisture meter.
Code No. M -2-(2)

Pimol Wattisin, Srlwal Singhagaljen :
Nobuvoshi I[shitani, Makoto ioba\dbhl, M|tsuh|sa Harada

Summax» : .

This experiment was conducted to callhrate motsture meter in praciica! use
in Thailand.

Three meters, resistance meter CTR 800, capaC|tance meter Boie 400 and
Grainer, were tested in 1988 and G:atner has regected for lack of ;
linearity. oo

In 1989 two capaC|tance neters, KU meter and Hult: Garaln, vere: neulv .
applied for calibration test and CLR-800 was substatuted by CTR-160.7 But
they showed rather Fow coeffIC|ency with determlned values by oven.method.
in 1990, to deletle effects of measuring conditions, we- again calibrated
the same four meters. 12 lots of ear maize in four varieties were shelled
and prepared..into seven to nine moisture contents ~Sampies-are mesu1ed the
next day and following two days (ltempering).. They showed betier relations
hetween determined values by oven and moisture meters. than previous year.
Resistance type meter shoved Jinearity. But other thrée capacitance meters
shoved similar curves. Tempering resulted in larger deviations. All meters
siroved farger error at high moisture conient. SR

“Achievement @ 90¥%

Problems Remained
By this data, moisture meters could be calibrated by thier producers



1mthVément and Deve!ﬁbhén{'of moisture meter (1989-)

Research tmplementation Plan -
~ 2. 1mprovement of test technics
(2) laprovement of simplified moisture meter
Code No. TE-2-(2)

leoi wuttlstn, erwal S|ngha°aJen
hobuyoshi ishatani, Makoto hoha\ashl, Mitsuhisa Harada

Summarv’*; - :

ThiS experlment kas conducted 10 deveiop a mOISture meter for ear maize in
Thailand. : '
In 1989, two: types of elecirode: sknife blade and plier type, were lested
to apply- to ‘fesistant t\pe m0|sture meter “CD-2L”, and plier type of
eglectrodes were: selecied This year, measured values by ear maize meter
was calibrated by CTR-800. Correlations of theae »a!ues are rather low
vith coeffccuent {r-square) 0.53. '

In 1990, to. raise correfation befween measured value and dnte[maned value
by oven, we tried another size of electrode togeiher and calibrated the
meter by portions of ear maize. 12 lots of ear maize sample in four
varieties were stored in ambieni conditions'and measured by these meters
and calibrated by oven method.

Correlation coefficient {r-square) raised up to 0 8 “and error of
estimated vilue®of ear maize meter flom oven determination reduced to 1.6%
by quadratlc regresston

'Achsevement .60“
Prohlems Remazned
To make handy meter, ‘small and fight eiecirode should be developed.

Tested sampies were slored for sowe period before experimeni. Freshly
harvested ear maize has not yel been calibrated.
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Study on the Corn Sheller Improvement for High Meisture Maize

Research laplimentation Plan
3.Countermeasure of aflatoxin prevention
(D lmprovemrnt of post-harvest praciice
Code No. T -3-(2)-A (1988-)

Nitat Tangpinijkul, Sriwai Singhagajen
Yukio Azuma, Makoto Kobayashi, Miisuhisa Harada, Teruh|ko Nibe

I Performance Test of Established Corn Sheller for High Moisture Naize_

Summary (1980)

This experiment was conducted to evatluate corn shellers in curreni use for
basic data of improving shellers.

four iwvpes of esiablished corn shel\ers (one spring sheller, Chikuma, and
three axial Tlow shellers. Letus T7; plate tooth, Alvan Branch; rasp-bar
tooht and NCR-1200; spike tooth) were tested in the applied speed range,
using maize at various moisture content ranging from 16 to 305, to find
out a cylinder type with low broken kernel ratio.

Per;phetal speed gave no effect on hreakage under desxvned range

Among the feur, the spring shelter showed higher ratio of unshelled kernel
than other axial flow cylinder shellers.

Among axis! flow cyvlinders, difference of ‘breakage was. rather small at low-
moisture content. But at high woisture content of 30 ¥, spike ifvoth
cylinder , rasp-bar cylinder and plate tooth cylinder showed breakage of
8%, 6.5% and 9% respectively.

1 Analysis of the Relation between Mechanical Damage 1o Kernel, Machinery
Design, Operational Condition and Moisture Content of Haize (1989)

Summary

Five types of cxilnder tooth (plate tooth, alternatlve dtrectlon plate
tooth, spike tooth, tvectangular spike tooth apnd rasp-bar tooth, seven
types including concave clearance) vere tested 1o anaiyze relation between
damage of Kkernels and types of cvlinder drums, with five different
peripheral speed and four different moisture content of maize.

Peripheral speed, kernel moisture content and type of cxl|nder have effecl
on rate of brekage in order of degree.

Tested cylinders showed tower rate of breakage than previous vear's
models, and two types of cylinders {rectangular spike tooth cylinder and
spike tooth cylinder) were selected for the prototypes of improved corn
sheller.

M Corn Sheller lmprovement {1990-)

Summary

Three types of proto-iype cylinders (rectangular spike tooth with drum,
spike tooth with drum and spike tooth with cage cylinder) were tested with
ear maize at 18, 22, 28 and 39% moisture content, at four different
peripheral speed of 5 to I12.5 m/s.

Ratio of breakage was fower than former year at 18, 22 and 263 monsture
content, Ratio of breakage incresed rapidly at moisture content of 30%.
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gut peripheral speed has no effect on breakage within examined range.
smong thewm, there is no significant difference aboul ithe rate of breakage.
For unshelled, speed is most effeciive. But al speed of 10 to 12.5 /s,
there is little difference among the four. Aboui pover cousumption,
reference model of plate toolh cylinder shoved significantly high value.
For the proto-type of improved sheller, no model among the ithree seems to
be more adequate than others. This suggests that these three itested models
are equivalent in performance. And from the tendency of these three years’
resutl, it also couid be suggested that precision of fabrication has a big
effect on performance of the corn sheller. Concerning fabrication and
maintenance of sheiler, we selected spike tocth cage type cylinder for
improved c¢orn sheller. - ' '

sgromony section suzgesied that harvesting and storing with husk resulted
in low contamination level of aflatoxin. To shell ear maize harvested and
stored with husk, trial sheller with rasp bar cylinder shoved good
performance. Ratio of breakage was below 4% at peripheral speed of 10 or
12.5¢, and it might be lower than last years’ shelling without husk. The
ratio of brekage was a little jower for maize stored 30 days than 80 days.

ichievement © I -80%
o 80%
m  70%

Probiems Remained :
Rapid increase of breakage ratio at 305 of moisture content is not

explained.
Operational condition of cleaning part should be ad justed for improved

corn sheller.
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Development of Simple Drying Method (1989-)

Research lmplementation Plan

3.Countertnieasure of aflatoxin prevention
(2)tmprovement of post-harvest practice

Code No. T -3-(2)-B-h Related to M-1-(2)-C-c

I Simple dr\ing method -1 :
The solar energy and engine exhausi heat- supp!emented amb!ent ai P drying

method (1989)
Pimo! Wuttisin, Keiichi Inoue, Sriwai Singhagajen, Hﬁkoto'Kbbayashi

Summary : : o
To develop a cheap and less energy intensive method to dry maize, two

solar and forced air drying unit (closed circulation type - No. 1, open
circulation type with dehumidifier - No.2) were fabricated. _

No.l showed higher temperature and humidity. No.l showed more rapid drying
rate than No.2, and this was explained by lower equilibrium moisture
content by higher temperature. In this experiment, ear maize kept on
drying until! 60 hours from start, and later it ahsorhed moisture in the
air at night time.

I Simple drying method -2 _
Research on drying ear maize with vinyl plastic house (solar heat drying)
(1990)

Pimol ¥uttisin, €Chaivatl Paoéantadpanidh, Arunsri Wongurai _
Sriwai Singhagajen, Akira Matsuzaki, Mitsuhisa Harada, Kaisusuke Arai

Summary : :

To dry more maize with solar heat, three layered plastiic house with closed
system were fabricated and compared with one fayer open type. '

ft took two weeks to dry maize from 28% to 14% by the modified solar
house, and it also showed the similar transition of moisture content by
one layered solar house.

Achievement © 1 T0%
o 70%

Problems Remained

For extension, construction and maintenance .cost of the facility must be
reduced.
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Table | Sun Dry of Maize in Laboritory Scale

gamp- [Expt, Weather -Moist, Thick- Required Reguircd Kernel Concret RI

be Date : % ness time days fime femp, femp, X min
Ne. ' start en o 18 % to 14% Surf, Bott, v '
Sep, 90 o hrs hrs C Maz,
1 18~19 Fair a1 R 2 12 46 45 b8 81 44
-1 8~30 y 27 3 ¥ 3 1949 15 56 81 44
-3 1820 T 1 i 15 3 17 45 10 56 81 44
-4 19 Fair 24 1 2 1 FEEETHT 13 4 50
15 19~20 . 24 3 1 3 10 48 £l 13 84 50
L6 1820 " 24 4 5 2 17 44 40 i1 34 50
-1 25~33  Rain 2 24 1 g s 26 40 40 46 T
-8 a5~20 "1 14 3 12 5 500 45 146 81 61
-3 25~30 Y 4 15 5 15 4 29 1% 92 6}
-10  26~21 Rain' 1l 28 1 13 2 I3 48 14 1% 92 63
10 26~28 1 28 3 25 4 s 48 39 16 32 61
12 26~29 1 18 4 23 4 23 A6 40 i 91 61
Table 2

Changes of A flzvus lnfection and Aflatexin Content in Maize During Snnhﬁry

(Laboratory-Scatﬂ

Samp- Bxpt, - —A.iiavus Aiiatoxin B,
le Dite Start Finisk Start Finish
o, Sep. 80 o ppb
-l 1§18 Y 15 16 T
e 18~20 ’ 15 ’ 41
L3 13~20 _ ' 25 S 13
-4 18 B 3l 115 92
[ [ 9~20 ’ 10 : 59
-6 18~20 ) ¥ ’ 13
L7 25~28 ' j ! 15 10
Leg 15~2% ' 4 ) 60
L-9 25~30 ' s ' 104
-1¢ 26~21 14 34 763 1012
A VR YT ' 3 . 851

L-12  26~28 B T 57 y 1263
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Table 3 Sun DPry of Maize in Middleman Scale

amp—~ [Lxpt. Weather Moist, Thick- Reguiyed  Required Kernel Concrelt

le Date % ness time days . time temp, temp, Maz.- Min,
No. start to 18%°  to 43 Surl, Bolt, T

- Sepl, 00 B hrs his T Maxz,
b-1 18~18  Fair 16 1~4 3 3 ] ih 45 51 71 39
-2 19 : 26 I~4 3 B 9 50 - 48 43 12 55
-3 18 Fair 24 4 Lyl 1 50 - 48 50 63 1%
D-4 09 * 24 14 1.5 1 § 44 42 48 65 48
D-5 25~2%  Rain 2 23 1~4 19 3 21 31 12 40 15 §9
D-¢ 16~30 213 14 15 E 23 4240 45 84 68
D-1 29~30  Rain 2 21 1~} 5 4 11 38 15 40 96 44
D8 23~29 VY {~4 g ] i3 16 40 4% 85 44
Table 4

Changes of A,f!avus Infection and Aflatoxin Conleni in Majize During Sun Dry
Middleman Scale)

Aflatoxia

3 moenths

Samp- Expt. A flavus
le Date Start Finish  Start Finish “stored
No. Sep. 80 % T VR IY
% ppb
e,
D-1 18~18 6 11 1 ND 17 15
B2 19 3B 4 ¥ ND w1
D-3 13 13 1] 193 108 26 131
P-4 s 3 4% 193 190 i4 135
D-§ 15~19 0 g 37 11 13 68
D-§ 26~30 5 18 31 108 1 133
D-1  47~30 12 14 Hoe $45 35 314
D-8 28~29 3 il 1o 703 56

YK
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Stady ott the Chemical Centrol of lspersilius Spp. in maize (1988-)

Research Implementation Plan

3.Countermeasure of aflatoxin prevention during post-harvest process
(2)Yimprovement of post-harvest practices

Code Ho. H-3-(2)-C-(a)

Chaiwat'Paosantadpanich, Srichai . Arunsri WYongurai, Sriwai Singhagajen
Mikio Ramo, Makotlo Kobavashi, Mitsuhisa Harada, Katsusuke Arai

1 Ammohia treatment of maize to control Asgetgllius sph. and so prevent
aflatoxin contamination. (1988

Summqrv=

This experiment was: conducted to estimate the effect of ammonia ireaiment
for prevention of aflatoxin contamination and to deveiap a practical
sethod of ammonia treatment for maize.

Amsonia solution, anhydrous liquid ammonia and urea with sovbean extract
were tested as ammonia sources. 80 kg of shelled maize and 60 kg of ear
maize at 208, 25% and 30 % of moisture content was itreated with 0.5% of
ammonia hy sample weighl for tvo weeks, and vere siored in storaze for one
month. All treatment could inhibit A.flavus milliplication. Bui their
effect varies according to the ammonia source, and all samples vere
infected by A. flavug after one month storage. At every itreatment,
discoloration and fermenied smel! were observed, which were noi accepled
by middlemen.

II Urea trealment of Maize to conirol Aspergillus sbg. and so prevent
aflatexin contaminaiion. (1989)

Summary

This experimeni was conducted te develop safe and inexpensive ammonia
treatment reducing discoloration.

Natural evaporation method and soaking meihod were tested for urea
treatment. '

fn natural evapordtson treatment, each 280 kg of ear maize was plied on
ammonia evaporating container and covéred with plasiic films for ail lwo
weeks or only night and rainy days. samples gain moisfure and got
discolored in covered treatment and ammonia was not absorbed equally in
epen lreatment. _

in soaking method, samples were dipped into urea sotution and soybean
emulsion and stored in open or closed corn.cribs for six weeks. After
treatment, fungus and yeast were observed after ireatmeni and more during
storage period. Discoloration was also observed in hoth ireatment. This
method has prohlems that it raise moisture content and that it induce
fermentation.

.M Ammonia and sulfur dioxide supplemented ambient air drying of high
moisture maize in Thailand. (1988)

Summary '
Trickle ammonia process (TAP) and trickle sulfur dioxide process (TSDP)
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were tested their potential in Thaitand and to develop an inslore-drying
method with less discoloration.

It both TAP and TSDP we applied 0.5% sample heruht of chemical and air
flow rate of Im®/min+ton. for TAP anhydrous ammonia was’ applied:.at
~flowing rate of 15i/min. at one or three injection. And.for TSP we hUrned
suifur cake and flow sulfur dioxide through inlet of air.

TAP could prohibit wold growth but induced discoloration. TSDP did nct
cause discoloration, but moid was observed after two or three days from

treatiment,
I¥ Sulfur dioxide supplemented storage of high moisture maize. (1989-1990)

Summary

To evaluate suifur ntoxtde fumigation, we burned sulfur cake and stored
ear maize fTor sixy weeks. o I
In 1989, Concentration of sulfur dioxede was 0. 05& by weight. There: vas no
problem for the distribution of sul fur dloxlde gas, but after storage, ear
maize were infected by A. flavus. S e

In 1990, ve fabricated a.small burner and each 650kg of ear maize was
treated in a small crib. 0.5% treatment and intermitient treatment of
0.56%, 0.25% and 0.125% at three days intervals were evaluated. No sulfur
residual was detecied from 0.25% and 0.125% treatment. Also aflatoxin was
not detected during intermittent treaiment. ;

[ 80%
I 86%
i 3ci
T 80%

Achievement

Problems Remained

In farmers storage, safe and simple burner for sulfur cake is necessary.
Sulfur dioxide should be applied until maize would be d:led to safty moist
ure content.
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Study-on the lmprevement of Sloraze Facilities for Farmers (1989-)

Research laplementation Plan
3.Counterneasure of aflatoxin prevention
(D 1mprovement of post-harvest practice
Code Ko. TW-3-(2)-C-¢ '

Chaiwa{'Paosantadpahich,'ArunSri Yongurai, Srivai Singhagajen
Hakoto Kohayashi, Mitsuhisa Hatrada, Katsusuke Arai

Summarv-

This experiment was: conducted to clarify the changes of conditions in
farmers® storage and to improve farmers' storage facilities.

In 1989 éxperimental models of the elevated and g.ound'ficor corn cribs
(2.6m % 2.6m % 1.8m) were constiucted and each 5.1 tons of ear maize was
stored to compare inher conditions.

In both crib, heat spot 6°C hl‘her than ambient tewpelatﬂte wsa ehserved
al a distance west side and upper from center of the crib. These tvo corn
cribs are not different so much,

In 1990, two corn cribs with ﬂlevated foo. were constructed and three air
duct, one at bottom and two in upper m:ddle.part) were installed in one
crib. Each approx. 5 tons of ear maize were stored for €3 days and
temperature transition were cheched ai five lavers. _

- This year, temperature raise is not so large as previous. year. But heated
area was also observed in its cenler. Temperature raise seemed to he
controled in modified crib specially by the duct at its betiom. Aflatoxin
contamination staried one weel from storage. and there is no significant
difference of contamination in both cribs.

Achievement TO%

Problems  Remained

Some part of temperature raise was controled by air duct. Bul still we.
could get no progress on aflatoxin contamination. We should research about
the possibitity to apply forced air or heated air to corn crib.
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Research Plan of Post-Havest Section in 1991 Crop Season

1) Corn sheller improvement
Code No. T -3-(2)-A (19%0-1921)

2) Stud\ on the practical opﬂrﬂtron of - |n thIed d:\|ng
2-1. Study on the |rpso»ewent of storaue faﬂllztles for farmers
Code No. 3-(2)-C-(a) (1983-1991)
2-2. Simple dr\lng method 3 _
Study on the amblent and heated air drying in farmers’ storage
Code No. 3-¢(2)-B and T -3-(2)-C-(c) (1891

3) Evaluation of ambient air and heated air'drying_
Code No. I-3-(2)-8B-(b) (1981 :

4) Study on weoisture determination of maize ' '
4-1. Performance tesi of newly developed moisture meter for ear maize
Code No. T -2-(2) (1988-1991) -
4-2, Moisture determination by oven methods
Code ¥o. I1-2-(2) (1981) |

5) Study on the sulfur dibxide Lreatment ihﬁfarmer’ stordgé__
Code No. 0-3-{2)-C-(a) and T -3-(2)-C-{c) (1991).
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