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MINUTES OF DISCUSSIONS

THE MAIZE QUALITY IMPROYEMENT RESEARCH CENTRE PROJECT

The Japanese Technical Guidance Team, organized by
Japan International Cooperation Agency, headed by Dr.
Ryosaku Ishida, Director of Ecology Department, National
crassland Research lInstitute, The Ministry of Agriculture,

Forestry and Fisheries of the Government of Japan visited the
Kingdom of Thailand from January 14 to 26, 1991, The main
purpose o0f the lteam was to discuss and review the present
status of the actual implementation, based on the Tentative
Iimplementation Programme (TIP), of the research activities
for the Maize Quality Improvement Research Center Project.

During stay in Thailand, the leam exchanged views and
had discussions with the authorities concerned referring to
the project activities, to be carried out in accordance with
the Tentative Implementation Programme. As a result of the
discussions, The Thai Department of Agriculture and the Japanese

Technical Guidance Team came to a good understanding of the
matters attached hereto.

Bangkok, January 24, 1991

§>\“J ~ N
N R4 |

f/ oS 7 Z{ v
Dr. Ryosaku lIshida Dr. Tanongchit JQZ:siri
. Leader Director-General
The Japanese Technical Guidance pepartmenl of Agriculture,
Team, Japan International Ministry of Agricutture
Cooperation Agency "and Cooperatives

Witnessed by

Mr. Seiichi Ueda
Team Leader
Maize Quality Improvement
Research Centre Project (JICA)



AGENDA
FOR

THE FOURTH MEETING OF THE JOINT COMMITTEE

ON THE MAIZE QUALITY IMPROVEMENT RESEARCH CENTRE PROJECT

(at 5th Floor, Room Ne. 501, Department of Agriculture}:

Thursday

10:00~10:

10:

10:
10
10:

10:

11:
11:

11:

05~10:

24th January, 1991

05

10

100

Opening'Address'by the Director~Genefal ‘of DOA
Address by the Team Leader, Technical Guidance
Téam |

Adoption of the proposed agenda

Progress reoort by Thai éide

Progress rebort by Jaﬁanéée-side

Summary report by Japéﬁese Technical “Guidance
Team

Gengral Discussions

Summarizatien and Adoﬁtion

Closing Address by the Directioﬁ-Genera] of DOA
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Il.

ITI.

1v.

Progress Report (Thai Side: Project Director) -—--
13 Administration {(Annex 1) -

Progress Report (Japanese S;de Team Leader)' -——
1)- Expert {Annex 1) _ ————

2) Training in Japan (Annex II) -
-3) EQUIPNEHt {(Annex II1I) ———

Summary Report ,
A. Research’ Act1v1t1es ' —————
- Agronomy, Post-Harvest and Microbe Section
B. Tentative Plan for the Proiect Activities in ----
- the 1991 Japanese ‘Fiscal Year
1) Assignment of Japanese Experts -
a)- Long Term Experts:
b) Shorti Term Experts
2) Training of Thai Counterparts in Japan -——-
3) Provision of Equipment -———
4) Research Plan . ————
~ Agronomy, Post-Harvest and Mlcrobe Section
€. Others = ... : e

Abstract: of tne Exper1ment Results

(1) Agronomy Section : ——
- (2) Post-Harvest Section : —————

(3) Microbe Section _ ———

_ Attached DoCuments

(1) Minutes of the 3/1990 Joint Commitiee Meetling
(2) List of Egquipments
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IT-1

I1-6
11

I11-1

I11-10
IT1-11
I1T-11

I1I-11
I11-11



MEMBERS OF JAPANESE TECHNICAL GUIDANCE TEAM, JICA

Leader;

Agronomy;

Microbe;

Post-Harvent;

Coordinater:

Dr. Ryosaku Ishida

Director, Lcelogy Department

Nationa} Grassland Research Inst;tute, HAFF~

Mr. Michihiko Saito

Chlef, Stored= pxoduct M;croblology Lab.,

Food Protection and Preservatlon Department'

National Food Eeserch'tnst;tute; MAFF

Mr. Tsuiomu Kanava
Chief, Seed and Seedling Division,
Nagano Station of MNational Livestock

Center, MAFF
Mr. Katsué Shoji -

Staff, Technical Cooperation Division,

Agricultural Cooperation Department, JICA
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- I. PROGRESS REPORT

~ THAI SIDE

~ (PROJECT DIRECTOR)



PROGRESS REPORT ON THAI SIDE
I. DURATION OF PROJECT

The Department of Agriculture was'supported by
Technical assiétance of Japanese'Governméht, thrOUgh JICA, to
carry out researches in order to control Afiatoxin in Maize.
The Record of Discussion was executed between the Japanese
Implementation Sufvey'Team and the'aufhorities concerned of
the Government of the Kingdém of Thailand on the Japanese
Technical Cooperation for the Maize Quality Improvemént
Research Center ?roject since December 15, 1986, The duration
of the project was 5 years (December 15, 1986 through
December 14, 1991). Now, the project has been implemented for
4 years and 1 month and would last another 11 months before

its termination.

Four working groups of the Project work closely with
Japanese Experts. And now some research works had been
finished but some of them need to be continued to.obtain the
reliable results. All the research works have to be completed

before project terminates,

11. WORKING GROUP OF THE PROJECT

The Department of Agriculture issued many orders for
appointment of Committee, Working Group and others since the
beginning of the Prbject until last year éé $hownain this
report on page I-12 to I-27. Later on DOA issued one.
additional Order, that is.DOA.No. 221171990, appointmént of

working group of the Coordinating Committee for the Maize



Quality Improvement Research Center Project (Third addition),
dated July 9, 1980, appointed twomembers for Microbe Group
whiéh are Mrs. Warunee Premanoch and Mrs. Surang Suthirawut as

shown on page 1-28.
I11. PROJECT STAFF

The present staff are the followings :-

i. Pormanent Officers 32 persons
1.1 Administfétion Group 8 persons
1.2 Post Harvest Group 6 pérsons
1.3 Agronomy.GrOUp 10 persons
1.4 WMicrobe Group 8 persons

2. Temporary Employees.

The number of temporary'employees was reduced
from 39 positions last.year into 36 positions because of the
cancellation of 3 positions of security guard under adminis-

trative group.

2.1 Administration Gfoup 8 persons
2.2 Post Harvest Group 9 persons
2.3 Agronomy Group _ 10 persons
2.4 Microbe Group 9 persons

IV. TRAINING OF THAI COUNTERPART

The'Depa?tment of Agriculture was pfovided by JICA
with.scholarships for Thai counterpart in.training and study
.tour in.Japan in ménf fields c&ncerning researches of the
Prpjétt..'Sinée tﬁe.beginnihg of thé_project.in'1987 until

January 1991, 12 of Thai counterparts had returned to Thailand
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to work in the following fields

- Administration 2 persdns_
- Post Herﬁest 3 persdﬁel
- Agronomy : 3 perSonS
- Miérabe _ 4 persons

In 1990 Japanese Fiscal Year, two,of Thai counterpart
from Administrative and Post Harvest Groups are expected to
leave for Japan as indicated in Progress Report of Japanese

Side, page 1I-6.

yv. BUDGET

1. Royal Thai Government Budget.

The Royal Thai Goverhment (RTG).has provided
the budget for project annually totalling 17, 891,300 bahts
since the projeet began its implementation in' 1987 Fiscal
Year until the preeent 1991 Fiscal Year as-shown in Table 1
and 2. For the 1992 Fiscal Year, the budget is how'under
considefation of Office of Budget Bureau. The Budget aﬁoﬁnt

depends on extension period of the Project.

2, JICA Budget.

JICA provided the project budget for technical
equipment, construction and others annuelly totelling

186,815,000 Yen (Started 1987 to 1990 Japanese Fiscal Year).
VI. THE PROJECT COMMITTEE MEETING

Since 1988 the project committee Meeting wer_heid )

as follows



1 ‘The Joint Committee Meeting were held on dates

hereafter

1,1 April Sth, 1988.
1.2 March 16th, 1989,
1.3 April 19th, 1990.

| 2. The Coordinating Committee Meeting were held on
dates.hereafter-: |
. 2.1  March 14th, 1988.
2.2 August 2nd, 1988.
2.3 December 22nd, 1988.
2.4 December 15th, 1989. .
2.5 February 13th, 1990.
2.6 November 30th, 1990.

2.7 January 3rd, 1991.

3. The Coordinating Sub—Cdmmitfée Meefing.were held
on the déteé héreaftér : |
| 3.1 Janﬁary 15th, 1988.

3.2 February 25th, 1988,
3.3 June 29th, 1988.

3.4 October 17th, 1988.
3.5 December 8th, 1988.
3.6 February 17th, 1989.

. 3.7 December 4th, 1989.
3.8 Pebruary 2and, 1990.
3.9- April Sth, 1990,
3;10_Ju1y 6th, 1990.

3.11 December 28th, 1990.
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4, The Working'Group Meeting were held by'the

respective group mémbers,_when necessary.
VII. RESEARCH ACTIVITIES

Research activities were carried out mutually
between Thai researchers and Japanese Experts both long-term
and short-term which will be reported by Japanese Team Leader

and the results appeared in page IV-A-1 to IV-M-19.

VITI. THE SURVEY OF MAIZE PRODUCTION
AND MARKETING IN THAILAND

Some discussion on research work aof the Maize Quality
Improvement Research Centre-Project, one more activity should
be added to achieve project objective.. This'proposed acﬁivity
is the Survey of Mai:ze Prodﬁction'and Marketing in Thailand
and obje;tives df'this studf is to analyze the maize commodity
systém in Thailand in brdér to prbvi&e somé_guidelines for the
planning of future Thai maize policy. AndijuStify the prbject
activities to the present and.future situation. The specific

of the study are as follows

a} To deseribe current maize production system in

Thailand.

b} To investigate, in detail, the cultivation and
postharvest handling of maize both at farm and

market levels.

¢} To estimate cost of maize production at regional

level in different growing reasons.



d) - To-describe market Structure of Thai maize

and to forecast future demand for maize.

Subsequent to Coordlnatlng and Sub- Coordlnatlng
Commlttee concernlng the Survey of Malze PTOdULthH and
Marketlng in Thalland The progect has requested for flnanc1a1
support from JICA Tokyo based on the proposal submltted by
Dr. Saran Professor of Kasetsart Unlver51ty Sub-Coordinating
Commlttee has dlscussed and proposed draft of the survey items.
For questlonalre,_Dr. Saran,_ls now preparlng ‘When the Final
prOpoéol isisobmittéd, it.will be passed to Committee to'
scrotinize oncé'again, _It;is'hoped that agreement will be

signed around January 28th, 1991.
IV, IMFORMATION CENTRE

Sobsoquent to JICA proV151on of 3 units of compute1
to keep 311 pro;ect 1nformaton DOA 3551gned thls task to the
Document and Research Reglstratlon Sub Division, Plannlnc and
Techn1ca1 D1v131on Now, the computer machines had been
1nstalled and the software to be used w111 be CDS ISIS by

UNESCO The Database svstem is now ready’ for use.
X LATEST'STATUS OF THE PROJECT

The five¥yoar project, beginning December 15, 1986
towafds Detéﬁbor 14, '1991 has been implemented for 4 years
_and 1 month and it would take another 11 months before its
termlnatatlon The Coordlnatlno Committee and the Coordinating

Sub Commlttee had dlscussed about extension of the project
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and agreed to propose for extension to-tﬁe 3rd Joint
Committee Meeting (April 19, 1990) .- The resolution-of the
meeting requlred an exten51on for another 6 months from
December 15, 1991 until June 14, 1992 for data analys;s and”
final report preparation. _Later on the worklng_grqups
considered that research and”adﬁinistrative wbrks COﬁld not |
be completed within le -month extension perlod 'so 1t needs

to be longer in omder to complete the planned works such as
research work, sample ana1y51s, data analysls, annual report

and preparation of final report.
XI. TECHNICAL WORKSHOP

The discussion of Coordinatiﬁg Céﬁmittee on
January 3, 1991 resulted in sug estlon that the’ pro;ect was
operated for long time and will be telmlnated in the near -
future. It was agrged that there should be one Leuhnlcal
workshop before the project.terminate,. Ail.concérne&.
agencies, both private and g0verﬁment, would be.invite&}
The Technical workshop 1s aiméd to.present research results
and exchange knowledges and experiences ambng participantﬁ.
The Depsctment of Agriculture will cooperate with JICA to

hold this technical workshop.
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DOA ORDER
and

ADMINISTRATION SYSTEM
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DOA ORDER
No. 341/1988

sppointment of Director for ‘the Maize Quality Improvement
Rt o Research Centre Project

According  to the Record of Discu sSion'between the Government of
Japan and ~ the Government of the Kingdom of Thailand  on
cooperation fOf the MaxzegQualliy Improvement Research Centre
Project dated December 15, 1986, the Government of Japan
extended: “its- contribution to the Kxngdom of Thailand for the
mentaoned PFOJeCt begznning December ‘15, 1986- through  Decembér
14, 1991 (5 years) and Department of’ Agr:culture {DOAY appeinted
DOA deputy d:rect01~gene1al for technical service as the . project
director.” -~ To ‘achieve the expecled goals, the Director would
assume. 1epons1ble for all related matters of admxn;s»:at10n. and
Dr...Tanongchit" Wong51r1, Deputy Director-General for technical
service was appeinied the Project Director.

Effective order by February 2, 1988

(Mr. Riksh -Syamananda)
Director-General of DOA



ADMINISTRATION SYSTEM
| - NOTE

DOA The Planning & Technical Division;

The Foreign Projects Sub-division _
Title on the aAppointment of The Commi ttees of The Maize Quality

jmprovement Research Centre Project

To Japanese Experts

With this note, The DOA ORDERS dated on February 22, 1988

are attached hereto: _ . :
1. DOA ORDER No. 589/1988. Title on The Appointment for

The Joint Committee of The Maize Quality Improvement BResearch
Centire Project. o

5 Do ORDER No. 590/1988. Title on The Appointment for
The Coordinating Committee of The Maize Quality Improvement
Recearch Centre Project. ' : -

5. DOA ORDER No. 581/1988. Tiile on the Appeiniment for
The Coordinating Sub-Committee of The Maize @uality Improvement

Research Centre Prolect.

Mr. Yvijai Nopamornbodi
Agricultural Scientist Level 7
Represented The Director of The Planning & Technical Pivision

JOINT COMMITTEE

DCA ORDER

No.583/1988

Title on The Appointment of Th
of The Maize Quality [mprovemen

e Joinl Committee
t Research Centre Project

Due *to the TRecord of Discussion on the 15th of
December,1986. The Government aof Japan has agreed to give
assistance 1o The Government of Thajland in the project on
Maize Quality Improvement from December 15, 1986 to December

14. 1981. The Department of Agriculture (DOA) is responsible

for this project combining with other government agencies.
activities

Thus, In order to carry out the project
effectively to achieve the expetted objectives and the goal,

The Joint Committee is appointed 2s listed:

Chairman

The Director-General
member

The Deputy Direcilor-General
Research Institute
(Mr. Ampol Senanarong)
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3. The Deputy Director-General member
Technical Seérvice
{The Director of The Maize Quality
- Improvement Research Centre Project)

4. The Director of The Planning and Technical member

Division

5. The Director of The Agrxcu]tural rember
‘Engineering Division _ .

6. The Director of The Plant Pathology and member
Microbiology Division

7. The Director of The Field Crops Research -member
Institute

8. The Representatlve from Depariment of The member
Technical ahd Economics Cooperation

9. The répresentative from The Bureau of The member

- Budget

10. The representative from The Ofllce of The member
Civil Service Commission

11. Project.leader Japanese Side member

12. Project Coordinator Japanese Side member

13. JICA experts ' : : member

14. JICA Representative in Thailand member

15. Personnel dispatched by JICA, 1{ necessary member

16. Mr. Vijai Nopamornbodi- A member & Secretary

Agricultural Scientist Level 7
‘Planning and Technical Division
17. Mrs. Saranya Busparoek member & Assist. Secretary
Agricul tural Scientist Level &
Planning and Technical Division
- 18. Mrs. Siriporn Sindhusake member & Assist. Secretary

Agricultural Scientist Level 6
Planning & Technical Division

The Committee will meet at least once a year and
when necessity arises, and duties are:

1> To formulate the Annual Work Plan of the Project
in . line. with The Tentative Schedule of Implementation
formulated under the framework of this record of discussions.

2 Td review the overall progress of the technical
cooperation programme as well as the achievements of the
above-mentioned Annual Work Flan.

S 3) To review and exchange views on major issues
arising from or connection with the technical cooperation
programme.

4y To cbnsider on the appointment for the
Coordinating Committee as necessary.

Tt is effective fram now.

February 22, 1988
Mr. Riksh Sayvamananda
Direcior-General
The Department Of Agriculture



COORDINATING COMMITTEE

DA ORDER
No.530/1988

t of The Coordinating Commi ttee

Title on The Appaintmen
provement Research Centre Project

aof The Maize Quatity Im

.

DOA order No.3294/1987 on September 24,1987
for The Caordinating Commi ttee 04 the
project tor Maize quality Improvement. The Executive
Commi tiee has considered and agreed to correct DOA grder, so
it is appropriated teo give up the DOA order No., 3294/1987 on
September 24. 1987 and ntewly appoinked for the Coordinating

Commi ttee as fallows:

pue to the
for The Appointment

1) The Deputy Director-General Chairman

Tecnnical Service .
{Director of The Maize Quality Improvemen{
Research Centre Project?

2) My. Arvpooth Na Lampang " member
Field Crops Specialist _

3) Director of The Planning and Technical member
Rivision

4) Director of The agricuitural Enginesring member
Division

5) Directar of The Plant Pathology and membear
Microbiology Division _

6y Director of The Field Crops Research C member
Institule

7) Mr. Taketoshi Yoshiyams member
Project Leader Japanese Side

8} Mr.Vijai Nopamornbodi member & secretary

agricuitural Scientist Laevel 7
Planning and Technical! Division

g) Mr. Takeji Seine member & assist.secretary
Project Coordinator Japanese Side

t0) Mrs. Siriporn Sindhusake member & assist.secretary
Agricuttural Scienfist lLevel &
Planning and Technical Division

The Commitieeg will %uarferTy meet or when the

necessily arises and duties are:

1. To central and carry out project activities to
achieve the expected objectives,
z. Giving consideration and gvidance for the plan

structure adjustment of The Maize quality TImpravemeant

Research Centre Project.

3. ve setlle direction and plan to gel funds and
provisional budgel from the government sector to support the
project. ' '

4. To consult &nd guide to the prablems arised in

varjous actiwvities.
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5. To appoint working Rroup and coordinatling sub-
committee as necessary to suit the project proceeding.

1t is effeciive from now..

February 22, 19888
Mr. Riksh Sayvamananda
Director-General
Department of agriculture

COORDINATING SUB-COMMITTEE

DOA ORDER
Mo. 591/1988

Title on The Abpoiniment'of The Coordimating Sub-Commiltee
for The Maize Quality Improvement Resecarch Cenlre Project

With the assistance'ffom The GOvernﬁen% of Japan,
The Maize Quality lmprovement Research Cenire Project was
established.and effective from December 15, 1986 to December

14, 1991 . The Field Crops fesearch tastitute, The
_Agriculiural Engineering bivision, The Plant Patholegy &nd
Microbiology - Division and The Planning. and Technical

Division participate in this project.

_ _ in order to carry aut the project coordinating
activities, DOA 'was appreved to appoint for The Coardinating
Sub-Committee of The HMaize Quality Tmprovement Research
Centre Project which name list is below.

1) The Director of The Planning and Chairman

Technical Division
2) Mrs. Sriwai Singhagajen member
pagricultural Engineer Level §
pgricul tural Enginecering Division
37 Mr. Makdto Kobayashi membar
Expert for Posl-harvest Japanese Side
41 Mr. Narongsak Senanarong member
agricultural Scientist Level 8
Field Crop Research institute
 5) Mr. Teruhike Nibe member
‘Expert for agronomy Japanese Side
6) Mr. Prawat-Tanboonvek member
Plant Pathelogist Level 7 .
Plant Patholegy and Microbieology pivisian

7} Expert for Microbe Long Term ExPerL member
Japanese Side
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8) Mr. Vijai Mopamornbodi member

Agricul tural Scientist Leugl.V—
Planning and Technical Division

9} Mrs, Siviporn gindhusake member
agvicul tural seientist lLeve) 6
Planning and technical Division

10) Mrs. Boontuck Seetanun member and secretary
Asricul tural - Scientist Level "6,
planning and Technical Division

11) Mr. Takeji Seino 'member and assist.secretary
roject Coordinator Japanese Side :

12) Mrs., Permpeoh carnihoy member and assist.secretary
Agricul tural Scientist Level 5
Planning and Technical Division

The Coordinating Sub-Committee vill meet once a
monih and duties are: : '

1. Submitting the draft plan to The Coerdinating
Committee in the project implementation and plan  feor the
budget management. : : S

5. 7To control and coordinate in the project proceeding

of The Working Group in Post-harvest, Agronomy and Microbe
fields for efficiency and effectiveness.

3. To iavite the participants to give some advices
and ianformation. o .

4. To zppoini The Morking Groups te give assisiance lo
the Sub-Commitiee as necessary.

[1 18 effective from now.

February 22. 1988
" Mr. Riksh Sayamananda
Direclor-Genaral
Department of Agriculture

YORKING GROUP

The weyking Sroyp for the project was organizcd'b&:tﬁc members
of Thai personnel and Japanese experts. ' ' ' |
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DOA'ORDER.
No. 1073/1988

Appointment of the Counterparts for the Expert of the
Maize Quality Improvement Research Centre Project

To cooperate closely thh the Japanese exXperts ‘previded
by - ~the.. . Government cof Japan _through the Japan
,lntexnat;onal Cooperation Agency (JlCA) _the Department
af Agrlculture (DOA) appointed the fOlIOWlng pfficials
as counterparts’ “for the  Maize Quality Improvement
Research Centre PrOJeCL as follovs

1. Mr. Narongsak Senanarong
Agricul tural Scientist Level 8,
Field Crops Research Institute as a counterpart
.fOr_Mr;'Teruhiko Nibe, Expert for Agronomy

2. Mrs. Sriwai Singhagajen
Agricul tural Engineer Level 8,
_Agricultural  ~ Engineering Division as a
counterpart for Mr. Makoto Kobayashi, Expert
" for Post-harvest

3. Mr. Vijai Nopamornbodi
Agricultural Scientist Level 7,
Planning and Technical Division as - a
counterpart for Mr. Takeji Seino,
_Project Coordinator, Japanese side

4. Mr. Prawat Tanboon ek
Plant Pathology Level 7,
Plant Pathology and M1crob1010gy Division as a
counterpar! for the Microbe Experts

The appoxnted counterparts will be responsible to joint
consideration on the formuiation of work plan and for
cooporation with agencies concerning the Maize Quality
Improvement Researgh Centre Project.

Effective by March 29, 1988

{Mr. Riksh Sayamananda?
Director-General,
Department of Agriculture
March 29, 1988

—103—



~-DOA Order
No.1719/2531

Titlé on The appointment of Assistant Direét0r ‘of11the"Maize
Qualify I[mprovement Research:Centre*Project. C

Due to DOA order No.341/253)1 dated on Febuary .2, 198g
appointed Director of the Maize Quality Improvement "Research
‘Centre Project. - e

In order to carry out the project activities effectively,
DOA would like  to appeint Director of Planning and Technical
Division to be an Assistant Director of ‘-the Maize <Quality
Improvement Research Centre Project. ' R '

Effective as irom now.

‘May .20, 1988. ..
Mr.Tanongchit Wongsiri
- Deputy Director General
“A¢ting Director General
Department of Agriculture
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DOA Order
No.1720/1988

The app01ntment of *Working Grdups of the Coordinatihg'Committee
of the: _Malze "Quality Improvement Research Centre Project.

R T haldh it i nm m o A A A ek MR £ mE e e Mk A e e mme AR A A LR AL M e e e e he AL e S M T Ta S e AR G S A e s e s s

Following 7 the Department of Agrxcu}ture (DOA) Order subject to
the appoxntment ¢f the Coordinating Committee for the Maize
Qua11ty impprovement Research Centre Project, ‘DOA appointed four
working groups for the Committee to encourage ° an effect1Ve
;mplementatlon of the prOJect as follows .

1 AQELHLéLLéiLQH - nghlag " Group (Planhing and Technical

1) Dlrector of Plannlng and Technxcal D1v1510n ‘Head

2) Mr.Vijai Nopamornbodx,
Agricultural Scientist Level

3) Mrs.Siriporn Sindhusake,

_ _Agr;cuitural Scientist Level 6 : ' staff

4) Mrs.Saranya Busparock,

7 ' Assist.Head

'Agrzcultural S¢ientist Level © stafi
5) Mrs.Boonluck Seetlanun,
. Agricultiral Scientist Level 6 : e staff
6) Mrs.Pérmpoon Sarnthoy,

' Agrxcultural'Sc;ent:st Level 3 staff

7)  Mr. ‘Takeji -Seino, e

Janpanese Project Coordlnator , staff
8)  Mrs. Sunthree' Niamgrum, ~ Clerk 3 ' staff & secretary

_____________ onl
Head

2) Mrs. Srlwa13 Slnghagajen,
agricul tural Enginecer Level 8
33 Mr.Mitri. 'Naewbanij,

Assist.Head

Agricultural Engineer Level § staff
4) Mr.Nitat Tangpinijkul,
' Agrlcultural Engineér Level 5 staff
5)  Mr-Pimol WUttxsxn ‘
' Agricultural Engxneer Level 4 ' staff
BY - Mr. Hakoto' Kobayashiy
staff

'Janpanese Fost Harvest Expert
7) Mr.Chaiwat Paosantadpannch

Agrlcultural Engxneer Level 3 staff & secretary

1} Director of Field Crops Research Insti

23y Mr.Narongsak Senanarong, :
Agricultural ‘Scientist Level 8

3) Director of Nakhornsawan Field Crops
Research. Centre

3. Faeld Crcgs WOrklng Groug {(Field Crops Re
fu

pAssist.Head

staff
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of Prabuddhabat Field Crops
. ' ' staff

4) Director
Experiment Station _
5) Mr.Prasop Thepayasuvan, L _
Agricultural Scientist Level & staff
6) MNr.Somrak  Naradechanon, . - , , o
Agricultural Scientist lLevel b : oL .- staff
7y Mrs.Lily Kaveeta, : : . |
Agricultural.Spientis& Level 5 . : . staff
g8) Mr.Teruhiko Nibe, o - _
Janpanese Field Crops Expert staff
‘g) Mr.Sompong Tongchuoy, e
.ostaff

‘Agricultural Scientist Level 3

10) Mr.Sukapong Wayupap. O = - : o L
Agricultural Scientist Level 5 : . staff & secretary

4 -Microbe ¥orking Group (Plant Pathalogy and Microbiology
Division . . R
1y ‘Director of FPlant Pathology and Microbiology

Division _ .
2) Mr.Prawat Tanboon-ek,
- Plant Pathologist Level 7
3)  Mrs.Kanjana Bhudhasamai,
Plant Pathologist Level 7 _
4) Mr. Katsusuke Arai : - _ _
Japanese Microbe Expert o s .istaff
5) Mrs.Arunsri Wongurai,
Plant Pathologist Level 5

Assist.Head

staff -

staff & secretary

Duties of Working Groups are . e S — T
1. To coordinate the planning of the -performance, admini-
stration and research -, follow wup .and. collect reports -to the
Coordinating Committee of the Maize Quality Improvement Research

Centre Project. _ : _
2. Teo implement the research_activities-of;the:broject.

5 To carry out orders from the Coordinating Committee of
the Maize Quality Improvement Research Cenire Project.

it is effective from now.

-~ May. 20, 1988.
Mr.Tanengchit Wongsiri
Deputy Director General
Acting Director General

Department of Agriculture.
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DOA- Order
No. 1721/2531

subject . The appo;ntment -of the- Maize Quality Improvement
Centre officers. -

_....,._—.--.‘.......-....._-._..—._.-......-....-.m._._--._a-....m_...-.-.........-w.--_.........‘...u...p...--..._._-.-......-....-__ua_...

With the ass1stance of the Government of Japan to establish

the Centre for Maize Quality . Improvement the Department of
Agr1¢ulture ‘appointed the foilowlng 0{f1cers in order to carry
out "service for coordination, adm1n15trat1on and research of

project. activities - as effectively as possible to achieve the
expected 0b3ect1ves and the goal.

1 -Fleld Crogs Groug

1)  Mr. Narongsak Senanarong . Agricultural Scientist Level 8
2) Mr.Salin Phuv1padawat _ " Agricultural Scientist lLevel 6
3) Mrs.Lily Kaweeta Agricul tural Scientist Level 5
4) Mr.Somchai Wongsri - Temporary Employee

5) Miss Wanna Seitung Temporary Employee

2 ‘Micrabe Group |

1Y Miss Arunsrl Wonguri Plant Pathologist Level &

3 Post Harvest Groun :

1) Mrs.Sriwvai Singhagajen Agricultural Engineer Level 8
2) Mr.Mitri Naewbanil] ‘ Agricul tura! Engineer Level 5
3) Mr.Nitat Tangpinijkul Agricul tural Engineer Level 5
4) Mr.Pimol Wuttisin “Agricultural Engineer Level 4
%) Mr.Chaiwat Paosantadpanlch Agricul tural Engineer Level 3
4 Administration Group : :

1)  Mr.Vijai Nopamornbodi. Agricul tural Scientist Level 7
2)  Mrs.Saranya Busparoek Agricultural Scientist Level b
3) Mrs.Siriporn Sindhusake Agricul tural Scientist Level 0
4) Mrs.Boonluck Seetanun Agricultural Scientist Level 6
5 Mrs. Permpoon Sarnthoy Agricul tural Scientist level 5
53 Japgnggg Experts

1) Mr. T. Yoshiyama Team Leader, MQIRC Project

2) Mr. T. Seino Project Coordinator,

o MQIRC Project
3} Kr. M. Kobayashi Post-harvest Expert,
o . _ MQIRC Project

4) Mr. T. Nihe _ Agronomy Expert, MQIRC Project
5y Mr. Katsusuke Arai Microbe Expert, MQIRC Froject

*

Their duties are as follows :

1. To monitor and coordinate the Maize Quality Improvement
Research Centre Project.
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To take care of equipments of the Maize Quality

Improvement Research Centre.
To provide cooperation.in all prOJect &CtIVItlﬁb of ~the

Maize Quality Improvement Reésearch Project.
Toe logk after malntenance of “the Centre"for- Haize”

Quality Improvement.

Effective as {from now.

. May. 20, 1988.
Mr.Tdanongchit . Wongs:r::
‘Deputy Director General
Acting Director General

Department of Agriculture
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DoA;order
2837/1988

Subject Appoxntment cf the Maxze Qualxty Improvement
- Centre Officers (Additional)

Followlng DOA Order No : 1721/19887dated May 20, 1988
“subject; . .on- ‘the: “appointment ..of. the Maize - Quality
Improvement: Centre . Project officers,. two additonal
- -officers. .- are assigned ; to. work for the project in
" order to xmprove the prOJect effeC1ency as-follows

1) Mr._Prawat Tanboon~-ek
Plant Pathologlst Level 7.
Plant Pathology and Mlcroblology DlVlSlOn

'21~Hrs.,KanJana Bhudhasamaxr
Plant Pathologist Level 7
& Plant Pathology and Microbiology Division

Effective Order by August 16. 1988.

(Mr. Riksh Syamananda)
Director-Generat,
Department of Agriculture
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DOA ORDER

No. 4548/1988 - |
Appointment of the Maize Quality Improvement

Subject
Centre Officers (Secqnd addition?d

St Gy e m s e e

Following the Department of Agriculture Order,.. No.
1721/1988 dated May 20, 1988 and DOA Order No. 2837/1988
dated August 16, 1988 subject -to the appointment -of
staff  for the Maize Quality Improvement Research Centre
Project, an additional "~ staff is assigned to . join
the project in arder to promote effect:ve implementation

of the project..

1) Microbe Group
1) Mr. Suparat Kosxtchareonkul

FPlant Pathologist Level 3
The duties stated in DOA Order No. 1721/1988 dated
May 20, 1488, C o o S

Effective Order by December 21, 1988.

(Mr. Riksh Syamananda)
Director~General of DOA
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DOA ORDER
No. 4549/1988
‘subject :  'Abpo1Htmeﬁt of wdkang Grbup of the

Coord:nat:ng Committee for the Maize Quality Improvement
Research Centre Project (Addxtlonai)

B . e e

Following DOA OFder No. 1720/1988 dated May 20, 1988 subject
to ‘the appozntment of worklng group. of the Coerdinating
Comm1ttee for the Ma:ze.Quaixty Improvement Research Cenlire

Project, two addltlonal staffs have been assxgned to ‘join

in

the project act1v1t1es in qrder to prqmote the project

' effeClenCY as follows :

1) F;é;d‘.crops; erkiﬁg“Group
(Field Crops Research Institute)
1) Mr. Veerawat Nilratanakul o
Agrichltufal’Sciehtist Level 4 member
2) Microbe Horklng Group .
(Plant Pathology and Microbiology Division)

1) Mr. Suparat Kositchareonkul
Plant Pathologist Level 3 member

Both officers will be responsjhie_io duties stated by
Order No. 1720/1988 dated May 20, 1988.

Effective Order by December 21, 1988.

(Mr. Riksh Syamanandal)
Director-General of DOA
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DOA OHDER
No . 3305/1939

Appointment of Member of the Work:ng Gloup for the Ma1ze Quality
[mprovement’ Research Centre PloJect' S

Reference to DOA Order No. 1720/1988 dated Mav. 20,..1988 and  No.
4549/1988 dated December 21, 1988 appointing the  'Working. Group
for ‘the Maize Qualily Improvement Research Centre Project; - DOy
appointed an add1t10nal member -in ordea to piomote the- pro;ect's

efficiency as follows
Microbe WOrklng ‘Group (Plant Pathoiogy & chrobzoloyy D1v1310n

1. Mrs. Prisnar S:rzacha Member of the Working Group
Plant Pathologist level 5. o L

Mrs. Prisnar will be 1espon51ble to dUtlES stated ih7'DOA orger
No, 1720/1988 dated May 20, 1988%. : '

Effective order by September &, 1989

(Mr. Riksh Syamananda)
- Director-General of DOA
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DOA ORDER
“No. 2211/1990

subject . : App01ntment of Working Group of the Coordinating
commitiee  for the "Mailze Qualily Improvement Research Centre
project (Third addition)

R e e e R SR I T

Follqung DOA  Order ' No. 1720/1988 dated May 20, 1988 and
NG . 4349/1988 dated  December 21, 1988 and No. 3335/1989 dated
September 8, 1989 subJeet to the appoiniment of working group of
the: Coord1nat1ng Committee for the Maizé Quality Improvement
Research Centire Project, two additional staffs have been assigned
to join in the project actxv:tles in order to promote the project

effeciency as follow
H10roa1ology GroUp

(Plant Pathology and N;crob1010gy D1V131on)

1) Mrs. Warunee Premanoch Plant Pathologist member
; Level 5 :
2) Mrs. Surang Suthirawut - Plant Pathologist - member

Level &
" Both -officers will be responsible to duties stated by DOA Order
No. 1720/1988 dated May 20, 1088

Effective Order by July 9, 1990.

(Montri Rumakom?
Deputly Director—General

Acting for Director - General

—113-—



(IFers Advaodws ]
pue
pmoﬁymo jusuBWISg)

4104D ONIIYOM

AILLIWWOD BHONILYNIQHOOD
GELIINNOD-EAS DNILYNIQHOOD
FALLINNOD INIOL

(16671 ‘¥1 .owa 98671 ‘8T o9 1
103f0oag powcmo sopmmmmm 1USWRAQIdW ] %MMMQSQ 3218l 24y I0

mmDHODMHw NOILVHLS INIKAV

—114—



—

A1e331035 PUR laquan
I01BUIPIO0D
eu1ag - (fe¥eL "4y

v

151{mioads dodn plotly
Buodwn] ey Y100MLY tai

AJRYIDADDE ﬂ
TURYSLSEY PUT  13QmIK
UOISIALQ [USTUNIDL

g Auttueid Tuolsialg-ang
133{0Ld URI3s0L ‘9 1vaD)
151U2IDS (IR N TITY
OHTSNUPULE  WI0dIIIE CSaW
x;nﬂahommwv:q doquiny
uelisS1Atl B LUNDID  pun
Jultuyeid UL LSLALI-NS

y3aford uT1ai04 ' RR LD
rpoquaowe-don tef1y .;z.g

—115—

. I,
] RECETE FELTTEL REEETT FELVER
Jaqmal UC{STALG AFOL1O01G01D W pue EARARE L ) uaistatg  FULEd0ULFuY Couorstatg - EDLUNSS L
Iapue] wwal AFojoyjed juvid *J0320a1(g 5doUdD PI2TL *Joy2daq iRAnl (ot Ay flondntq u:m.mc_ccn‘m ‘lgrdatig
BPIN  JUDTIPS ‘AW cuesnsueng  evJded "SJIN 11SBIURE  JYTUSIA “JW . ALUdEHNRYD . HBUD TJW waugyTueyI e umuy Cay
T . It " " Cu -
~|| IopewaT 399T0lg .4 % uUeij00g - Q01N .* u031908 Awouoddy ; ‘f\ UUT1098  1SDAdCH-1S0d ﬁ.co_voum UOI1TAYS UL v<,;
H 1 i 1
_’ sp1s  @swusdoy _ 1 9Py _1rulL M
L ; : - i
' uUrdieyD
1243030 10322314
[A158uopM YiysZuoue), “aW
066T '61 U22mW

13 LLIHKOD

SNILVYNIGUOOD



Coordinating Sub-Committee

Chairman : My .

Pos t~harvest Section
Agrdnomy Section
Microbe Sectijon

Administration Secltion

Secrelary

Assistanl Secretary

Anan Vattanaiangum:

Thal Side
Mrs. Sriwai.Singhagéjen
Mr. Narqngéak Senaﬁarong
Mr. Prawat Tén_Bdon-ek
Mr. Vijai Nopwémorhbodi
Mrs . Siripbfn(Sindhﬁsake
Mfs.'Boonluk Seetanun

Mrs. Permpoon Sarnthoy

Representative Counterparts

Administration Section
PostQharvest Section
Agranomy Section
Microbe Section

General

Thaj Side

Mr. Vijai Nop-amornbodi

Mrs. Sriwai Singhagajen

Mr. Narongsak Senanarong

Mr. Prawat Tan Boon-ek

Mr. Tanongchit Wongsiri

— llﬁ.f

Mitsuhusa Haradg
Teruhiko Nibe
Katsusuke Araij

Takeji Seino

lapanese Side

Mr.

TaKeji Seino

T

Mitsuhisa Haracsa
Teruhiko XNihe
Katisusuke Arai

Seiichi Ueda



WORKING GROUF {PERMANERT OFFICER)-
JAMUARY 1991
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[DIREO‘I‘ﬁR OF PLANHING AND | {DIRECTOR OF AGRICINLTURAL {DIRECTOR OF FIELD CROPS {OIRECTOR OF FLANT PATHOLOGY

— -

o e v e —

TECHHICAL DIVISIOGH}

NR.YIIAY NOF - AHORHBODT
[8ENICR RESLARCHER, CHIEF
OF THE SEGTLOM)

125, $1RIPOAH BIHOHUSAKE
{RESEARCHER) .

HAS.SARANYA BUSPARGEK
_(HESEARCHER)

Had  BOGHLUCYK, BEETANUN
REIEARCHER)

HES,PERHPOOH SARNTHOY
(RESEARCHER)

HR. TAKESE SEINO .
{JAPANESE FROJEGT COOSDINATOR}
MRS. SUNTHREE WIANOAUN

{FLERK}

-

——

EHOINEERING DIVISION)

MRS, SRIWAI SINGHAGAJEH
(SENIOR RESEARCHER, CNIEF
OF THE SEGTION)

HR.MITRL BAEHEANLL

(ENGINEER)

HR,NITAT TANGPINLJHUL
LEROINEER)

HELPIMOL WUTISEN
(EHQINEER)

HR.MITBUMISA HARAOA
(JAPRNESE FOBT-HARVEST EXPERT}

BR.CHAIWAT PAOUSAHNTADPANICH

{ENQINEER)

-
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RESEARGH IMATITUTE)

HY . MARDHGZAK SEHAIAROHG
{9EHIOR RESEAACHER, CHIEY

OF THE SEGTIOR}

YR, AMHUAY TOHGOEE
{DIRECTOR OF HAKKONSAHAN FYELO

CROPS RE3IEARCH CEHTER}

HA. AMHART CHINGHEST
(DIAECTOR OF PHRA PHUTTHABAY

FIELD CROPS EXPEARIMEMT STATIONH)

HR,PRASCP DERYASUVARM
(RESEARCHER)

MR, TEAUHIKG HIBE

{JAPAIE3E FIELD CROP3 EXFPEAT)

'HR. SUKAPGHO WAYUPAR

(I_IESE-.QRCHER)

MR, YERAWAT HILRATTAHAKOOM

{RESEARCHER)
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AND HICROBIOLOGY OIVISION)

MR.PRAWAT TAN BOON-EX
{SENIOR REAEARCHER, CHIEF
OF THE SECTION)

MRS, KANJANA BHUDHASARAL

(RESEARCHER)

MR. KATAUSUKE ARAL

(JAPAHESE MIGRUAIOLOGICAL EXPERT)

HIS3 ARUNSRL WOUOURAT
[RESEARCNER)

MR, SUPARAT NOZITCHARCEHKUL

(RESEARCHER)

HR9.PRISHAAR SIRIACHA

{REJEARTHER)

HR3.SURANG SUTHIRAWAT

{RESEARCH)

HRS.YARUNEE PREMMGOCH
(RESEARCHER)
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( TEAM LEAGER )
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PROGRESS REPORT OF JAPANESE SIDE

1. Dispatch of Experts

1. Long Term Experts

Three long-term experts in 1980 Japanese fisical year hﬁve peen
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 one
year and harf over their scheduled terms untill 14 Decrmber 1991. (refer to

 Annex I)
2. Short Term Experts

In the 1990 Japanese fiscal year, in order to emphasize the research
activities, eieht ov~- "5 have been dispatched as follows ;

1 } Agronomy Section ;

In this year, three short-term experts were dispatched for this
section. Mr. Osamu Saito, Mr. Mikinori Tsuikiand M. Yoshimitsu Saito,
those who were dispatched from October to Decemberin 1990. Dr. 0.Saito’s
duty was evaluation of insect damage on maize in Thailand and he finished
his duty and went back to Japan on December 2,1990. Mr. M.Tsuiki’'s duty
was to formulate a simulation model of maize production at Phra
Phutthabat Field Crops Experiment Station. He finished his duty 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 Crop
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 to emphasize the research activities concerning the
Post-Harvest Section, two experts were assigned. They were Mr. Yukio
Azuma for corn sheller improvement from July 20 to November 3, Mr. Akira
Matsuzaki for simple drying method of maize for farmers from August 21 to
Nobember 18. They finished their duties and went back to Japan at the
schedule time. (refer to Annex I )

3 ) Microbe Section:

For strengthening the study in the Microbe Research Section, three
experts, Dr. Michihiko Saite and Dr. Toshitugu Tanaka and Prof. Dr. Micho
Kosaki were assigned on August 20, October 4 and Dcember 4, 1990,
respectively. Dr. M.Saito's duty was to study the characteristics of the
Aspergillus spp.for the prevention of aflatoxin contamination of maize.

— 120



T. Tanaka's  duty was to improve the simplified mini-column analysis
methods of maize kernel contaminated by aflatoxin. Dr. Micho Kosaki 'duty
as to guide and advise for the newly developed techniques for the MQIRC.
They finished their duties and went back to Japan on October 13, Nobember

97 and Decemberl7,1990 respectively. (refer to Annex 1)

1I. Counterpart Training

In the 1990 Japanese fiscal year, four counterparts have been selected
as staft for training. Two of them finished their duties and came back to
Thailand. They are Mrs. Prisnar Siriaca, Mrs. Kanjana Bhudhasamai Mr.
Pimel Wuttisin, and ‘Mrs. Boonluck Seetanun, respectiviely.

Mrs. Prxsnar Slrlacha “the counterpart for Microbe section, stayed at
the National Food Research Institute M.A,F.F., and Tokyo University of
agriculture, for 30 days from June 30 to July 29, kBQO

Mrs. Kanjana Bhudhasamai, the counterpart for microbe studles was
staying at the National Food Research Insutitute,M.A.F.F., for 92 days
from Octoberz§% 19897%a January %%, 1990.

Mr. Pimol Wuttisin, the codnterpart for post-harvest research is
going to visit at the National Grassland Research Institute, M.A.E.F., for
three months, from January 28 to April 28, 1990.

Mrs. Boonluck -Seetanun, the counterpart for administration, she is
going to a study tour on agricultural administration and management
concerning research work at several institutes in Japan for three weeks
in March, 1991. (refer to Annex II)

. Equipment Facilities and Budget

~In the 1989 Japanese fiscal year (from April 1,1989 to March 31,
1990) the total budget for technical equipments was §7,785,000 Yen
(10,902,000 Bhat). Namely, the 5,226,310 Yen (986,096 Bhat) was used for
the accompanled equipments with the experts, the amount of 5, 700,000 Yen
(1,075,472 Bhat) for the equipments arranged by JICA Head Quarter and the
amount of 46,645,167 Yen (8,800,975 Bhat) for the equipments purchased
in local. The list of equipments is attached to this paper. -

The amount of 5,353,000 Yen (1,010,000 Bhat) was supplied for the
facility constructions, which are, the storage building and extension of
Annex 1 bulldlng, Lompleted in October 18, 1991.

. The equipments, which will be pr0v1ded in the 1990 Japanese fiscal
year (from April 1, 1990 to March 31, 1991), are in process of purchasing.

It would estimate - the total cost at 55,000,000 Yen (10,377,358 Bhat).
(refer to Annex W) .

IV. Project Activities
I.: Mr. S. Ueda, Mr. T. Nibe, Mr. M. Harada, Mr. K. Arai and Thai

counterparts concerned participated in the DOA Annual Conference held in
Pattaya, from April 23 to April 26, 1990.
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Mr. T. Nibe gave a presentation titled " Study of Harvesting Method,
Harvesting Time and Storage Duration on Aflatoxin Occurence in Corn”

Mr. M. Rarada has reported as titled of "Post- Harvest Reseatch on
Aflatoxin Contamination in Maize™.

Mr. K. Arai gave a presentation txtled RPlatan between Water
Activity (aw) and Humidity Equilibrium Moisture Content of Maize and

Growth of A.flavus "

2. Mr. T. Nibe and Thal counterparts attended to the National Corn
and Sorghum Reporting Session held at Chumphon on -August ‘14, 1990.

Mr. Prasop Debyasuvarn gave a presentation tltled Dutline of the
Maize Quality Improvement Research Centre PrOJect _ a

Mr. T. Nibe has reported as titled " Effects of defference Harvest
Methods, Moisture contains and Storage, on Aflatoxin Contamination in

Maize”.

3. The third field trip and. spot discussion of the Four Sections
were held at Phra Phutthabat Field Crops Experiment Station on January
8th, 1981.

4. Resecarch Activities

A series of experiments has been carried out under the Tentative
Implementation Program, which was confirmed at the Joint Committee Meeting
on April 19, 1998. The main subjects implemented in three section are as
follows ; :

1) Agronomy Section

Total twelve research subjects were proposed -in the dgronomy section
in 1990,  Field experlments were started from April 16th, 1930 and there
are some more materials in the field and storage All the work w1ll be
completed in mid March 1991.

General condition for maize cropping season was not faVOrable due o
the poor rainfall distribution after mid June to September.

Over one thousand samples. of maize and soil were taken,thls year for
aflatoxin analysis, fungi test and chemical properties.

Harvesting methods and storage was observed ‘a tendency that Wlth husk
treatments lowered the level of aflatoxin contamination than conventional
without husk as the result of last two years experience. The same treatments
on farm scale trials, in general, showed similar resuli. However visual
appearance of ear quality by fungi infection which  occured by high
temperature and dew condensatlion was raised as a problem to be improved.
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2) PostfHarvest Section

Research work of this section can be categorized into four. For corn
sheller improvement , three types of proto-type corn shellers are tested
to select practical type. And it was proved that ear maize stored with
husk can be selled by corn sheller with rasp-bar cylinder. About moisture
meter, standardization of the oven method and calibration test of moisture
neters were under investigation to get better correlation among measured
values. Ear maize moisture meter was newly designed and calibration test
is under process. For chemical treatment, sulfur dioxide treatment was
conducted to fumigate from 0.5 % to 0. 125 % at one time or at three days
intervals. Ammonia treatment was also planned with urea decomposed by
soybean. And for storage and drying, effect of modifying farmers’ storage
are examined to improve farmers' storage. Alowable duration to postpone
drying ear maize are. investigated and data for forced air drying are
collected in the same experiment. And solar house drying was examined to
utilize multi-layer system to increase drying capacity. Last year 288
samples was sent to microbe section for analysis of aflatoxin or of
Aspergillus flavus infection.

3) Microbe Section

This section has close relations with 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 s0il
samples for mlcroblologlcalstudles were received from the Agronomy
section. The Post-Harvest section sent us 288 of maize samples for
aflatoxin analysis, both drying and chemical treatments. :

The Microbe section carried out their six main subjects, viz.
physiological and ecological study of A.flavus and analytical study of
aflatoxin of maize. About 640 of samles in the field, drying and storing
test were analyzed on aflatoxin, and more than 700 of maize samples were
used for microbiological studies. Both the microbiological techniques and
the analytical method of aflatoxin by means of mini-colum method were
transfered to the junior scientist in the section.
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Annex ] . Japanese Experts
Ist year 2nd year 3rd year 4th year Sth year
Experts Dec. 1986 ~ Dec. 1987 ~ Dec. 1988 - Dec. 1989 - Dec. 1990 -
Dec. 1937 Dec. 1988 Dec. 1988 Dec. 1990 Dec. 1994
{ Team Leader ? { July Z). 1987 - Dec. 30, 3900 )

Pr. Taketoshi YOSHIYAKA
Mr. Sei-ichi UEDA

< Long-ters Experts 2
Mr. Tokeji SELNO
{ Coordinator }
Y. Makoto KOBAYASHI
{ Post-Harvest )
Wr. Mituhisa WARADA

{ Post-Harvest }
Wr. Teruhiko NIBE

{ Agronom )
#r. Katsusuke ARAI

{ Microbe }

¢ Short-term Experts b

+ 1987 Japanese fiscal year

¥. Yoshiro YDEGUCHI {Eng.}
¥r. Hidekazn SHIMADA {Micr.)
Wr. Yuzuru TOMIOKA  {Eng.)

a 1988 Japane;e fiscal year

Mr. Yukio AZUMA {Eng.}
Mr. Mikio KAMO (P-H.)
Wr. Nobuyoshi ISHITART {Eng.)
Dr. Osamu TSURUTA Micr.)

+ 1989 Japanese fiscal year

Dr. Osamu TSURUTA  Micr.)
Yr. Mikio KAMD {P-1.)
¥, Yukio AZUMA {Eng.)
Wr. Keichi INOUE . {Eng.)
W. Nobuyoshi ISHITANI iEng.)
Mr. Tetsuhisa GOTO-  {Mier.)

Mr. Mikinori TSUIKL {Agro.}

"+ 1990 Japanese fiscal year

Y. Yukio AZUMA {Eng.)
“fr. Hichihike SAITG  (Micr.)
Mr. Akira MATSUZAK] (Eng.)
Dr. Osamu SAITO {Agro.)
Dr. Toshitsugu TANAKA (Micr.)
Mr, Mikinori TSUIKI (Agro.)
Mr. Yoshimitsu SAITD {Azre.)

Prof.Dr. Michio KOSAKI(Micr.)

t

ec. B, 1080 -~ Dec. 14, 1981 )

May 20,1987 = Novw. 16, 1980) = | May 2
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¢, 1998 -~ bDac. 14,1991 }
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at. 8, 108%F - Dac. 14019491 )
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{ Jul, B 1938 - Jul.T, 1990

{1} Dac. 16-285, 1927
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{Har. 10~ Ape. 5, 1938)
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pes . Trainning of Thai Counterpacts

b

Troining in Japan

Ist year
Dec. 1986 -
" Dec. 1987

2net year
Dec. 1987 -
Dec. 1983

ded year
Dec., 1988 -
Dec. 1989

4th year
Dec, 1989 -
Dec. 1990

Sth year
Dec. 1990 -
Dec. 1951

+ 1987 Japanese fiscal year

i, Narongsak Senanarong
{Field Crop Research Inst.)

Mrs. Sriwai Singhagajen
(piv.of Agric.Engineering}

+ 1988 Japanese fiscal vear

Mis, Arunsri Wongurai

|Div. of Plant Pathology and
Kicrobiology)
Y. Sukapong Yayuparp

{Phra, Field Crop Exp.Stn.}
Ir. Maitri Naewbani)

{Div.of Amri.tnginesring)
br. Vijai Nopamorabodi
{Administration)

* 1989 Japanese fiscal year

Mr. Suparat Kositchareonkul

(Div.of Plant Pathology and
Yicrobiology)

Mr. Prasop Dépayasuvan
{Phra.Field Crop Exp.Stn.}

Mr. Chaiwat Paosantadpanich
Div.of Agri.Engineering}

¥rs. Siriporn Sindhusake
(Administration)

+ 1990 Japanese fiscal year

Mrs. Prisnar Siriacha
{Div. of Plant Pathology and
Microbiology)
Mrs. Kanjana Bhudhasamai
{Div, of Plant Pathology and
Microbiology}
Mr. Pimol Witisin
{Div. of Agri.Engineering)
Mrs. Boonluck Seetanun
" {Admipistration) -

W (5ep.28 - 0ct.17,1987)

{Sep. 28 - Oct. 17, 1987)

BHAE (May

16 - Sep. 15, 1988)

HEN {Jun 20 -0ct.21,1988)

!

!

B3 (0ct.2 - Nov.30,1983)

!
B (.6 - Mar

B (Jul,
I

.21, 1989)

BHER (Jan. 14 -

10 - Sep.Z,1939)

Apr. 17,1390}

EEB (0ct.30 -Jan. 28, 1930)

{Oct. 15,1930

{Jan

B {Mar.5 -Mar.

& {Jun.30

I
28,1938}

- Jul. 28, 1999)

-Jan. 15,1991} MR

L1 - Apr.207,1981) OO0

{

scheduled) 3

M: attended, [ schedule
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dnnex O,

Budget

e

Equipment (budget)

lst Year
Dec. 1986 -
Dec. 1987

2nd Year
Dec. 1987 -
Dec. 1988

ird Year
Pec. 1988 -
Dec. 1989

4th Year

-] Dec.1989 -

Dec. 1390

5th Year
Deq.lSSD -
Dec., 1991

1987

1987

1)

2}

3}

4}

1988

Japanese Fiscal Year

{ Gereral }

Japanese Fiscal Year

General
Agronony Sectien
Poat-Harvést Section

Microbe Seclion

1)

2

3}

4)

138%

Japanese Fiscal Year
General

Aeronomy Section
Poat-Rarvest Section
Wicrobe Section

Jepanese Fiscal Year

1]

2)

3)

4]

1989

General

Agronomy Section

Poat~Harvest Section

Microbe Section

Japanese Fiscal Year

1}

2}

3)

4)

1981

General

Agronomy Section
Poat-Harvest Section
Microbe Section

Japanese Fiscal Year

5,000, 000 ¥

7,603,000 ¥
12,435,000 ¥

6,392,000 ¥
{provided)

b, 360,000 ¥
12,670,000 ¥
13,140,000 ¥

16,100,000 ¥
{provided}

57,785,000 ¥
4,382,000 ¥
15.543.000 ¥
20,662,000 ¥

16,198,000 ¥

55,000,000 ¥

35,000,000 ¥

Total

31,530,000 ¥

42,500,000 ¥

57,785,060 ¥

55,000, 00D ¥

35,000,000 ¥

lLocal cost borne by Japan in Japanese fiscal year 1987, Baht 3,060,000, for répéiring water reservoir, in 1983
Baht 484,500, for modification of the laboratory at Phra Phutthabat Field Urops Experiment Station and in 138%
Baht 1,010,000 for roof expansion and storage building was provided. :
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. SUMMARY REPORT

( 1991. 1. 24 )

(JAPANESE TECHNICAL GUIDANCE TEAM)
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SUNMARY REPORT OF THE JAPANESE TECHNICAL GUIDANCE TEAM FOR
THE MAIZE QUALITY IMPROVEMENT RESEARCH CENTRE PROJECT

The Japanese Technical Guidance Team for the Maize Quallty
Impxovement Research Centre Project (herelnafter referred 10 as "the
Project”) organlzed by Japan International Cooperation Agency, headed by
Or. Rvosaku Ishida, visited the Kingdom of Thailand and stayed for 13 days

from January 14 to 26, 1981,
The purpose of the team was to review and evaluate on. the present

situation of the project activities, based on the Tentative Implementation
Programme which was agreed at the Jo;nt Committee Meetlng in Aprll 19,

1990,
" During stay in Thailand, the team exchanged views andhad

discussions with the authorities concerned referring to the project
activities. '
This is a summary report related to the results of the discussions:
A. Research Activities

The main findings and assessments obtained by the three sections are
summarized as follows:
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1..Agronomy Section

1)Var1etal comparlson of malze kernel moisture and its variation
according to different times of harvest,
Cord No I~ 1 (1) A, G {1988~ 1990), AG/1/90

Three ‘varletles, Suwan 1(SW1), Suwan 3(SW(3) and Nakhon Sawan
1(N51) were utilized- for the study, SWl was repeated for three
years, Sh3 was for: two years -and NS1 was the first year.

similar trend of moisture decrease and the variation . were ob~
served. BSW1 and NS1 were e5pec1ally close result on their mois-
ture change.

2) Long term study on the relatlonshlp of the environmental
conditions that cause aflatoxin incidence in maize.
Cord No I-1- (1) B, E, G J=(b), AG/II/QO

Plantlng _ﬁas-_started on Aprll 16 and ended on September 1 for
eleven. times at 2 weeks 1nterval Growth condition in . 1990 was
poor on. ralnfall,_lt was enough rain on mid May to early June and
on early to late Octcber. Study is stil) céntinuing.

On this study, a short term expert Mr. Tsuiki described the plant
drowth and dry matter accumulation on cultivation in rainfed and
1rr1gated Condltlon-

(3) Effect of dlfferent harvest methods, molsture conditions and
storage perlods on aflatoxin contamination in maize.

Cord No.l=1= (1) -H, G, . AG/II1/80 _
M01sture' decrease on-the,condltlon of w1th husx(+H) and without
husk(-H) was decreased almost same manner, however the maximum
difference was observed larger as 2.6% compared with 1.5% of last
two years. :

Aflatoxin contamination level were less on in +H treatment than
~-H except on 115 days harvest that some +H showed higher level,
however the difference was small.

(4)Effect of plant. den51ty and nltrogen application on aflatoxin
contamination.
Cord No. I-1~(1) fD,-AG/IV/QO
Agréﬁdmy. and.aflatoxin contaﬁination Qere under data processing
for summary. :
(5) Effect of_crop:rotatiﬁn on Aspergillus spp. in the soil.
Cord No.I-1-(1).-C, B, AG/V/90

The exPerimen£ is still continue at the field.
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(6) Effect of nitrogen regarding prevention of aflatoxin contamj-

nation by the inoculation method.
Cord No.I~-1-{1) -D, AG/VI/QO

Infection of A.flavus by the methods of inoculation were signifi-
cant different, 1.5%; 4.5% and 63.1% of treated ear were 1nfected
on control, silk channel and pin bar ‘methods. -

Total aflatoxin level on OkgN, ‘10kgN, 20kgN and 30kgN  were
2369ppb, 1293ppb, 1375ppb and 129ppb respectively. The response
of contamination level to nitrogen level 'was not 'significant
statistically. . o '

(7) Identification of 1nsects and the type of damage they 1nfllct

on the maize kernel.
Cord No.I-1- (1) F, AG/VII/90

Iinsect type appeared in the fleld corn was obtained as last vear
and seasonal pattern of appearance was recognlzed, o
Insect trap by pheromone for moth of corn stem borer ‘alsc showed
a pattern and probably'two Seasons was recognized in one corn
Crop. season. ‘

A.flavus infected moth was around 50%, 20% were carrying ‘A.niger
and 70% had another fungi on their body. Insects trapped by pit
fall tap on the ground was. carrying A.flavus as high ‘as 70%,
however insects were not properly identified yet.

Damaged ear by insect and other cause was gradually increased
from 20 days after 50% silking to harvest as last year. -
A.flavus infection in and on the kernel was studied. ' None of
A.flavus was observed inside the kernel and average of = damaged
ear and trace of damaged ear was higher infection than sound ear
on the surface of kernel.

{8) Evaluation of insect damage that occurs under field condi-
tion. ' : : '
Cord No. I-1-{1) -F, B, AG/VIII/90D

Insect count on the corn plant was shown effect of insecticide on
some insect such as c¢orn leaf aphid lady bird beetle appeared in
the early growth season.

Low percentage of damaged ear by insect was observed at harvest
Fungus infection in the insecticide applled plot was 46%, 60% and
24% on damaged, trace and sound ears, in control plot was 100%,
90% and 42% respectively.

Aflatoxin is under the analy31s process.

{9) Relation between environmental factors and fungi infection.
Cord No. I-1-{1}-A, AG/IX/80

Sample c¢f air taken from AG/II/QO plot at different corn growing
time were under data summarize. .
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(10)-Basic agronomical study for development the simulation model
of maize productivity and its quality
Cord No. I-1-{1)-B, ‘E; G, J={(b) AG/X1/80

Maize plant growth on dry matter accumulation was collected from
four planting times in each part of the plant. Summary was re-
ported. by MrfTsuiki,'Earthgr_data_processing is undergoing.

In relation to this study, photosynthesis and respiration meas-
urement was trained by Mr.Saito.

Meteorological data was not yet obtained due to equipment was not
available ‘on time. - o _

(11)' Large scalé'pradtices'on concerning harvest methods and
aflatoxin cccurrence in maize. . _ : :
Cord No. I-3-{1){1930-1991) AG/XITI/90

Three - location 'at farmers around the station 'were. selected.’
Amount’ of maize stored and structure and size of stores were
varied farm to farm. . _ o : '
Temperature . in the each treatment storage on with husk was ‘in-
creased by the size of storage, especially at initial two weeks.
storage .on without husk was no significant difference among the
farms, = . _ R : o :
Grain moisture content were decreased almost same manner in the
three locations. o :
The level of Aflatoxin contamination in the three were 600ppb in
maximum, although there was one exception. Contamination between
treatments in - twe locations were always low at with husk. Two
observation on opposite results were obtained, however the dif-
ference were very small. _ ’

Fungi on the surface of kernel were not significant response to
the treatments. A.flavus inside. kernel were found less in loca-
tional average at three locations. :

{12)Reduction = of A.flavus infection and aflatoxin production by

potassium application
Cord No, I-<1-(1)-D = AG/XIV/90

A.flavus infectidn on pin bar inoculation method was almost 100%.
Aflatoxin contamination and other data are under the process.
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9. Post-Harvest Section

<Corn sheller improvement>

1) Corn sheller improvement (1990-1991)

Code No. II-3-(2)-A :
" Two types of cyliinders were selected according to the 18897 s

experiment and one cylinder was modified. Sample maize was prepared into
four levels of moisture contents(18, 22, 26 and -30%) and was shelled at
four different speeds(5, 7.5, 10 and 12.5 m/sec. ) respectively.

Ratio of brekage was lower than last year at moisture content of
18,22 and 26%. Data are under analysis. From ihese three proto-type
cylinders, one are to be selected to design improved corn sheller.

2) Analysis of the relationship among mechanical damage to kernel,
machinery design, operational condition and m01sture content of maize
{1888-1989) _

Code No. N -3-(2)-A :

In 1988 four types of practica) sheilers vere examrned thelr
efficiency. According to this experiment, seven types of cylinders were
fabricated and effects of the types of cylinders, mechanical design,
operational conditions and moisture content of maize on mechanical damage
of kernels were investigated. _

3) Study on the relationship between damage on kernel, kernei moisture
content and aflatoxin contamination (1988-1990)

Code No. M -1-(2)-B

Related code No. W-1-(2) ' _

This experiment was conducted in 1988 without inoculation and it
resulied that all samples were contaminated specially at 22% moisture
coentent, after 14 days storage.

In 1980, Mapually sheiied and inoculated maize with various
moisture content(18,22,26,30%) was mixed with impurity (3% of crushed cob)
or damaged maize (3%) and wvas stored under humid condition.

A. flavus infection and aflatoxin contamination were inspected
during 14 days siorage.

<Moisture meter improvement>

4) improvement and developmeni of moisture meter (1989-1991)
Code No. W -2-(2)

Resistance itype moisture meter,”CD-2L” was modified to have -an
eiectrode for ear maize. Two types of electrodes, knife biades and pliers,
were tested and plier type was selected. Bui it did noi show high
coefficiency between determined values by this meter and CTR-180, a single
kernel moisture meter, in 1989.

In 1990, another type of electrodes was fabricated adJusted for
kernel arrangement of ear maize. To delele dispersion of determined
values, data are compared with moisture content of corresponding part of
the ear determined by oven method.

Data are under process.
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5} Calibration test of established moisture meters (1988-1990)
Code No. M -2-(2)

tn 1988, three moisture meters vere selected for calibration
test among -meters in current use; they were CTR-800, Doie model 400 and
Grainer. Grainer was rejecied because of low performance and four meters
vere tested in-1989; they were CTR-160, Dole model 400, Digital grain
noisture meter (KUY and Multi grain portable. Byl they showed lower
performance. '

In 1990, same meters were calibrated again to determine moisture
content of Thai maize in different varieties, "Suwan 1", "Suwan 27,
"Suvan 3” and three hybrids from different locations. Effect of tempering
were investigated to obtain higher correlation.

Data are under process.

6) - Standardization of standard oven methods (1988-1990)
Code No. I-2-(2)

Several methods to determlne moisture content of maize were
compared and calibrated each other. Effects of pre-drying or grinding were
investigated to standardize or to shorten simpie methods, and 4 hours
130°C whole kernel method was chosen as a simplified measurement.

in 1990, effects of absolut hummidity, drying tlme and tempering
vere investigaied to standardize this oven method.

Data are under process.

<Chemical ireatment>

7-1)Urea ireatment of maize to control Aspergillus spp. and so prevent
aflatoxin contamination (1888-1981)
Code No. I -3-(2)-C-(a)

Urea treatment was applied for safe, simple and economical
method of ammonia treaiment.

Laboratory scale experiment was conducted to determine suitable
concentration or conditions concerning fungus growth and discoloration.
Two methods; soaking and evaporatlng, are tested in farmers’ scale
treatment.

Three treatments, soaking in closed conta;ner or in open
container and control, are compared during six veeks’ storage in farmers’
scale. Ammonia concentration profile was similar in both open and closed
system but increased a fittle bit quicker in closed systenm. Yeast and
fungus growth and discéloration were observed during and after storage.

This expériment has not yet been conducted in 1980.

7-2)Sulfur dioxide supplemented storage of hlgh moisture maize (1989-1990)

Code- No. I -3-(2)-C-(a)

In 1989 sulfur cake was prepared from sulfur, coconut fiber,
burnt rice husk and starch at the ratio of 100:10:10:50. |n' 1989, ear
maize samples of about 650 kg were fumigated with 0.05% of sulfur dioxide
by sample weight and stored for six weeks. One was treated at one time and
another was fum!gated al ane ueek intervals devided into three times.
Discoloration was not observed.
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In 1990, ear maize was fumigated at one time or in 0.5, 0.25 ang
0.125% at three days intervats. Ve fabricated a small burner vith a
chimney. Small corn cribs with 850 kg of ear maize were covered with
plastic on thier side walls and with gunny sacks en their tops. And ithe
chimney was inserted into their centers. Cribs were covered overnight
after treatment. Mold infection, aflatoxin contamination and residue of
sulfur dioxide were inspected before and after ireaiment.

Mold growth was observed in 0.125% treatment. Ear maize was

severly infected at 0.5% treatment.

8) Ammonia and sulfur dioxide supplemented ambient air drying of h;gh
moisture maize in Thailand (1988-1990)
Code No. I -3-(2)-C-(a)

In 1989, each 500 kg of shelled malze vas stored ina flat bed
dryer with. ambient air flow at the rate of 1.0 m¥*/min. For TAP(trlckie
ammonia drying process), 0.5% sample weight of ammonia was supplemented at
the rate of 15 1/min. at one time or divided in three times at three days
intervals. For TSOP(trickle sulfur dioxide drying process), 0.5% sample
weight of suifur dioxide was obiained by burn1ng sulfur cake and treated
at one time. _

In TAP, moid was observed at hoth treatment At three tlme
treaent, discoloration was not observed so much, but more mold was
detected. In TSDP mold was observed two or three days after treatment.

This year, this experiment has not yet been conducted.

<Storage and drying>

9) Estimation on increase of damaged kernel ratio during handling
(1988-1991)
Code No. T -1-(2)-C-(a), TW-1-(D-B-(c)

In 1989, freshiy harvested ear maize was (1) not selected, (2)
selected by farmers and (3) se]ected by researchers. All ear maize
samples were kept in gunny sacks and stored for seven days on a pallet
under natural environment. Ratio of infected ears during storage were (1)

2%, (2) 35.4% and (3) 45.1% respectively. We concluded that even a small
scraich on seed coats could induce A. flavus infection. .

In 1990, freshly harvested ear maize was to be classified into
six levels of damages and were. to be. stored to evaluate effect on afltoxin
contamination during storage.

This experiment has not yet heen conducted.

10) Study of the improvement of sterage facilities for farmers (1988-1991)
Code No. W -3-(2)-C-(¢) .

in 1888, experimental modeis of corn cribs with elevated and not
elevated floor (2.6m{D) X 2.8m(W) X 1.8m(B)) were consirucied and each 5.1
tons of ear maize with 29% of kernel moisture content was stored. During
one month siorage, a heat spot was observed in each storage. And_dary;ng
rate was a little bit faster in etevated floored corn Cllb '

~In 1980, two experimental models of corn cribs with and without

modifcation were compared to evaluate the effect_of modification.
Temperature and humidity profiles are ohserved for two months.
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Hold infection seems to be severer in the crib without
modification. Data are under process.

11-1)0eveiopment of simple drying methods (1989)
Code No. TL-3-(2)-B-(b)

. Two types of drying uniis were designed, equ:pped wlth solar
heat collecting chamber and diesel engine. In the drying experiment
supplying engine exhaust heat, drying rate was high enough but engine
exhaust gas also flew into drying chamber to make maize kernel dirty.
Construction cost should be reduced for farmers’ extiention.

11- Z)Development of simple drying methods-2
Research on drying ear maize with vinyl plastic house (1990)
Code No. II -3-(2)-B-(b), Related W -1-(2)

- Two types of plastic houses, open-single layered and closed-
three layered, were fabricated. Freshly harvested ear maize of hybrid was
stored in plastic houses in 20 cm depth and stored for three veeks.

Fourteen days are enouﬂh to dry maize from 27.7% to 14% even on

the icuest tayers

12) Allowable duration for delayed drying in the post-harvest process of

maize (1988-19890)
Code No. H-1-(2), Related IM-1-(2)

In 1988, each 360kg of ear maize Suwan 1 harvested at three
levels of moisture contenis was kept in a flat bed dryer for 0, 1, 2, 3,
5, 6, 7, 9 and 14 days and then dried by forced ambient air. Af!atoxin
contamination was a little bit higher afier drying than before, but still
in Tow levels. These seem to explain this resuli that (1) this experiment
was conducted during wvinter(dry) season and (2) that samples were not
coverd during storage. '

In 1990, this experiment was conducied during Fainy season.

After storing ear maiZe in gunny sacks for 0, 1, 3, 6, 9 and 14 days,

samples are dryed with forced ambient drying.
Ambient air conditions, moisture content profiles are recorded

to examine relationship with aflatoxin contamination and to simutate
drying process of ear maize.

—136—



3. Microbe Section

1 ) Aspergillus flavus infection and contamlnatlon in the field.
Code No. I11-1-(3),3-1-1

A.flavus infection and contamination for maize in the field have beep
Stuﬁ:gawhdﬁalze was planted in the test field of Phra Phutthabat Field
Crops Experiment Sation on June ,1980. Leaf, stem, tassel, silk, husk,
cob and kernel were taken and plated on agar media to examine A.flavus
infection ten times from after planting until harvest. Silk seems to have
important role of the infection of A.flavus in the field. -Silk
contamination and infection may lead A, flavus to contaminate kernel
inside the cob, remain on the suface and ready to infect the kernel in

favorable condition.

2 ) Studies on A.flavus infection and aflatoxin contamination during sun
dry in the middleman scale and laboratory scale. :
Code No. 111-1-{3), 3-1-2 _ .

Sun dry experiment has been carried out in a middleman scale and
laboratory scale in 1990 maize season at Phra Phutthabat. Data of
middleman scale are now under processed. Laboratory scale experiment have
been carried out on four duplicates, with three different thickness of
maize grain layers in 1, 3 and 4 c¢m. Weather condition in the first and
second experiments was quite fair, and drying was accomplished without
problem. In third and fourth experiments, drying was interrupted for 2 or
3 times during the period due to unfavorable thunder storm. There was no
increase of A.flavus infection in first and second experiments. However,
in the third experiment, high A.flavus infection was observed in the
sanple of 4 om thickness after 19 hour drying. Aflatoxin analysis is now
under going.

3 ) Identification of aflatoxin-producing ability of A. flavus by coconut
powder agar and coconut cream agar.
Corde No.II-1-(3}), 3-2-1
Coconut powder agar and coconut cream agar were tried to identify the
aflatoxin-producing ability of A.flavus isolated from maize, soil and
air. Selected 12 A.flavus strains known aflatoxin producing ability were
used for the experiment. Three non aflatoxin-producing strains of A.flavus
and one low type did not show any fluorescent illuminant under the UV
light, 365 nm. Six aflatoxin-producing strains showed fluorescent
illuminant more or less. However, there were two exceptions in aflatoxin
producing type. Some differences were observed in fluorescent color
between A. flavus strains, especially Gl producing type which shewed bright
fluorescent color.

4 ) Studies on the population of A.flavus and aflatoxin content in ear
Caize stored with and without husk in the farmer's cribs.
Corde No.H-1-3, 3-2-2
To know the effect of storing condition in farmer’s crib for ear maize
with and without husk, A.flavus contamination and aflatoxin content were
studied. A.flavus populatior in maize with husk was lower than that
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4ithout husk. There are some diffences in fungus infection between size
and type of crib. Clear differences were found in aflatoxin content
between maize with and without husk. Aflatoxin content in maize with husk
is lower than that without husk. Some differences in aflatoxin
contamination were observed among three c¢ribs which may be due to the
crib structure.

5) The simple and rapid method for detection of aflatoxin in maize.

Improvement of the mini-column method for the aflatoxin content

in Maize. . = : :

Code No. M-1{3), 4-1-1

Modified mini-column method packed with alumina, Florisil and silica

gel to detect aflatoxin in maize was developed. The mini-column (ID 4omX
15cm) was packed with 4 cm of alumina oxide, followed by 1 cm of Florisil
and 6 cm of silica gel. 50 gr of ground maize sample was extracted with
chloroform-methanol (37:3) using Ultra-sonicator. After exiraction, 2
thimble filter paper was set in beaker for filtration, and the mini-clumn
put to the extract then developed to the top. After developing, aflatoxin
was detected under 365 nm UV light with fluorescent band. The detection
limit of the method employed was 10 ng/g (ppb) for aflatoxins. It is
encugh for screening procedure of aflatoxin analysis.

6 ) Control of A.flavus and aflatoxin contamination of high moisture

content maize in anaerobic condition.

Code No. M-1-{3), 5-1-1 o

Anaerobic conditon in plastic bag has an effect to control growth of

A.flavus especially in high moisture content of maize. In this year, large
scale experiment was attempted and examined microbiologically.
Total fungi in the plastic bag sample was gradually decreased and reached
to 3 % in one week, and maintained same level for 4 weeks. A.flavus
contamination was little increased from 0 to 10 % within 2 days, then
decreased to } % level after 4 days, and maintained 4 weeks. On the
other hand, population of some lactic acid bacteria and yeast increased
during storage. They may have some role in inhibiting the growth of
A.flavus and other fungi.

B. Temtative Plan for the Project Activities in the 1991 Japanese
Fiscal Year

1. Aésignment'of Japanese Experts _ :
The schedule for the assigned period of Japanese experts is shown in

Annex 1, of the Progress Report. ( Japanese side )
1) Long Term Exberts

At present, five experts scheduled under the R/D and Tentative
Schedule of Implementation ( TSI ) have been assigned. Three of them was
extended their assigned period last year.
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2 ) Short Term Experts

The short term experts requested for the prOJect are llsted below,
JICA will dispatch the experts, considering the requests from Thalland
budget, and so on.

a ) Microbe Section < Asperglllus spD. ecology, 3 months >

b ) Microbe Section ¢ Aflatoxin analysis, 3 months >

c.) Agronomy Section < Photosynthesis, 3 months >

d } Agronemy Section ¢ Simulation, 3 months >

e ) Agronomy Section ¢ Insect damage & Control, -4 months >

f ) Post-Harvest Section < Improvement of corn sheller, 5 months >

g ) Post-Harvest Section < Moisture meter for ear maize, 2 months >
h ) Post-Harvest Section £ Improvement of drying wethod, 3 months >

2. Training of Thai Counterparts in Japan

The schedule for the training of Thai counterparts, is shown in
Annex 11, of the Progress Report { Japanese Side ). The counterparts in
the fields below are requested Tor training. JICA will accept the
counterparts for training, considering the requests from Thalland hudget,

and so on.

a ) Agricultural Engineering Section < one persen, 3 months >
b )} Post-Harvest Section < one person, 3 wmonths >
¢ ) Microb Section < one persons, l months >

d } Planning and Technical Division < one person, 3 weeks >
3. Provision of Equipment

Equipment worth 35 million Yen will be requested for the project
as shown in Annex NI, of the Progress Report { Japanese Side ). JICA will
provide the equipment, considering the request from Thailand, budget, and
S0 Oh. :

4. Research Plan

The Main.subjects which will be studied in the 1991 Japanese
fisical year are as follows:

< Agronomy Section >

1} Varietal comparlson of maize kernel moisture and lts varlatxon
according to different times of harvesting. '
Code No. I-1-(1) -A, G (1988 - 1991)
2 ) Study on the relationship between env1r0nmental condltlons and
aflatoxin incidence in maize.
Code No. I-1-{1) -B, E, G, J-(b) (1988 - 1992)
3 ) Effect of plant density and nltrogen appllcatlon on aflatOX1n

contamination in malize.
Code No. I-1-{(1) -D, {1988 - 1991)
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4 ) Effect of crop rotation on Aspergillus spp. in the soil.
Code No. 1-1-(1) -C, B ({1988-1991)
5 ) Effect of nitrogen regarding prevention of aflatoxin contamination
by the inoculation method. .
Code No. IFlfil) -D {1989 - 1991)
6 ) Identlflcation of maize insects and the types of damage they inflict
on the maize kernel.
Code ‘No. 1-1-(1) -F, B (1989 - 1941)
7 ) Evaluation of insect damage that occurs under field conditions.
Code No. I-1-(1) -F, B {1389 - 1991)
8 ) Relation between environmental factors and fungi infection.
Code No. I-1-(1} {1989-1991)
9 ) Large scale practices on concerning havest methods and aflatoxin
gccurence in maize. _ _
- Gode No. I-3-{1) (1990 - 1991) :
10) Basic agronomical study for developing the simulation model of maize
productivity and its quality.
Code No. I-1-{1} -B, E, G, J -(b) (1990 - 1992)
11} Reduction onA.flavus 1nfect10n and aflatoxin production by potassium
application.:
Code No. I-1-(1) -D- (1990-1991}
12) Feasibility study of storage conditions for ear maize quality.
Code No. I -3-(1), (1991)
13) Identification of insect as a vector of A.flavus under the field

condition. _
Code No. T -1-1(1), (1991)

{ Post-Harvest Section >

1 } ‘Corn sheller improvement.
Code No. TI-3-{2)-A (19%80-1891)
2 ) Study on the practical operation of in-stored drying.

" 2-1. Study on the improvement of storage facilities for farmers.
- Code No. II-3-{2)-C-{a) (1989-1991)
2-2. Simple drying method-3.
Study on the ambient and heated air drying in farmers. storage.
.Code No. II-3-(2)-B and I -3-{2)-C-(c) (1891)

3 ) Evaluation of ambient air and heated air drying.
Code No. II-3-(2)-B-{b) (1991)
4 ) Study on moisture determination of maize.

- 4-1. Performance test of newly developed moisture meter for ear maize.
Code No. II-2-(2) (1988-1991)
4-2. Moisture determipation by oven methods.
Code No. I1-2-{2) {19%1)

5 ) Study on the sulfur dioxide treatment in farmers' storage.
Code No. O -3-(2)-C~(a} and [-3-(2)-C-{c} (1991)
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¢ Microbe Section ?

1) Correlation between cultural practices and aflatoxin cbntaminatinnf

Code No. I1I-1-1-{1) :

2 ). Correlation between post- harvest storage/processing and aflatoxin
contamination.
Code No, IIT1-1-1(2) '

3 ) Physiclogical and ecologlcal studles on A.flavug 1nclud1ng the infectiog

routes.

Code No. III-1- (3)
3-1. Studies on the 1nfect10n routes of A. flavus and aflatOXLn

contamination during preé- and post-harvest of maize. :

9-1-1. Studies on the growth and aflatoxin production by A. flavus

various strains from maize, air and soil in maize field.

3-1-2. Study on population of A.flavus, aflatoxin contamination and
moisture content of maize in middleman drying yard.

1-3. Changing of chemical property and aflatoxin formation in maize.

1-4. Changing of physical property-and aflatoxin formation in maize,

~2. Physiological and ecological studies on A. flavus in Thailand.

-2~1. Study on the population of A.flavus and the amount of aflatox1n
from various age at havesting time.

3-2-2. Study on contamination of A.{flavus from insect damaged cob.
4 ) Development of simple and rapid analytical method of the aflatoxin
content in maize.

Code No. III-2-(1) :
4~1-1. Improvementof the mini-column method for the aflatoxln content

in maize.
5 ) Aflatoxin preventiocn by controlling A.flavus.

Code No. III-3-(3). o
5-1-1. Control of A.flavus and aflatoxin contamination of various
moisture content of maize in anaerobic condition.
2. Effect of anaerobic condition to the growth of A.flavus.
-3. Population dynamic of microorganism involved in maize stored in
anaerobic condition.

3-
3~
3-
3~

. Others

1} It is necessary that the research astivities on the prevention of
aflatoxin contamination concerned would be continued, and all the facilities
and the equipments would be in the Centre or the Station in the future.

2) One year extention of the Project was requested by the Project, and

an idea of Phasell was discussed among the Thai Department of Agriculture,
the Japanese experts and the Japanese Technical Guidance Team.
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It is our-'.p'léééure to sa 5 R lat i an.
: y that the relationshi in Thai <i

‘de i . el p between Th s
and Japanese side is well established and the project runs qucces?s;uii%(l
e hope that both:su:le will continue mutual cooperation in order to promotfz‘
this project. Lastly, we appreciate your kind cooperation duri
stay in Thailand. _ . uring our
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V. ABSTRACT OF THE
"EXPERIMENT RESULTS

AGRONOMY SECTION

{1991. 1. 24 )

THE MAIZE QUALITY IMPROVEMENT RESEARCH CENTER PROJECT
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AG/III/90 _ _ .
Effect of Different Harvest Method, HMoisture Conditions and

Storage Peraod on Aflatoxin Contamination in Maize
Code No. ~{1)-H, G {1988~ 1590)

Background _
Conventional farmer's harvesting method that removes ear from

plant after husking then piling the product on the ground. The
products will be collected in the gunny-bag then kept under the
house or their storage facility. _

On the process of conventional method, possibility of phvsical
damage on the kernel surface to allow A.flavus invasion into the
kernel was raised, :

Harvest with husk was considered as the way to prevent the prob-
lem. o

The trial has been conducted since 1988 The results of the last
two vyears showed that the average aflatoxin level were always
lower at with husk Lreatment and safety storage period{<20 ppb)
were 2 - 6 weeks longer by with husk than without husk.

Material and Method _ ' . _

The trial was conducted as the same material and the method
carried out in 1988 and 1989 as following.

Suwan 1 variety was planted in one rai(1600 sq.m) plot with the
standard cultivation practice by spacing of THcm between rows and
50¢m between hills with 2 plants per hill, fertilizer application
was 10 kgN per rai after thinning at 2 weeks after planting
Harvest was practiced at 95(H1), 105(H2Z) and 115(H3) davs after
planting. Treatments at harvest was that ear was harvested with-
out husk({-H) as conventional farmer’s practice and with husk(+H)
method which was the wav to hold and break the ear-shank then
removed the ear with some internal husk. Harvested ears were
separated for storage from standing plants and lodging plants for
each treatment plots.

The ear harvested was kept in gunnv-gag and placed in the storage
in the station.

Samples were taken at harvest{S$1)} and 2 weeks(S2), 4 weeks{S3)
and B8 weeks{S5) after harvesting. The samples were proceeded to
examine for A.flavus and aflatoxin at harvest and for only afla-
toxin at 2, 4 and 8 weeks. Moisture content of grain was measured
every sampling time.

Result

-Agronomical observation _ _
Prior to the harvests, some agronomical observation was carried
out. '

Husk cover by 1 as the best to 5 as the worst of CIMMYT method
for BR1l, HZ and H3 harvest were 1.852, 1.949 and 1.968 on *H and
1.551, 1.904 and 2.015 on ~H in averade. ’

Average no. of insect damage per plot were 155(H1), 148(H2) and
153 on +H and 142, 124 and 175 on -H. . :
Estimated vield level were 870.1(H1), 799.1(H2) and 681.5{H3) on
+H and 731.7{H1), 823.8(H2) and 656.7(H3)kg/rai on -H.

Moisture content at harvest measured by Stainlite_moisture meter
at H1l, H2 and H3 were 31.3, 25.7 and 22.1% on +H and 30.9, 26.4

— 144 —



and 22.1% on =H in averade.
Average grain moisture content and it's difference between treat-

ments during the storage perlods on three harvesting times were
shown in Figure 1,

GRAIN MOISTURE CONTENT BY EAR CONDITION
AT 95 DAYS HARVEST, AGMHI1A0
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Figure 1: Grain m01sture content and it's difference between

treatments from at harvest to 8 weeks in the store
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Level of initial moisture content in this vear was . lower than
last year which were around 33, 29 and 25% on +H.and 33, 29 and
25% on ~H for H1, H2 and H3. However the difference between. iy
and -H were larger in this year compared with last . vear that
maximum difference was 1.8% instead of 2.6% this vear. :
fotal aflatoxin contamination level in average across replica~
tions was compared in Figure 2. ' : :

AFLATOXIN CONTAMINAT!ON 8y EAR COND!TION
AT 95 DAYS HARVEST, AG11A0 '
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Figre 2: Aflatoxin contamlnatlon 1n the dlfferent harvestuwr
tlme and during the storaoe Egrlod
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Qverall contamination level in 1990 was varied , hohever the
maximum contamination was 1010ppb and was 416,5ppb in 1989.
gafety’ storage period which is less than 20ppb was considered as
the CrltEFla to determine. The period on the both treatments were
shorter than that of the last year. Safety period on +H were 2, 2
and 4 weeks and on -H were 0, 2 and 0 weeks in H1,HZ and H3.

+H treatments were lower contamlnatlon level than -H in general,
although there: are two exceptional cases in H3 harvest on 81 and
55 -samples. There were always lower on: +H than ~-H and +H were
around 95% lower contamination level of -H when toxin was ob-
served last year,
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AG/VI/90 ' .
Effect of Nltrogen Regardlng Preventlon of AflatOX1n Contamlnaﬁ
tion by the Inoculation Method ; :

Code No., YI~1- (1) -D (1989 -~ 1990)

Backéroﬁnd : '
Nitrogen appllcatlon has effected to hlgh maize v1eld in  Thai-

land. A report in the USA was that higher level - of nitrogen
application resulted lower aflatoxin contamination level. . Nitro-
gen application will make extra profit for-.farmers by ‘this study
not only high yvield but also lower aflatoxln contamination,

Materials and Method

Nitrogen treatment plots were arranged 16.5m X 5m by spacing of
0.75m between rows and 0.5m between hllls with plant stand of 2
plants per hill.

Soil samples were taken before planting for chemlcal anals51s to
determine nitrogen application and nitrogen application were
calculated from the result of analysis. :

Other cultivation practices were carried out . 'as the standard
method. '
Inoculation was done at 2 weehs after 30% silking by silk channel
method with 10cc of 1076 A.flavus concentration ‘and pin bar
method, contrel was set always adjacent to inoculations. Each
treatment were applied at 5 rows in every nitrogen plots. Inocu-
lation in the treatment row was applied 5 hills in the 14 hill
Tow. :

Summary of Résult

Infected ear by A.flavus on the inoculation methods is shown at
Table 1. Average infected ear on inoculation methods were 1.5,
4.5 and 63.1% on control, silk channel and pin bar respectively.
Compare with the last vear, control and silk channel were almost
the same level of infection percentage whic¢h were 0.4 and 3.9%.
Pin bar method was emploved from this year, the level of infec-
tion was satisfactory in order to compare toxin contamination,

e m t mm e e e A Ek hie s b m e mm ke .y T G o A A e e e e e
eSS RSN SZ=Cox=DE=x RN DRSS SIS ===

AVERAGE TOTAL
INFECTED EAR % HARVESTED EAR
N C S P AVG N - C § P AVG
.0 2.8 1.8 72.9 217.8 0 50 45 51 48.7
10 1.5 1.7 55.9 19.7 10 55 61 59 58.3
20 1.7 3.9 64.5 23.¢ 20 52 53 53 56.0
30 0.0 4.5 59.1 21.2 30 57 60 57 58.0
AVG 1.5 4.5 63.1 23.0 AVG 56.0 54.8 55.0 55.3
N: Nitrogen Appllcatlon Level(kg/ral)
C: Control
S: 8ilk Chanel Method
P: Pin Bar Method

Table 1: percentage of infected ear and total harvested ear
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Aflatoxin contamination on the treatments is shown at Fig. 1.
There.was no contaminated on control plot, and there was only no
nitrogen plot contaminated at 19ppb. On pin bar plot, the highest
level of contamination was observed at no nitrogen plot at total
2369ppb and the lowest was at 30kgN plot at 129ppb. However the
difference among the contamination levels in the nitrogen plots
was not significant.

 AFLATOXIN CONTAMINATION BY NITROGEN LEVEL
- WITH INOCULATION METHODS AG/VI®0
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o
3

NO N10 N20 N30
o NITROGEN APPLICATION (kg/rai)
KX CONTROL SILK CHANEL RN PIN BAR

Fig. 1: Aflatoxin contamination on nitrogen levels
~and inoculation methods.

Yields éstimated frém har#esting 3 bvorder rows were 213.5, 488.3,
681.8 and 771.8 kg/rai on 0, 10, 20 and 30kgN/rai plots respec-

Lively.
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AG/VII/90

Identification of Maize Insects and Types of Damage They Inflict
on the Maize Kernel

Code No. I-1-(1)-F, B

Background o _ :
A. flavus causes aflatoxin in the malze. Invasion of the . fungus

is not clearly explained yet, however an insect plays an impor-
tant role on it. And also some different types of damage such as
a bite, a hole and a trace of insect more under the pericarp on
the kernel are recognized in maize. Identify kinds of insects  or
tvpes of kernel damage will make clear the role of insect on the
fungus invasion and aflatoxin occurrence. :

Materials and Method _ : _ _
Plot was arranged in 1 rai(40m x 40m} with the standard cultiva-~

tion practices. Suwan 1 variety was planted in the spacing of
0.75m between rows and 0.5m between hills with 2 plants per hill.
Thinning, weeding and fertilizer application were practiced in

the same day at two weeks after planting. :

Pheromone traps were set at 5 points in the field and trapping
was started from May 25th, 1890. Moth and other insect  in the
trap were counted twice a week and plated on culture media to
check fungi infestation on the bouy Pheromdne was changed every

45 days. _
Pit fall traps were set on the ground at 10 points in the field
with ground corn as feed. Trapping was started in July 2Znd, 1890

and plating was carried out. Feed in the trap was changed thene\—
er necessary, ' : .
No. of insects on the corn plant was counted twice a week start-
ing from 41 davs to 90 days after planting. . :
100 ears were taken once a week from 75 days to 131 days after
planting or 20 davs to 80 days after 50% silking as the sample
for examining ear and kernel damage and fungi infestation . Ear
was separated for damaged ear observed trace of damage and non-
damage ear, then kernel samples were taken for fungi infestation
from damaged kernel from damaged ear, sound kernel from damaged
ear and sound kernel from non-damaged ear.

Summary of Result

Number of insect on the corn plant were counted twice a week from
July 10th to August 28 as shown at Table 1. Corn 1leaf aphid
appeared - almost similar period as last year. Corn stem borer
started to observe arcound 10 days later and longer vwperiod this
vyear than last year. Corn ear-worm appeared about a week later
than last vear and observed longer period,

Moth of corn stem borer was trapped by pheromone trap and its
number and other insect were shown at Fig 1. During the corn
growing perviod at least 2 times of moth stage of corn stem borer
was observed at planting time to silking time as the first season
and before phv51olodlcal maturity to harvesting time .as second
season,

Percentage of moth carried fung1 were 50.2% for A.Flavus, 20.1%
for A.niger and 74.6% for other fungi during the corn growing
period. Fungi on the other insects trapped in the pheromone were
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carrying 32.5% for A.flavus, 19.6% for A.niger and 76.2% for
other fungi. Moth were carrying A.flavus more than other insect.
insects trapped in the pit fall trap were not identified properly
yet, however their A.flavus carrV1ng rate by plating wére as high
as 70.7% in average.

No. of damaged ear, damaged trace ear and non-damaged ear in the
sample at_different growth period is shown at Fig., 2. Sampling
was. started from around 20 days after 50% silking. Portion of
damaged ear. and damaged trace ear at grain filling period were
less and gradually increased. Neither A.flavus nor A.niger were
observed abt early sampling. None of fungi inside kernel were ob-
served. A.flavus on the kernel surface of averaged damaged ear
infected more than non-damaged ear. However between sound kernel
and damaged kernel from damaged ear was not significant differ-
ent. e e e e e e e e o At e e o 1 i b 8 B o e

MONTH DAY A B c b E F G H I J K L M
1 JUL 10 00 1823¢ O .0 -0 G 0 0 v] 57 g &1 0
2 JUL 13 0 31566 0. 0 O 0 © 0 0 101 2 0 8
3 JuL 17 0 54297 O 6 1 0 0 0 13 252 1 48 i
4 JUL 20 0 g8 0O 0 ¢ O O 0 2 147 1 31 0
8§ JuL 24 0 45 & 0 © 0 © O g 93 1 30 0
6 JUL 27 0 o 0 0 o 0 ¢ 0 g 81 0 48 6
7 JUL 31 0 o ¢ 0 0 D 2 4 0 4 0 40 1
8 AUG 3 0 1 6 1 6 0 8 2 0 9 2 28 O©
9  AUG 7 0 e 0 -0 0 0 1 0 0 16 1 29 3
10 AUG 10 0 0 0 0 & 0 15 1 0 5 0 11 1
11~ AUG 14 0 o 0 0 2 0 1 0 O 7 1 8 0
12 AUG 17 4] 350 Q¢ 0 3 0 18 o 0 15 0 26 0
13 AUG 21 0 0 ¢ 0 P 1 0 ¢ 0 11 & 7 1
i4 AUG 24 0 ¢ ¢ .0 3 a0 21 a 0 6 1. 1 ¢
15 AUG 28 0 0 0 0 2 0 T 0 0 10 1 0
TOTAL 0 106457 O 7 25 1 73 7 15 853 25 369 ‘19
A: Comwon name = Corn Thrips i H: Comnon nawe = COrh arinywoli
Scientific name = Franklinella williamsi Hood Scientific name = Mythima separata
“{family : Order) = {Thripidae : Thysanopkera) {Family : Ovder} = {doctuidae : Lepidoptevael
B: Common name = Forn Jeaf aphid 1: Common mname = Green stink bug
Scientific wame = Rhopaloesiphum maidis (Fit h) Scientific name = Nezara viridula (L.)

(Family : Order} = (Aphididae : lomoptera) {Fawily @ Order} = {Pentatomidae : Hemiptera)
3: Common name = Lady bivd beetle

U: Commen name = Rose beetle:
Scientific name =

Scientific nane = Adoretus compressess Yeber

(Family : Order) = (Rutelxdae : Coleopiera) (Family : Qrdev} =
0: Com@en name = Egg o! corn stenn boaer_ K: Cowmon name = Froghopper Qr'Spittle bug
Scieptific name = Ost11n1a furaacalis (CGuenee) Scientific name = Callitetrix vevsicelor T.
{Family .: Order) = (Pyralidae : pepidopteral (Family : order} = (Cgropidae : Homopteral
E: Common namé-: Larvae of corn stem borer L: Unknown
Seientific name = Ustrinia turnacal1s {Guenee)
(Family * Ordet) = {Pyralidae ; Lepidoptera)
M: Unknown

$: Compon name = Egg of COTRH ear-worl
scientific name = Heliothis armlgeta Hunre1
(Family : Order} = (\Octuldae _Lepidoptera)

Gi Lompon tawe = !atvae of corn ear-worm
Scefentific name = Heliothis armigera Hubrer
{Family : Qrderl = (Noctuidae : Lepidopteral

Table 1: Insect Count on the Corn Plant
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MOTH OF CORN STEM BORER TRAPPED IN PHEROMON TRAP ~
"CALIBRATED BY DAILY. AG/VIIS0
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Fig. 1: Traved Moth of Corn Stem Borer

INSECT DAMAGE ON THE FIELD CORN
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AG/VIXI/90

Evaluatlon of Insect Appearance and Its Damage that Occurs under
Field Condltlons

Code No._INIA(l)HF, B

Background _ :

It was cons1dered that insect damage were important factor for A.

flavus lnfectlon on aflatoxin occurrence. Ecology of insect in
the maize’ productlon field is an essential factor to understand
the situation of malze plant and the fungus infection.

Ensects appearﬂnce in the maize field vary depend on a kind of
insect and "~ season. There are some insecticide recommended for
maize, although maize farmers do not use it generally in Thalland
due to eoonomlcal reason.

Materials and Method :

Plot was set 40m X 40m{ 1 rai) and planted by spacing of 0.75m
between TOWS and 0.5m befween hills with 2 plants per hill. Suwan
1 varlety was planted with the standard cultivation practlces.
Thinning ,weeding and fertlllzer appllcatlon were done at 2 weeks
after planting.

Treatment plots for Tr. A(furadan application} and Tr. Blcontrol)
were set at 5 locations by 20 rows X 20 hills and treatments were
applled in it.

Granular type of carbo furadan was applled in bhe whorl at 4
weeks after planting.

Insect counts on the corn plant were carrled out twice a week
from July .10th to August 28th.

Harvest was practiced in October 12th and samples for fungi
infection and aflatoxin contamination at harvest and 2 weeks
after harvest were taken after separating ear to damaged, trace
of damaded{unhnown damage on the ear) and non-damaged.

Summarv of Result

Insect count on the corn plant is shown at Table 1. Tremendous
effect of furadan for corn leaf aphid and lady bird beetle were
recognized, however for corn ear worm and some others were not.

Corn stem borer’s larvae and corn ear~worm's larvae appeared
later than last vear and. stayed longer this year.

Ear condition at harvest is shown at Table 2. About 80% of planed
den31ty was .obtained at harvest. Mere than 20% of rotten ear
whie¢h was due to lodging plant was observed.

Damaged: edr: in ‘average were 3. 2% and 6.1% on Tr.-A and Tr.-B

however no 51dn1f1cant ‘different was recognized. Trace damaged
ear were 34.5% on Tr.~A and 25.9% on Tr. and different was
significant .at 5% level. Non-damaged ear were 36.0% and 41.8%

respectively and there was no significant. _ )

Fungi infection at harvest was checked on surface and inside
kernel. A.flavus was observed 46%, 0% and 24% on damaged, trace
and non-damaged in insecticide plot. In the control plot, 100%,
96% and 42% of kernel was infected. However there were not sig-
nificant different in both between treatment plots and among the
ear conditions. _
Aflatoxin from the samples at harvest and 2 weeks after harvest

are under the analysis process.
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inpect Damage

Harvest Date 12/10/80

pamage Ear! insect damage on the kernel

Rotten ear: rotten or germinated due to lodging or other

pLOT A: FURADAN AFPLYIED IH WHORL FLOT B: CONTROIL
:g.::::===:======_333¥=============:===:z=2==:=::: R R 2 A I T R A L R R T R R S E AR S T S R S S SRR S SRS LT -4}
~ Harv. Damage Damage No Damage Rotten Harv, Damage Damage No Damage Rottien
PLOTTE. ﬁar-_ far Trace ¥ar  Rar Ear PLOTTE. Ear Ear Trace Rar  Rar Bar
L2 EmEFEECEQXTSSSSSSRSISESEACSSRSTIESISSSIIIRSNISS SO CSRUrYSYEETECSTAISSsOSgESSTSscEESEOoSSLuEzsIas
1 4 33 16 81 137 100 1B 319 14 72 125 108
2 A 350 1§ 113 131 58 2 B 312 12 70 128 102
3 A 331 3z 126 110 63 3 B 317 19 82 138 8
4 A 314 57_ . 112 82 53 4 B 315 12 81 165 57
5 A 33530 142 129 34 5 B 342 41 111 115 5
TOTAL 1664 1533 574 599 338 TOTAL 1605 28 416 671 420
AVG 332.8 30.6. 114.8 119.8 67.6 AVG 3zl 19.6 83.2 134.2 ) 84
4 ) 3.2 34.5 36.0 20,3 4 6.1 25.9 41.8 26.2

Table 2: Ear Damage Conditions at Harvest Time
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AG/XT1/90
Large Scale Practices on Concerning Harvest Method and Aflat0X1n

Occurrence in Maize
Code No._I~3~(1) (1990-1991)

Background | SR S
Previous 'study in the project concerning harvest methods and

storage by following to the harvesting practices. to compare
conventional harvesting method which remove husk at field " and
harvest with husk was carried out in- 1988 and 1998. -

The result - in both years showed similar tendency on aflatoxin
contamination that ear harvested with husk was always lower than
conventional -methed during the storage period, although the
contamination level in 1989 was much lower than 1988. .
Prior to recommend this technology to maize farmers, several
research items to confirm its efficiency was ‘required. Practical
size of operation was raised to approve the effect of new method
at farmer’s level. Socio~economical factor was taken into consid-
eration in this study.

Material and Method :
Three maize growing farmers were selected around the StatJon.

Harvested and stored maize at three farms were as follow;,

Farm 1:
rlanted area; 25 rai
planted date; May 24-27,1990
harvested date; September 5-7, 1990
variety; Suwan 1
stored maize; +husk - 8764.9kg with husk
~husk - 8723.5kg without husk
size of store; 4.3m(W)X5.5m(D)X2.0m{H)}. 2.15X5.5X2.0/¢tr.
material; wood{both floor and wall)
structure of store:; separated from residence. space under
the floor is 70cm. roof is zinc roofing, :

Farm 2:
planted area; 18 rai
planted date; May 23, 19380
harvested date; August 29-30, 1990
variety; Hercules 40(Ciba Geigy)
stored maize; +husk - 4801,1kg with husk
. ~husk - 3966.0kg without husk
size of store; 8.7Tm(W)X2. Sm(D)KI am{(H). 4.35X2. 6\2 O/tr.
material; bamboo{both floor and wall)
structure of store; separated from residence. space under
the floor is 3%em. roof is zinc roofing.

Farm 3: :

rlanted. area; 30 rai

planted date; May 27, 19%0

harvested date; September 12-13, 1990

variety; Hercules 40(Ciba Geigy) '

stored maize; +husk - 4579.8kg with husk
~husk - 5280.1kg without husk
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size ?f store; 5.1m(W)X2.2m{D)X1.9m{H). 2.55X2.2X1.9/tr.
material; bamboo{both floor and wall)

structure of store; under the house. space under the floor
is 25cm.

Observation items:! : :

1, temperature - measured at 5 points in the bulk of each
, treatment and ambient temperature. .

2. ¢o2 - measured by Gas Tech co2 detector at 3 points in
the ‘treatments at Farm 1 for the initial ten days.
3. fungi - taken sample from harvest to 10th week of
storage by 1 week interval., density was examined on the
surface of kernel and inside the kernel.
The work was done by microbe section.
4, aflatoxin - taken sample from harvest to 10th week of
storage by 1 week interval.
Toxin detection was done by microbe section after screening
by BGYF and extraction at station.
5. kernel moisture content - measured at the same time of
aflatoXxin sampling .
6. volume of harvest - volume change by harvest with husk
was estimated at each location.
7. harvest work efficiency ~ harvesting speed was estimated
between with husk harvest and conventional harvest.

Summary of Result .

Temperature range across 5 sensors inside the storages were shown
at. Fig.l. The level of temperature at three location were ~varied
among the location and between treatments. The range of tempera-
ture at with husk storage was in the higher than of the without
husk at three locations. The levels of temperature range on with
husk were the highest at the largest stcrage of Farm 1 and the
jowest at the smallest of Farm 2 and the changes during the
storage period were large which were high at initial 2 weeks and
gradually decrease to the end of the period. Difference between
maximum and minimum were also large at initial period and gradu-
ally became smaller. The levels on without husk were not signifi-
cant different and its change during the storage were small.
Temperature ranges of maximum and minimum were small during the
period at three locations.

A.flavus, A.niger, F.moniliforme, P. funiculosum and other fungi
were examined infection ratio from 100 kernel on the surface and
inside the kernel every week from harvest to 9th week of storage
as shown at table 2. Surface fungi was plated on the culture
media directly and inside fungi was plated after surface sterili-
zation.

Aflatoxin producing A.flavus on the kernel surface. at three
locations varied their infection levels as location average 43%,
92% and 67% at Farm 1, 2 and 3 respectively. However A,flavus
inside kernel on location average were 4.5%;, 4.3% and 2.3% at
Farm 1, 2 and 3 and their difference between +H and -H were 3.4%,
4.7% and 4.2% lower on +H than -H. A.niger also showed similar

result, although infection level were different. ' F.moniliforme
and P.funiculosem on surface sterilization showed also, similar
trend in the treatment average. On the other fungi, Botrvodiplo-
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dia sp. concerned 1ts sericus effect to Kkernel "quality’ which
pericarp changes. color into dark ‘and endosperm —changes into

greenish, Its was observed. most of sampllng time at three loca-
tions.

Results of aflatoxln analysis at three locations are shown at
Fig. . Average aflatoxin contamination on with husk in: three

locations were 66.5, 93.8 and 119.9 ppb- at Farm 1y Farm - 2 and
Farm 3 respectively, though reverse results were observed at §
week and 10 week at Farm 2. And on without husk were. 178.9, 267.5
and 273.3ppb respectively. Average deduction by harvested and
stored with husk were 37.0%, 35.1% and 43.9% at Farm'l, Farm. 2
and Farm 3. ' ' : R .
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TEMPERTURE RECORD
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Table 1 : Fungi Infection at Harvest and. Storasge

RESULT OF LARGE SCALE FARMER ' FARMER ¥, 1 AG/xxixBo
= kernel no washed: surface fungi

1% NaGCY 1 min, surface sterlllzatxon penetrated fungx

WASH
Date 06/09 13/09 20709 27/09 04/10 11/10 18/10 25/10 01/11 08/11
Period  harvesl-week?- weekS-weekd—ueekS -Weekf-week?= week8~week9~week

TOTAL Aflatox1n(A+B}(%] o : -'-i
35 78 2T 30

+H 0 1 6 -3 116 ‘ 369
-H 3 3 40 150 94 162 128 310 351 - 558
A.Flavus(%)
NO : _ _
+H 11 54 70 62 24 2. 62 20 88 4
-H 60 16 70 72 12 42 32 4% 4B B8
WASH . - o
+R - 4 s .2 2 22 2 -4 2
-H - 10 4 - - 28 ) 2 4 8
A.niger{Z)
NO . :
14 29 100 . 74 100 100 100 100 100 @ 100 100
-H 56 98 100 100 100 100 100 -100 . 100 100
WASH : '
o - 2 10 - - i - - - 4
-f - 4 6§ 2 2 6 2 4 § 16
F.moniliforme(X)
NO '
+H i1 - - - - - - - - -
~H 3 - - - - - . s - -
WASH . _
+H 15 12 24 4 - 4 - - 4 -
-H 12 24 24 36 16 - 8 36 14 28 18
P. funzculosum{%}
XO . _ L
+H 18 2. 12 40 4B 26 - - - -
-H 49 16 4 32 50 40 - - - -
WASH : _
+H 15 12 24 & - 4 - - 4 -
-H 12 24 24 36 16 8 35 14 28 18
OTHER FUNGI{Z)
NO
+H - 4 0 - - 22 28 24 .12 - A4
-H 1 4 & - 2 4 88 20 14 40
WASH
HH - 4 12 26 22 42 14 34 38 12
-} 4 4% 10 8 24 100 2 13 15 42
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RESULT OF LARGE SCALE FARMER ¢ FARMER NO. 2 AG/XII1/90

NO = kernel no washed: surface fungi

WASH = 1% NaOCl 1 min. surface sterilization: penetrated fungi

Date 30708

13/09 20/0% 27/09 04/10 11/10 18/10 25/10 01/11 08/11

Pefidd'5harves14week2~week3~week4-Heek5~week6—week7—week&—weekg-weeklo-uee AVG

TOTAL Aflatoxin(A+B}(X)

+H 1] 0 58 60
SH 0 65 134 279
‘A flaves(®)
NO :
_#H s8 485 58 48
~H" 47 6 58 68
WASH '
+H 4 - 2 -
-H 1 30 8. [
A.niger(¥)
o .
+H 27 100 100 100
-4 99 30 90 100
WASH o ’
+H 1 - 4 2 2
-H 3 24 12 4
F.moniliforme(x}
NO -
+H - 2 - -
-.H - - - -
WASH '
+H ) - - 14
‘K 11 14 . ¢ 18
P, funiculosum{%)
NO
+H - - - 50
-H 5 - - 66
WASH B '
+H 5 B 12 40
- -R 8 38 40 86
OTHER FUNGI{%)
NO
+H 1 § - -
-4 - 2 . .8 2 -
WASH
+H 3 10 14 6

140
908

100
100

52
66

22
64

faI=]

12
12
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325
294

100
100

34
32

14
38

10
10

84 .

551

100
100

o

18

- 32

8
102

12
10

. 22

329

24
10

100
100

26
36

10
24

63
254

14

100

100

16
22

34
24

10
12

280 103.2
138 294.3
35.07

78 36.2
64 34.3
5 2.
14 &,

-3

98 92.5
100 91.9

26 5.5
20 12.4



RESULT OF LARGE SCALE FARMER : FARMER NO. 3 AG/XIT/90

NO = kernel no washed: surface fungi
WASH = 1% HaOCl 1 min. surface gsterilization: penetrated fungl

Date .- 13/09 20709 27/09 04/10 11/10 18/10 25/10 01/11 08/11 15711
Period = 0-weekl-week2-weekd- weekd-weekb~ weekﬁnweek7 “week8-~weekd~ week AVG -

TOTAL Aflatoxin{A+B}(¥X) - : o
+H D ‘23 018 121 290 78 124 15 .22

. 3 23 §3 237 437 326 258 K87 268
A.flavus{%) :
NO
+H . . .
-H 28 56 . 70 68 98 98 100 - 42
WASH 194 98 92 46 86 78 100 100 30
+H - '
I 2 - - -
W 8 6 8 4 - - 2 6 4
A, nlger{x)
NO
+H . ) - . . : . T .
-H 100 86 98 100 g4 g2 . B8 100 100
WASH - L_js g8 100 100 100 100 98 54 100
+H - : :
-H 7116 2 - - - - - - -
- [N R 2 - 2 g 2 - -
F.moniliforme{®)
NO
+H —
-H - - - - - - - - -
wAsH - - 4 - - - - ~ -
‘f‘H -~ :
~H .26 8 - 10 2 - 4 - 4
R - 16 38 36 4D 6 8 16 - &
P, finiculosum{%)
N0
+H o
-H .3 14 - 32 16 - 10 10 3z 10
WASH 4 - 18 32 24 4 24 14 10
+H T ' : : : _
-H 6 .10 10 32 30 26 13 18 24
=N -5 14 18 28 26 28 38 - 18 36
OTHER FUNGI(X) '
NO .,
+H f : :
“Hoc e 10 10 2 10 50 . 8 6 10
WASH L8 6 6 - 12 36 10 8 10
+H o :
-H - 10 10 10 10 1 10 12 10
-H 4 6 20 5 10 12 10 12 18
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509 119.9'
531 273.3
43.871

44 60.4:
28 75.2

- 0.2
6 4.4
100 94.8
100 92.6
- 1.8
A 2.2

- 0.0
- 0.4
- 5.4
- 16.4
18 14.5
2t 16.4
12 18.1
20 23.2
10 11.6

1 10.0

10 9.2
12 11.0
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I Post Harvest Section-

Corn sheller lmprovement (1988 1891)
Code No m-3- (2) A (I-1-¢2)- B (a)&(h))

OhJectlves R :
This experiment vas conducted to- clarlfy the relatlonshrp among the

type: of cylinder, machinery design, operatlonel conditions, moisture
content of maize and mechanical damage of kernels, to select practical
type of improved corn sheller from three proto-tyoes for high moisture

maize.

He\hods and Procedures . : :

Three iypes- of. proto type cylinders (rectangular spike tooth with
drum, spike tooth with drum and spike tooth with cage cylinder) and one
reference type (plate tooth cylinder) were tested to evaluate their

efflctency at MQIRC. Ear maize samples” of Suwan 1 ang Suwan 3 were
prepared to have dlfferent moisture content of 18,22,26 and 30%, and were
shetled at four different peripheral speeds ranging from 5.2 to 12.7m/s.
Ratio of broken or damaged kernels, power consumptron and brakage of cob
was investlgated

Suitable arrangement including operational conditon are to be
investigated on cleaning part. Effect of aif flov rate, hibration speed
feedlng rate is to be analysed concerning cleaning performance.

Results - - -
‘Ratio of hreakave was lover than Iast year 'experiment at 18, 22 and

26% of mOisture content Ratio of brakage incresed rapidly at moisture
content of - 30% . ‘Spike. tooth with cage cylinder showed lowest treakage of
"the level of 7¢, and we might select this type if we should. ¥e need more
analys:s to conclude, for, 7% of breakage is still in a high tevel and
spike tooth with drum cylinder also is nol so bad.

" Trial sheller with rasp bar cylinder drum shoved good. performenCe at
sheiling ears stored with husk. Ratio of brakage was below 43 at
Derapferal speed of 10 or 12.5 m/s, and it might be lower than last year’
result shelling wlthout husk if compared with corresponding one. The ratio
of breakage was a llttle tower when shelled after 30 days storage than 60
days’. . e :
For furthur anal331s, we asked a faver of Mr. Azuma, short ferm

expert of thxs fleld

Problems and Future P!ans
11 is not clear ‘why they shoved ijow performance at moisture content

of 30%. 1% mlvht be assumed {1) ihat variety had some effect on breakage
for Suvan 3.was used only for this treatment or (2) that onily this sample
had some specific properties. The method determining ratio of breakage
seems 1o have no probiem, for we have been conducting this ‘experiment for
three years in. succes3|on

For 1881°s slan, one type of cyltnder is to be selected for
performance ‘test of lmproved corn shetier for high moisture maize.
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Fig.1 Spike Toolh Cylinder (Cage Type with 5 Angles)
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study ‘on the relationship between damage on kernel, kernel moisiure
content and afiatoxin contamlnatnon (1988-1990)
Code No. H 1-(2)-8

ObJectlves -
-This expertment was conducted %o tnvestlgate the effect of -broken
kernel and. fmpurity mixed in intact kernel on aflatoxin contamination

during storage perlod

Nethods and Procedures .

- Manuatly shelled ear maize sample, varlety Suuan 1, vere prepared to
have,four,d:fferent ratio of brakage and impurity as following percentage
of 020 (Contro}e_and-innocuiated), 0:3, 3:0 and 3:3. Moisture content of
the samples were 18, 22, 26 and 30%. Each sample vas weighed lkg and
packed in perfolated plastic container covered with cotton clothes and
siored in a high humldlty cabinet arranged at random. All samples were
inoculated with-A., flavus previously except-for 00 controie.

Mold infection was inspected for 0:0, innoculaied and controie, on
ithe 0, 1st, 3rd, 5th, Tth, 10th and 14th day. Aflatoxnn contamination was

examlned on the 0, Brd 7ih and 14th day.

Results :
Analysis of mold and aflatoxin contamipation is under processing.

All-samples except for 18% moisture content could be observed to be
infected.

Problems and Future Plans
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tmprovement and development 6f moisiure meter{-(lQSQ*IQQL)_K
Code No. I -2-(2) : L

Objectives -
This research Was conducted to develop an molster meter for ear malze

in Tailand,

'Hethods and Procedures : _
Two types of pluer type electrodes were fabrlcated appi;ed to

"{D-2L", a resistant type moisture meter.

Twelve samples of edr maize, ”Suuan 17, "Suwan 2”"”Suuan 8” and"
three hybrids, are collected from differeni locations ito be dried.-into 10
different moisture levels and were measured by ear maize moisture meters.

To delete dlspersron of daia, meters were calibrate by oven. methods

from three parts of ears

Resudits
Exper:ments are under processane

Probiems and Future Plans :
1) Even a slight difference of measurlng po:nt results ina hrg

dispersion of determined value.’
2) Electrodes shoul be modified to be easy to. deal ulth
3). Electric circuit sheuld be modified to indicate calibrated: values
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Catsbratlon test of established morsture meters. (1889-1990)
Code No. 11 2-(2) '

ObJectlves
This |nvest|gat|on vas conducted to calibrate moister meters .in practical

use for Thal maize.

' Methods and Procedures _ . o .

Tuwelve ear-maize samples, "Suwan 1" "Sywan 27, "Suwan 3" and three
hybrids, are collected from different fields. Samptes vere shelied by hand
and. prepared to have seven to nine different molsture contenis accordlng
to their. initial moisture contents :

‘Determined moisture contents by four moisture meters,_”CTR 160”
"Dole-model. 400”, "Multi- -grain. portabte" and "Digital grain moisture
_meter” (KU), were compared with the standard oven methods. Moisture
contents vere. determined one, two and three days later from sample
_preparataon to eveluate the effect of tempering for each moisture meter.

Results : _
- Daia are under processing.

Problems and Futhré Plans
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Standardization of the standard oven methods. (1589-1990)

Code No. 0 -2-(2)

Gbjectives '
This |nvestlgation vas conducted to standerdize oven method of

Thailand in this prOJect

Methods and Procedures. :
(1) Effect of absolute humidity was: investagated between Thaz and US

climates. Both in Thal and US-ambient with dhe: 130°C 53 are cat:hrateu by
72hrs 103°C. with 156g of whole Kernel in ‘US ambient. !
(2) To evaluate the effect of drying time, caltbratlon t!nes vere

compared among 4hrs,: Shrs -and ‘Bhrs- for Thai amhlent
(3) ‘To confirm that tempering has little éffect in Qhrs methods, data '

measured on 2nd and 3rd day are compared with those. on 1st day.

Resulis
Data are under processing.

Probiems and Future Plans B :
MHicrovave oven method might be available for s:mpltfted oven method
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Urex’ treatment of waize to controle Aspergillus spp. and so'prevent
aflatoxsn contamlnatlon (1988-1991) _
Code No. -3 (2)-C-(a)

GbJectives :
~ This experiment vas conducted to develop urea t:eatment methods of
maize wlthout dnsco]oratlon for preventing aflatoxin contamination.

Methods and Procedures :

_ Ear.maise.is stuck in a storage and a contalner of urea solution
mixed- w\th soybean solution are placed in the center for three weeks. For
another-treatment ear maize is-dipped in urea solution and soybean
emulsuon for short tlme and also ‘stored for three veeks.

Results -;icc '
Not yet conducted

Problems and Future Plans - :
At is difficuli:to gel rid of discoloraticn at. effcct!ve
concentratton and it reduces values of the commodlty
Remainder of urea or soyhean might affect the quality of malze
-Ammonia can decompose aflatxin and this can be applied for self-
consumptlon if the induced chemlcal from aflatoxin dose not work as an

carci nogen avaln

—171—



°
Sulfur dioxide supplemented storage of hlgh motsture malze (1933;1990)
Code No. I -3- (?) C-(a) . o R

Objectives
This experiment was conducted to lnvestigate effects of su!fur

dioxide on storage of ear maise.

Methods and Procedures ‘
For pre-test, each 400kg ‘of ear malze vas - fum!gated by 0 5 0. 25

0.125 and 0.0625% of suifur d:oxtde respect:vely According 1o this’
experiment, each 650kg of ‘ear ‘maize- uas stored ‘in a smalt corn érib and
was treated with 0.5% sample weight of sulfur dioxidé at ‘one operation or
0.5%, 0.25% and 0.125%" sample welght of chem|cal treatment at lntervai ‘of
three days. _

During thls experlment, moid anfect:on and’ af!atoxln contamlnatlon
was detected on the 0, ist, 3rd, 6th, Sth and 12th day of storage

Results ER R :
Mold :nfect:on seens to be severer at 0 5& treatment than controf

after sixteen days storage. .
lntermttent treatment nf 0 5% samples Qhoud gaod preservation and

others showed slxght mold ‘infection.:
After treatment; “sutfur dioxide remains from 300 to 500 ‘ppm (some '

shoved 700) and ii decreased during storage, but no remaunder was" detected
in 0, 125» treatment. 4 :

Problems and Future Plans
Sulfur dioxide treatment can be comb:ned with drying

I



Ammenla and sulfur - dioxide supplemented ambient air drylng of high moistur
e maize in Thailand. (1988 -1990)
Code No. H 3-(2)-C-(a)

Ghlectives e n :

-This. experlment was conducted to eva!uqte the potent:al of TAP
(trickle ammonia drying process) and TSDP (trickle suifur dioxide drv:ng
process) in Thai maize. _ _

Methods and.Pro;edures
.~ Not yet conducted.
Resulfé;r |
'3None.

Probtems and Future Plans
- ThHis method should be. applled for shetled maize, because ear maize
has big a;r gaps and.most part of chemicals are lost in vain.
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'Estimation on ‘increase of damqoed kernel rath during hdndllng (1988 1990)
Code No. T -1-(2)-C-(a) and M -1-¢(2)-B-(c) " : _

Objectives :
This experiment was conducted to lnvest:gate the effect of pre-

storage quality of ear maize ‘on ‘aflatoxin preventation: turing storage
period and to estimate the effect of rejecting damaged eqr maize on

aflatoxin preventat:on.

Hethods and Procedures : L _
Freshly harvested ear ‘maize uas claSSIfled into six levels of damages

through selecting procedure:(1) intact, (2) scratch on sead.coat, (3)
mechanical damage during and before harvest, (4) insect, (5) A flast

infection and (8) mold infection except for A, _flavus.
ALl ear maize samples were innoculated and were kept in gunny sacks

and stored for 14 days buried in ear maize stack. Durlng and after
storege, all the samples vere inspected concernlng the’ relatlonship among
damages, A. flavus infection and aflatoxin contamination.

Resultis '
This ewperlment has not yet been conducted.

Problems and Future Plans :
This experiment can provide a analvt!cal point of view for the

infegtion route of A. flavus, but i may not be practical if we could make

recommendation for farmers according to the result of this experiment.
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Study of the improvement of storage fa0tllt|es for farmers. (1988—1991)
Code NO Ir-3- (2) C-(¢) - . _

DbJectlves
- This experlment was conducted to clarify the effect of modification
1n farmers storage durln0 ear to improve farmers’ starage facitities.

Methods and Proeedures i : : - ‘

Experamental models of two e!evated fioor corn cr|bsuzth capacity of
5 tons €2.6m x 2.6m x'1.8m (b x ¥ x H)) were constructed, one of which was
fitted with three tuniels made by bamboo cage inside. Each storage was
equipped with temperature sensors at 0,720,760, 100 and 120 cm above floor.
of -the storage ‘at 30:cm intervals. And humldlty vas measured everyday at 9 .
ponnts of each storage: _

Aflatoxin contamination was detectied from eample kept in the net bag
in tron cage from 15 pOInts at each sampt|n°

Results | : :
"~ Data are under analys:s Modified storage seems to be better but not

to be enough for preventlno aflatox:n eontam:natzon

Problems and Future P!anq
"1t seems not to be enough drylng stored ear only hy modtftcatlon of

Storage when ambient conditions are not so good.
Ferced air or heated air couid be applied to accelerate drylng Speed
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Simple drying method-2 :
Research on drying ear maize with vunyl plastlc house (So!ar heat dly}ng).

(1990) .
Code No. I -3-(2)-8-(h)

Objectives .- - o -
This experument Was conducted to develop a s:mpte and low cost

wethods of drying ear maize by using solar radiation effectively. -

Metheds and Procedures . ‘ _
Two types of plastic house, open sangle 1ayerd and closed three-.

layered, vere fabricated to determine effect of sun drying. Freshly _
‘harvested ear maize of hyhrld was stored in plasttc houses in ZUcm depth,
and was stored for three weeks.

Temperature and. humidity profile of env:ronment and 1n31de the
houses, solar radiation and air flow rate vas recorded. Af!atoxan
contamination was determlned durtng and after storage

Resulis : : :
Ten days are enough to dry maaze up to 14& in the m;ddle and top

layers and fourteen days are enough even in- the bot tom layer.
Aflatoxin analysis is under process. : :

Problems and Ffuture ?ians _ :
- Drying rate was not equal among - layers.. P
To utilize collected ‘heat, small fan can be instalied at the bottom

of the house for exhaustion.
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Ailowable duratton for delay of drying in the post-harvesi process of
maizes \1989 1990)

Code No._ H 1~ (2) (C-(c))

UhJectives : :
This ewperlment is conducted to know the allowable delay of drying
concerning aflatoxin contamlnation, and to get basxc data for simulation
of amblent air drylng for ear ma:ze

Hethods and Procedures :

.Ear maize samples of Suwan I were stored in gunny sacks for v, 1, 3,
G, 9 -and 14 days before ‘drying. After storage, samples were dried in flat
bed- dryers with forced amblent bed drying untill they get to their
equlllbrlun motsture content. Temperature profiles at the bottom and top
}ayer of ear maize and ambient and outlat air, relative humidity profiles
of: amhlent and outlet air were measured. Samples were extracted to
determlne moisture content twice a day. Aflatexin contamination was
_determlned before and after drvang )

' Resu!ts

Drying- rate wvas rather high, because -of enough air f]ow Drying rate
and the profiles of temperature relative humidity would be shown later.
But samples for moisture determination was not enough.

For furthur deta:!s, data are under analvsns

Probiems and Future Plans
Extracted samples shoved big dispersion of monsture content because

of the difference of moisture contents among ears.
To know the better tendancy of moisture content transition, total

yeight of samples should be veighed.
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V. ABSTRACT OF THE
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MICROBE SFCTION
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”ASDCI‘Ql]_lUS flavus mfoctlon and contamnatlon in the field

Code No III —(3) 3 1= l

AL flavua mfectlon and contanunatlon route on maize are not

well studied in Thailand.. = However;  in the previous
considerable A flavus infection and contamination on gt?é‘kpg;tjsgigf'
maize plant were. “observed.. "~ -Also, ‘A, flavus contamination in

she]_led maize kérnel ‘was increased as compared to bef i1

ore sh ng.
‘Heénce,  this subject was contlnued to reconflrm the Lactsz Ehatg
observed in last year : _

Materlal

- Malze for the mVestlgatlon was ‘planted “in ‘the test fleld at
Phraphthabat Flela Crops Experimént Station on 1lth June, 1990.
Samples such-as leaf, stem; tassel, silk, husk, c<ob. and kernel,
have been taken penodlcally after 8 weeks growing stage .

y Each samples were: aseptically. cut. mto 200 pieces . A hundred
pieces were d.u:‘ec:tl}r plated on. DRBC medium. 5 pleces/petn dish,
The . other 100 pices were surface sterilized with 2 % NaOCl rinsed
gru;}:e w1th steril water and plated on DRBC mechum 5 pleces/petn

=
At the same- tme alr and soxl sample (10 cm. depth) were Laken
from the field. . - Al these samples were . incubated in ambient
temperature (28~30 T) and fungl were observed after 3~5 days.

Results and d;scussa.on

,z..eaf : Lear snowed allTlOSl. no 1nfec:tlon dunng plant growth.
Surface contarmnatlon varied from 1~23 %. but no clear tendenf'y in
which growxng stage that A flavus ' accumulated

Stem Stem showed almost no mfectlon dunng plant growth.
ngh populatlon of 11~47 % was found in 60 and 53 days after
plantlng. S

- Tassel . Tassea showed almost no infection during flowering,
only 1 % infection was found in 74 and 102 days growing stage.
Surface contamination ranges from 0~22 %. High accunulatlon of
A, flavus was, found durmg 53~80 days old plant.

: _;_S_J_}__!-{' : A_flavus was always found to infect silk at every
sampling tlme start from young dgreen silk to yellow, brown. and

‘very old. dried silk. Highest percentage of infection of 7~10 %
found in brown silk during 67~-88 days old plant Very dried sitk
had less. 1nfectlon of 3% during. 88~102 days growing stage. High

accumulatlon of A flavus was found around 70~90 davys growmg

stage and h.lghest perc:entage of contalmnatlon was 29 9
plant growth

Husk Infectlon on husk was rarely found during/since 80 days
Ol. plantlng, but mcreased when maize become mature. Highest
perceritage of infection of 13 % was found in 102 days old plant.
. Highest surfac:e contammatlon is 34 % and high accumulation of A
'flavus was found around 80 days arter planting.

Cob Malze coo from 60 davs. Um.n 119 days growing stage were

samp}_lng ' There was no 1nfectlon of A flavus .inside the tissue.
Surface contanunatlon was not found in youncT cob..  The

c:ontamlnatlon ‘was around ‘10~14 %starting from 88 ‘days growing

rsoage untll_l 119 cays
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