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Experiment Summary of Microbe Section
in

Malze Quahty Improvement Research Center Project
(MQIRC PROJECT, DoA/JICA)

for

Three Years from 1988 to 1850 Cropping Season:-
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1988. Conducted Reesearch Subject.
{Microbe Section).

1. Analysis of contarrunatlon factors .
(1). Correlation between cultural practices and aflatoxin
contamination.
Code No. IIT-1-{1) .
Related Code No.  I-1= (l) _ :
1-1. Studies on the aflatoxin contept of maize cultlvated under

differnt conditions.

(2). Correlation between post-harvest storlng/processmlg and aflatomn
contamination.. .
Code No. III~1-{2).

Related Code No. I1-1-2). -
2-1. Studies on the aflatomn content m malze shelled by chfferent

types of coin sheller under various operatlng conditions and
moisture content of maize.
3. Countermeasure of. aflatoxin. preventlon
(3). Aflatoxin prevention by control_hng A flavus
Code HNo. III-3-(3})-
3-A. Studies on the effect of amimonia treatment for prevention of
fungus invasion on ear and grain maize.
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1989. ' Conducted Research Subject.
_(MicrObe Section).

1. Analys;Ls of contamlnatlon factors, '
(1). Correlation” between cultural practices and arlatoxin
' contamnatmn
Code No. -III-1-(1). -
_ Related Code No. I-1-{1).
{2). Correlatlon between post-— harvest stonnglprocessmg and aflatoxin
contamination. =
~Code No. III-l (2).
. Related Code., No.  II-1-{2) :
{3). Characterlstlcs ‘of A.flavus relatmg aflatoxln contamlnatlon
“Code No. ' HI-1-{3).
3-1." Studies- on A-flavus and aflatoxin contamlnatlon rout:es in
Thai maize.
3-2. Studles on the p0pulat3.on of A. flavus 1solated from soil and
Jair.. :
3-3, Water act1v1ty of maize and growth of A, flavus
3-4. Equl]_tbrlum moisture content of malze dnd growth of A. flavus.
2. Improvement of test techniques.
(1). Improvement of simple and rapid analytlcal method of aflatomn.
. Code No. CIIT-2-Q1) '
1-ASB. Aflatoxin content in stored maize determined by
Immunoassey (ELISA)
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1990. Conducted Research Subject.
(Microbe Section).

1. Analysis of contamination factors.

(1). Correlation between cultural practices. and aflat'omn
contamination.
Code No. III-1-(1).
Related Code No. I-1~{l).

(2). Correlation between post-harvest stonng/processmg and aflatoxln
contamination. :
Code No. IlI-1-(2).
Related Code No. II-1-{2). RN

(3). Characteristics of A flavus relatmg aﬂatoxm contamlnatlon

' Code No. III-1-(3).

3-5. Studies on the populatlon of A. flavus and- aflatoxln content
in ear maize stored with and without husk in farmer's ¢rib.

3-6. A flavus infection and contamination in the maize field.

3-7. Identlflcatlon of aflatoxin .producing ability of A flavus by
coconut powder and coconut cream agr. -

3-8. Studles on A. flavus infection and aflatoxin contamlnatlon
during sun dry in the middleman and laboratory scale _

2. Improvement of test techniques.

(1). Improvement of simple and rapid analytlc:al method of aflatomn
Code No. ITT-2-(1).

1-C. Improvement of the mini-column method for t'he aflatomn
content in maize.

3. Countermeasure of aflatoxin preventlon

(3). Aflatoxin prevention by controlj_mg A flavus
Code. No. TII-3-(3).

3-B-1. Control of A. flavus and aflat‘.omn contajmnatlon of high

moisture content of maize in anaerobic condition.
3--B-2. Population dynamic of microorganism involved in maize stored
in anaercobic condition.
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1991 Research Implementatlon Plan
(Mlcrobe Sectlon}

1. Analy51s of contamlnatlon factors.
(1. Correlation’ between cultural practlces, and aflatox_m
contarmnatlon B
Code"No, IlI-1- (l) :
Related Code No. I«-l (l) .
(2} Correlation between post-harvest storage/processing and
aflatoxin contamination. -
Code No: III-1-(2). - '
 Related Code. No. . I11-1-2).
{3, Characteristics of Asperglllus flavus relating aflatoxin
c:ontamlnablon o .
- Code ‘No. “III-1- (3). R
3-9. . Studies on the growth and aflatomn produatlon by A. flavus
: . various strains from maize, air, and soil in maize field.
3«-10 Changmg of chenical property and aflatoxin formation in

. . -maize: -
3—11' Changlng of phy51cal property ‘and aflatomn formatlon in
- maize. :
3-12.  Study on the contamlnatlon of A flavus from insect damageu
.cob.’ .

2. Improvement of tesi, techmcs
(1). Improvement of simple and rapld andly*tlcal method of flatoxin.
Code No.. I11-2-(1) o
1-C Improvement of mmwcolumn method for the aflatoxin content
in maize.
3. Counter mea$ure of aflatmun preventlon _
{3). Aflatoxin prevention by control_ung A flavus,
Code No. III=3-{3).
3-B-2. Effect of anaerobic condition to the ngWLh of A flavus.
3-B-3. Control of A. flavus and aflatoxin contamination of various
moisture content of maize in anaerobic condition.
3-B-4. Population dynamic of microorganism involved in maize ‘stored
in anaerobic condition. :
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111-1-(1).

Joint Work with Agronomy Section {1988). .

1. Long term study on the relationship of the environmental
conditions that cause aflatoxin incidence in maize.

Related Code No. I-2-{1)-B, G & J-{b) (1988~1992).

2. Effect of different harvest methods, meisture conditions and
storage periods on aflatoxin contamination in maize.
Related Code MNo. I-1-(1)>H & G. (1988~1989). ‘

3. Effect of plant density and nitrogen application on aflatoxin
contamination. _ ' .
Related Code No. I-1-{1)-D. (1988--1989).

4. Effect of crop rotation on Aspergillus spp. in the soil.
Related Code No. I-1-(1)-C & B {1988~1990).

Joint Work with Agronomy Section (1989):

l. Long term study on the relationship of the environmental
conditions that cause aflatoxin incidence in maize.
Related Code No. I-1-{1)-B, E, G & J-(b) (1989). _

2. Effects of different. harvest methods, moisture conditions and
storage periods on aflatoxin contamination in maize.
Related Code No. I-1-{1)-H & G (1989 _

3. Effect of plant density and nitrogen application on aflatoxin
contamination. '
Related Code No. I-1-{1)-D _

4. FEffect of crop rotation on Aspergillus spp. in the soil.
Related Coede No. I-1-{1)-C & B {1989)

5  Effect of nitrogen regarding prevention of aflatoxin
Contamination by the incculatiom method.
Related Code No. I-1-(1)-D (1589)..

6. FEvaluation of insect damage that occures under field condition.
Related Code No. I-1-{(1)-F & B (1989

7. Relation between kernel type and resistance to fungus infection
after inoculation. '
Related Code No. I-1-H1}-A (1989).

8. Relation between envirenmental factors and fungus infection.
Related Code No. III-1-(1)-A + B (1989). . )

9. Monitoring aflatoxin occurence in the major production areas.
Related Code No. I-1-{(1)-J, I-3—(1)-A (1989

Joint Work with Agronomy Section (1990).

1. Long term study on the relationship of the environmental
conditions that cause aflatoxin incidence in maize.

Related Code No. [-1-(1)-B. E. G & J-(b) (1990). .

2. Effect of different harvest methods, moisture conditions and
storage periods on aflatoxin contamination in maize.
Related Code No. I-1-{1}H & & (199Q). ,

3. BEffect of plant density and nitrigen application on aflatoxin
contamination. .

Related Code No. I-1-{1)-D {19%0).

4 Effect of crop rotation on Aspergillus spp. in the soil
Related Code No. I-1-{1)-C & B {1990).

5. Effect of nitrogen regarding prevention of aflatoxin contamination
by the incculation method.

Related Code No. I-1-(1)-D (1990).

6. Large scale practice on concerning harvest methods and
aflatoxin occurence in maize.
Related Code No, I-3—(1) (1990~1931).

7. Reduction of A flavus infection and aflatoxin production by
pottasium application.

Related Code No. I-1-(1)-D (1990).
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research Implementation Plan:

1. Analysis of contamination factors.

{1} Correlation between cultural practices and aflatoxin
contamination.

Code No. III-1-(1).

Related Code No, I-1-{1)}~

Research Membber::

arunsri Wongurai, Prawat Tan Boon-ek, Prasop Thepayasuvan,
sukapong Wayuparp, Veerawat Ninratanakul and Naronsak Senanarong
(DoA). -

KatsusukeArai, Teruhiko Nibe (JICA)

These subjects were studied as the joint research work by the
Microbe and Agronomy sections. The purpose of studies were to
clarify the relationship between aflatoxin contamination in maize
and some Factors occured in cultivation and harvesting period;
physiological, ecolegical and morphological features; environmental
factors including climate; =soil and outbreak of insect pest or
disease etc. '_L“h‘e maize cultivation and sample preparation were
made by Agronomy section and the microbiological study and
aflatoxin analysis have been done by Micorbe section.

Further details may be reffered to in the summary report of
Agronomy Section.

Achivement:

Problems remained:
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ITT-1-(2).

Joint Work with Post-Harvest section.

1. Study on the relation between types of corn she]_ler oppratlonal
conditions, kernel moisture content and aflatoxin contamination
in maize.

Related Code No. II-1-(2)-B-(a) & (b) (1988~1989).

2. Ammonia treatment of maize to control Aspergillus spp. and so
prevent aflatoxin contamination.

Related Code No. II-3-{2)-C-(a)-{i} (1988~1989)

Joint Work with Post-Harvest Section (1989).

1. Study on the relationship between damage on kernel, kernel
moisture content and aflatoxin contamination.
Related Code No. 11-1-{Z2)-B (1989). _

2. Estimation on increase of damaged kernel ratio during handling.
Related Code No. 1I-1-{2)-C-a) & (<) (1989).

3. Allowable duration for delaved drying in the post-haivest process
of maize.
Related Code No. III-1-{2} (1989~1990).

Joint Work Post-Harvest Section (1990).

1. Study on the relationship between damage on kernel, kernel

moisture content and aflatoxin contamination.

Related Code No. I1I-1-(2)-B {(1990).

Development of simple drying method-2.

Research on drving ear maize with vinyl plastic house.

Related Code No. II-3-(2)-B-{b) (1990).

3. Allowable duration for delaved drying in the post-harvest process
off maize.
Related Code No. II-1-{2) {1990).

N

Research Implementation Plam

1. Analysis of contamination rfactors.

(2) Correlation between post-harvest storagef/processing and aflatoxin
contamination.
Code No. III-1-{2).
Related Code No. II-1-{2) & II-3-(2).

Research Member:

Arunsri Wongurai, Prawat Tan Boon-—ek, Nitat Tangpinijkul, Pimol
Wuttisin, Chailwat Paosantdpanich and Sriwal Singhgajen {DoA).
Katsusuke Arai., Yukio Azuma, Mikio Kamo, Akira Matsuzaki and
Makoto Kobayvashi (JICA).

Summary:
These subjects were studied as the joint work by the Microbe and
Post-Harvest Sections. The purpose of studies were to clarify

the relationship between aflatoxin contamination and post-harvest
techniques, e ¢g., chemical treatment to control growth of A flavus,
structure and improvement of shelling machine, drying process and
storing of maize.

The mailze samples were prepared by Post-Harvest Section and the
microbiological experiments and aflatoxin analysis have been done
by Microbe Section.

Further detalls may be reffered to in the summary report of
Post-Harvest Section.

Achivement:

Problems remained:
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[TI-1-{1)-1.
Studies on the aflatoxin content of maize cultivated under
different conditions.

Research Implementation Plan:

1. Analysis of contamination factors. _

(1) Correlation between cultural practices and aflatoxin
contamination.

Code No., III-1-(1)-1, {1988-1990).

Related Code No. I-1-(1]).

Research Member:

Arunsri Wongurai. Prawat Tan Boon-ek, Prasop Thepayasuvan,
Sukapong Wayuparp, Veerawat Ninratanakul and Narongsak
Senanarong (DoA).

Katsusuke Arai, Teruhiko Nibe (JICA).

summary:

This subject was studied as a joint research work by the Microbe
and Agronomy Sections.

The studies were cairied out to clarify the relationship between
aflatoxin contamination and maize varieties; 1its physiclogical,
ecological and morphological features; enviromental factors including
climate: =so0il and outbreak of insect pest or disease; and finally
cultivation and harvesting practices.

The microbiclogical experiments have been done by usual manner
and the analytical method used to detect aflatoxin contamination
were the BGYF and TLC methods.

Further details may be reffered to in the summary report of
Agronomy Section.

Achivement:

Prblems remained:
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III-1-~(2)-1. _ o | o ST
Studies on the aflatoxin content in maize sheled by different
types of corn sheller under various operating conditions - and
moisture contents. ' . o

Research Tmplementation Plan:
1. Analysis of contamination factors. -
(2). Correlation bétween post—-harvest storage/processmg and _
aflatoxin contamination. e
Code No. III-1-{2)-1 (1988~ 1990).
Related Code No. II-1=(2).
I1-3~-(2).

Research Member: _ o o Co
Arunsri Wongurai, Prawat Tan Boon-ek, Nitat Tangpinijkul, - Pimol
‘Wuttisin, Chaiwat Paosantdpanich and Sriwail Slnghagajen (DoA)
Katsusuke Arai, Makoto Kobayashi (JICA}).

summary: IR
This subject was studied as a 301r1t researc:h pro:;ect by the Mlcrobe_

and Post-harvest Sections.

Mechanical damage to grain when shelled is one of the blggest
causes of infection by A.flavus and also the ‘occurence of
mechanical damage to grain, 1s to grain is closely related to the
‘moisture content. '
The mcusture content of the maize was adjusted to 4 levels in the
field and they were shelled by 4 types of corn sheller under
various operatin  conditions. Shelled grain was packed in gur_m_y
bags and stored 4 weeks. Periodically samples samples  were -
extracted and sent to the Microbe Section for aflatoxin analysis.
The analytical mmethods used to detect aflatoxin contamination
were BGYF and TLC methods. ' o '
Details of the results may be reffered to in the summary report,
Code No. II-1-(2)-B-(a) & (b} : o .

Achivement:

Problems remained:
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TI-1-(3)-1. |
Studies on A flavus and Aflatoxin Contamination Routes in Thai
Maize. :

Research Implementation Plan:

1. Analysis ‘of contamination factors.

(3. Characteristics of A flavus relating aflatoxin contamination.
Code No. III-—l ~(3)~1  {1989).

Research. Member: _ :

SUD?rat -Kositcharoenkul. Kanjana Bhudhasamai, Prawat Tan Boon-ek
(DoA

Katsusuke Arai (JICA)

Summary .

To-. know the . actual swuatlon of aflatoxin content and A. flavus
contamlnatlon route in Thai maize, several observation site were
gset . up -in north and = central maize productlon area and taken
samples for analySJ_s pericdically.

The samples -of . -air and sou in the maize flelds ear and she_lled
maize,  air -and dust in the  farmers and  middlemen’'s warehouses
were - goLected for - the -microbiological stidies. ' The high
population. of A flavus was observed in the soil samples of fields
and both warehouses. Freshely harvested ear maize and shelled
maizg were cleaner than long term stored maize. | A flavus density
in the air: ' was very high mnear by working shelling machine, but
normally very low in  the maize field The shelling process is
presumed as a main infestation route by A flavus. ‘Although many’
varlatlons of aflatoxin content in maize were observed, shelled
maize  is usually hlghly contaminated by A.flavus and aflatoxin as
compared with ear maize . It seems to be no regional difference .

in A flavus ‘and aflatoxin contamination.
Achivemeht: 90 %

Problems remained:
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III—l (3)~2 o '
Aflatoxin Producing Ablllty of the Various Strams Qf‘ A flavus
Isolated from Maize, Soil, Air etc. . .

Research Implementatlon Plan

1. Analysis of contamination. factors : :
(3). Characteristics of A flavus relating aflatomn Contammatlon
Code No. III—l~(3)—2 {1989). ‘ :

Research Member: : : .
Arunsri Wongural, Prawat Tan Boon-ek (DoA}) -
Tetsuhisa Goto, Katsusuke Arai (JICA)

summary: : : .
A. Flavus is ong of’ common: fungl in Thailand. . It is- frequentry
found in malze, - both ear and gralns but also in: the- part of “maize -
plant, air and soil in maize Ffield, dust in. farmer's or merchant's
godown, silo etc. . ‘However, it is presumed that "there would be
slight differences in morphoroglcal or - toxu:ologlcal characterlstlcs
among the .strains of “A flavus,  for. instance, .color of c:olony
screlotium formation, - aflatokin producmg ability etc.:

In this study, 121 strains of A flavus . lsolated from - vanous
samples, such as maize, air, soil and. dust in the warehouses etea.
were examined on aflatomn produczlng ability cultivated in GY media
(Glucose"Yeast media)  using ELISA, ~TLC qualltatlve test” and AFPA
media. Among them about . 70% of strains. were identified - as
aflatoxin producer and 30% were sclerotium formation types. - The
relation ‘was not clear between: aflatoxin producing -ability  and
sclerotium formation. Judging the aflatoxin’ producing -ability- by
the colony color in "AFPA media was  difficult. - - Some -colonies
showed flurorescent 'in the revers side of the media. : i :

Achivement: 80 %

Problems remained: :

Background histry of A filavus strains should - be cléared.
Quantitative analysis of aflatoxin should be done by TLC or HPLC.
Aflatoxin producing ability test by coconut powder and cream agar
media should be included in this subject.

- —188—



+ - dAD LE
QN 61 + - qro Qv U39.04 (-5 0¢
¥ ’ - AQ LE
anN AN * - dAO 9E uso.dd b1-5 1 61
= - - AQ 1y (+)08 .
aN UN v - JdA0_ | BE ¥.1ep E1-S | 81
. ) + aro cl (+)25 :
g + 08¢ - + QA 8 U39ty ¥.up A A
+ . - AC 144
4N 52 ¥ - QAO (37 usa.dd 11-5 1 91
- - [ gg. (+30%
an 62 , + - AQ A uae.td - 0i-5: &1
- i + - dAC GE
anN Og - - "AO g9g TEEEY) -5 [ V1
: ) .- + - AQD. 9
of] T4 ++ 0K - - A 2% uag.ad 8-8 { L1
: - - e 6L (+++)08 .
2018 CUIU+++ 084 - - HAO 1 MO 2L~ THA L=-5 1 Tl
c A + = RO 80 (+++)98 . .
e 16 ++ ou<< + - AD gE ROTIoA-S1 10M =S4 11
: . + - AQ - 5¢
anN N - : EERY -5 j 01
+ - AO 6E
N (N * ‘ - TAC (4% UooId H.lup p=-5 | 6
: ¥ - ai0 a9
aN 61 + - L0 E EEERY £-5 | 8
. . - + 4 XD 9L (++)9§ .
N 08¢ = - qLo 1V God Ty _ e-8 | L |
) , N kS - dAD 6¢ (1108)
RS EEEESE - - QAo (1 LR -5 1 8
R g - ¥ 4 aX0 | 6E B ]
~ 10N UN - + QAD 3E RV -V | &
1 e ¥ - kO 53]
QN AN + 44+ IR R Uoo.lid V-V | ¥
- . = - qAQ | g8 :

c R K aN - + =, AC BEXGE EEERVE g-v 1 e
/408 Tau . ) + - L0 g0 REEESI .
"P1e1d Tiyduayd-dN L2 + = AQ 68 g do9.d T L eV 1§
Bg/Inf 7118 . - e . - : _ +ok AD ¥ e+ )UR 102108 . (LIV)
P1RTy ARSI BT v DECK - (CAHQTZTY o 44 AC [ Ok Uty St (R 4 (=¥ 1
: ] . RERNECIE (q4da) o L TOdRTeg 07D Nu/u)e il R )

SHIvWal “r1eENd S CAOSSTR [ TJA~AN b ~EUNTPSW vdgy : aLdoToydacy  #0Ines ‘ON

I oL ounuu o . L {

Cemurppeyl ulsnavtrcy Ho.hdﬁ>qﬁuzmomw
1-1 uixole LIy

—

0 s8{1Spa00RIeyD (wstdelondaoy [o2(qul

- 189~



Table 2
AF productxv;ty of A. flavus (121 stralns)

. Tox1n
Productivity

AFB1 (ELISA)

. No. of N
Toxin_Producer

in 121 strains jin

Noq of Sclero—'
tium formatxon'
121 strains

1380 _pob 160380 330195
75750721 14(12%) AT
TSN 26(227%)_ TS

(total) (86 72%) (39 327%)

ND_ 35 (29%) 18(15%)

ND

Noﬁ détected-
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Table 3

AF productivity of A.

flavus

{in 24 strains)

No. of

No toxin 10 (42%)

—191-

o - T . ~Toxin Production
Source 1 Sirain Place & Month . AFBl ( ELISA )
AL 2 Phraphuttabat,field | >80 (1) Solora (1)
. (Jul/89) 22 (1)
e 2 Lopburi, Silos >80 (2) LY D)
(Jul/89)
Soil 3 PPB, field (Jul/89) | ND (3). 1y |
4 (pburi, field B BTN N A
I(ful/89) il (1) " -
ND (1) 1] —
I Dust. | 4 lPakchong, middieman | 4 (13 | " (1)
[ - L lzodown (Jul/89) ND (33 " (3)
Maize 2 Chiang Rat, farmer'st 8 (1) " -
"Ear” Store house ND (1) " (1)
: (Jul/89)
Maize | 1 PPH, kept in farmer 38 (1) " -
' "Ear" Stare house :
(Jul/89>
= . _ _
Maize 6 PPR, "Ear” Kept in >80 (3D T3
the field (Jul/89) 38 (1) " =
. ND (2) - " (13
| - Total 24
{ ) show the number of strain
Hemarks Toxin producer (in 24 strains)
>80 as strong strong 8 (33%)
79721 med.ium medium- - 3 (13%)
207 weak weak 3 (132




Sources

A 1 from Air
B : from Soi}
C : from Maize

Morphology
Sc : Sclerotium
Sc (+) : Iittle
{(++) : medium

(+++) : many
Cglor

OY : orange-yellow

OYP : pale arange yellow
OYD : dark orange yellow

OYB : brownish orange vellow
Br : brown

Sclero (Sclerotium)

* T little
++ ¢ medium
+++ 1 many

UV-FL (check fluoressent of AFPA petri dish under UV light)

- : cannot identified colony
+ : slightly qan-identified colony
+ : clearly can jdentified colony

Immuno assey

>>80 : mdre than 80 ppb, ca. 5007600 ppb
>80 : more than 80 ppb, ca. 2507300 ppbd
> 80 : nearly 80 ppb
ND- : not detected

TLC qualitative test
~+++ ' strong toxin producibility
++ : medium toxin productivity

+ ; weak  toxin productivity
ND : not detected '
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[MI-1-(3)-3.
Water ACthltY of Maize and Growth of A. flavus.

Researc_h Irnplementatlon Plan:

1. - Analysis of contamination factors.

(3). Characteristics of A. flavus ‘relating aflatoxin contammatlon
Code No. 1II-1- (3)*3 (1589).

Research -Member. :
Arunsri Wongurai, Prawat Tan Boon-ek (Doa).
osamu Tsuruta, Katsusuke Arai (JICA).

Summary: . ' :

The term of Water act1v1ty (Aw) an index of free water in food, is
often used in the field of micobiology. The free wabter in food is
- available by" microorganisms but the growth of fungi or bacteria
has proper relation with Aw. Accordingly, we examined the Aw
of Thal maize, Suwan—l, and observed crltlcal Aw value for the
growth of A. flavus.

The maize samples with various moisture content were prepared and
measured Aw by Aw-Wert-Messer (Durotherm, W.Germany), a type of
hair  hygrometer. At the same time, the growth of A flavus
inoculated in various Aw of maize was observed. The critical Aw
of maize for growth of A flavus seems to be 0.85 '

Achivement: 100 %

Probiems remained: .
Apply te other fungi., e.g.. PFusarium sp., Penicillium sp. .etc.
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‘\\\)l'./}.

Minimom Water activity (Aw) required

for growth of microorganisms

'_Microbe N ' mjn.Aw
Ba;cte(ia_ | o
Yeast .-.‘ o | 0.838
Fungi ﬂ.ﬂd
Xeric tungi - 0,85

' feast ‘ 0;62~9.60_
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Tablé l
The growth of A flavus on variouws Aw of ternels .after
inoculated for 7 ‘days at 38 °C

Aw A [lavus Av A flaves  Aw A flavus

1,00+t 0,93 H 0. 83 -
0,99 4t 0,93 - 0, 82 -
0,98 +HH 0. 92 ++ 0,81 - -
0.98 9, 92 - 0.80 -
0.98° - 0. 91 ¥ 0.18 -
0,97 bt L - 016 -
0,97+ 0,90 t 015 -
0,97  + 0. 90 - oM -
0,97 - 0. 89 b 0. 88 -
09§ HH 089+ 0. §5 -
0,96  + 0. 88 - 0.2 -
685 44t 0. 88 - 9.5 -
095 b+t 0. 87 + 0. 43 -
0.95 0. 81 - |
0.95 + 0. 85 -
0,94 0.8
034 0. 45 -
Gy - 0.8 -
¥ germinited + l~) kernels $++ highly
infected | infected
- a0 -infect ++ few kernels 44+ all kernels
| | infected infected
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(1)

{2}

Water activity and Equilibrium Moisture
Content of Thai Haize and Growth of A.flavus

Miss. Arumsri Wonguiai'
Hr.  Prawat Tanboon-ek™
Kr.  Katsusuke ARAI®®

The Water activity (Aw), an index of the amount of free water in the
maiz affecting the growth of fungus, was stuﬂ;ed

There are two categnrles of water in the foods, one |s bond nater
which combined with waler soluble matier of the foods. such as sait
or sugar, or hydrated with protein or starch. The other is called
“tree water® which is no restrain from the component in tﬁe foods
utitizable by fungus, )

Theoretically, Aw is expreséed as P/Po, where po i5 the vapor pre-.
ssure of pure water and P is the vapor pressure from the material.

Aw of the naterial can, generally, be measured the relative huuidity
occured from the material by meanms of ihe aztt1ght conianner devised
with the relative humxdity meter. _

Woisture content in maize is Iargely xnflueﬂced by surrnundlng huuld-_
ity during drying or stering process. Bhen na!ze, both set and
dry, were kept under the humidity for a }dng time, tinally mﬁisture
content of maize reach to equilibrium for the humidity which defined
as the equilibrium moisture content of the aaize. Accordingly,
it is quite necessary o pay attenticn cn the su:raunding hunldxty
for effective drying or storing of maize lsthout problems,especially,
contamination by fungus due to absorbed high moisture content in the.

maize.

* fivision of Plantpathu]ogy and nacrcblalogy DoA

** Haize quality lmpruvement Reseatch Canter Project (JIGA),DoA
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T1I-1-(3)-4. ' ' ' '
Equilibrium Moisture Content of Malze and Growth of A, flavus

Research Implementation Plan:
1. Analysis of contamination factors. P
(3). Characteristics of A flavus relating aflatoxin c,ontalmnatlon

Code No. III-1-(3)-4 (1989). -

Research Member: o ‘

Arunsri Wongurai. . Prawat Tan Boonw-ek (DoA).
Osamu Tsuruta, Katsusuke Arai (JICA).

Summary:

Moisture content in- maiZe is - 1argely mfluenced by surroundlng_
atmosphere during drying ‘or storing. Drying of wet maize will not

be able to achlved in high humid ¢ondition and fma]ly molds: grow -
on the graln while well dried malze will ‘absorbk water when left it
in high = humid condition for ‘long tlme - and  grain ' might be
contaminated by mold. . Basic data of absorb and release water in
maize must be useful for drying or storing. | :

Wet .and dry maize samples were kept in the constant humidity
prepared by several kinds. of saturated 1norgamc salt SOlUthI’l for . 9

weeks. Moisture content in malze were penochca]ly detenmned
The equilibrium moisture content curves of maize, ‘both absorb and
release, were prepared. At the high humidity. COI’]dlthIlS a3 and

84% RH, moisture content of maize equilibrated to 20~21. and 16~17%
respctively, and mold grow on the surface of maizé within 8 weeks. .
At the condition of below 80, 75 and 70% RH moisture content of
maize equilibrated to 15~16%. 14~15% and 13~14% respectively after
9 weeks, and no mold was observed. : S S

Achivement: 100 %

Problems remained:

= }_98'—



Table 1. |
Equilibrium Moisture Content of Haize

(Suwan 1} -
T Tweer | 0 [ 1 |3 | s ] 1 8 g
Saturate | - | start | W/C | WC [ WC | WC } W/C | H/C
[ TTE T R R A LV U LT O T O O I T I
solution - | Oet/ | Ot/ | Nov/ | Nov/ | Dec/ | Dec/ | Dec/
LR | 89 | 89| 89 89 | 89 89 89
L o % % % ! % % ;3
kNG5 | D 11.59 | 19.52 | 19.37 | 19.82| - - -
926 RHE | W 33.75 | 22.38 | 21.41| 21.33| - - -
xet | v | otnse| 1653 1572 | 16,10 | 16.54 | - -
B4.2 RHE | W | 33.75) 18.05] 17.34| 17.26 15,971 - -
KBr . B 11,59 | 15.88 | 14.03 | 12.66 | 14.58 | 15.22 | 15.13
80.8 RH% | W | 33.75| 17.00 | 16.01 | 13.74 | 16.12 | 18.43 ) 16.03
RaCl | D | 1059 ) 1454 ( 1408 [ 13.96] 13.38 ) 14.23) 14.02
75.5 RS | W | 33.75| 15.93| 15.21 | 15.05| 14.87 | 14.59 | 14.87
- |0 | 1nse | 1373 1305 | 1478 | 1272 12,97 | 12.80
70.2 RBE [ W | 33.75 | 14877 t4.44 ) 15.98 | 13.86 | 13.97 | 13.70

D : started dried maize
:W » started wet maize
Tyt molded, 7 days (), DB(dried droken) & DW(dried whole)
i) |
‘3% molded, 7 days (-}, 21 days (+), DB(dried broken)
B VI7Y B
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Figure

Equ[ibrium Moisture Content

of Maize, Suwan-—1
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Figure 2

Changes of Moisture Content

in Maize Stored at Various

Humidity (start from dry maize)

KNO3 (92. 6-RH%)

. .
<

. o o

-n

e N

e T

o

o . e

. KCl (84. 2 RH%)

N meldedi—n T U TS

TueruUcy

~= KBr (80. 8 RH%)

" NaCl (75. 5 RH%)

—201—



20 pms

L g -~

0
)
i
ol
'
t

aInIs1 o

AT

Changes of Moisture

"lin Stored Maize at _Various:>

el Humidity “(start ffamTWpffmﬁfiéT“ﬁ“

RH%)

KC1 (84.

LAme1u0n

-."Storing Periad

—202—



II1-1-(3)-5.
studies on the Populatlon of A flavus and Aflatoxin Content in Ear
Maize Stored With and Without Husk in the Farmer's Cribs.

Research Implementation Plan:

1. Analysis of contamination factors.

(3. Correlatin between cultural practices and aflatoxin
contamination.

Code No. III-1-(2)-5 (1990).

Related Code No. I-1-{1) (1990).

Research Member:
Arunsri Wongurai, Prawat Tan Boon-ek {(DoA).
Teruhiko Nibe, Katsusuke Arai (JICA)

Summary

The microbe and Agronomy groups Jomtly carried out the studies on
the effect of husk of maize, with or without, to avoid A flavus
and aflatoxin contamination for extend storing period in farmer's
cribs. The Microbe group has been studied on the population of A.
flavus and aflatoxin content during storing. The Agronomy group
has been done measuring moisture content of malze, temperature
and c¢arbon dioxide gas concentration of inside pile of ear,
temperature and humidity in the cribs. The protective effect of
husk of maize from A flavus and aflatoxin contamination was found.
Generally, A. flavus population in maize with husk was lower than
that of without husk. Clear differences of aflatoxin content were
found between maize with and without husk. = Aflatoxin content
in maize with husk is lower than that of without husk. Some
differences of A flavus infection and aflatoxin content were
observed among three cribs which may be due to the crib structure.

Achivement: 80 %
Problems remained:

Making improved cribs (3 cribs) and repeat experimentt same way in
1990,
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1II-1-3)-6.
A. flavus Infectlon and Contamination in tha Maize Fleld

Research Implementatlon Plan:
1. Analysis of contamination factors. T :
(3). Characteristics of A. flavus relating aflatoxin contamlnatlon

Code No. III-1-{3}-6 (1990~Gl).

Research Member:
Prisnar Siriacha, Prawat Tan Boon-ek (DoA).
Katsusuke Arai (JICA)L

Summary: C

A flavus infection and contamlnatlon route - on maize’ are not well
studied in Thailand. In the previous work in 1989, conm_derable A,

flavus infection and contamination on the parl: of maize plant were-
observed. Also, A.flavus contamination in shelled maize kernel
was increased as compared to before shelling.

Hence, this  subject was contlnued to reconflrm the fact that
observed in last year. .

Maize was planted in the test fleld of - Phraputtabat Fleld Crops
Experiment Station on 15th June, 1990. . Leaf, stem, tassel, ' silk.
husk, cob and kernel were taken 'and: plated on - agar media to
examine A flavus Iinfection for .10 times from after planting until
harvest. - 5ilk contamination and. infection may lead A flavus to
contaminate kernel inside the cob, remain on the surface and ready
to infect the kernel in favorable condition. Number of ' kernels
infected with A. flavus were much. higher than those from the cobs.
This indicated that even A flavus might be able to colonized maize .
kernel - by way of silks, kernels were damaged by other factors,

such as insect. - : : ' : :

Achivement: 80 %
Problems remained:

Reconfirm the contamination route through - silk.
Insect damage might be major contamination route.
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o1-1-3)-7. | |
Identification of Aflatoxin Producing Ability of A. flavus by C
Powder and Coconut Cream’ Agar. y Coconut

Research Implementation Plan:

1. Analysis of contamination factors. : '

(3). Characteristics of A flavus relating aflatoxin contamination
Code No. III-143)}-7 (1990). )

Research Member: _ o
Arunsri ‘Wongurai, Prawat Tan Boon-ek {(DoA).
Michihike Saito, Katsusuke Arai (JICA).

summary: - o

To develop new identification method for aflatoxin producing ability
of 7 A. flavus, ‘both -  cocoriut powder and coconut cream agar were
tested to the strains isolated from maize, soll and air. Selected
12 of A flavus ' strains known aflatoxin producing ability determined
by -TLC ‘method were used for the experiment. = Three non aflatoxin
producing strains of A flavus and one low type did not show any
fluorecesnt under the UV light, 365 nm Six aflatoxin producing
strains showed fluorescent more or less. " However, there were
two “exceptions. in aflatoxin producing type. - = Some differences in
fluorescent - color were observed among A flavus strains, especially
Gl producing tyvpe showed bright fluorescent color.

Achivement: 80 %
Probleéms remained: )
Test  should be continued for a large number of A flavus stiains

known aflatoxin. producing ability.
Apply to another mycotoxin producing fungl
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11I-1-{3)-8. :
Studies on A flavus Infection and Aflatoxin Contamination During
Sun Dry in the Laboratory and Middleman Scale.

Research Implementation Plan:

1. Analysis of contamination factors.

{3). Characteristics of A flavus relating aﬂatomn contammatlon
Code No. III-1-{3)-8 (1990}

Research Member: 7 .
Suparat - Kositcharcenkul, Kanjana Bhudhasamai, Prawat Tan Boon-ek
{DoA). ' :

Michihike Saito, Katsusuke Arai (JICA).

summary: _ _ o _ : .
Thai maize 1s mainly cultivated and harvested in rany season.
Drying of maize 1s usually accomplished -in the ‘sun. . Therefore,

cnce rain comes, drying has to be stopped and undried maize is
heaped up on the drying vyard coverad with tarpaulin to wait

recover. If the maize contains. high moisture content, mold might
be grown not only surface but also inside tissure of maize kernels
even overnight, Hence, Microbe group has planned to investigate

the changes of A flavus and aflatoxin contamination in actual
condition of sun dry of maize at middleman level and effect of
various thickness of maize by laboratory scale on the drying floor
in the sun.

sSun dry experiment has - been carned out on 4 duphcate in the
middleman and laboratory scale in 1980 maize season at
Phraputtabat, Lop Buri. - The purpose .of experiment was: -~ 1) to
know the influence of thickness and initial moisture content of
maize for sun drying, 2} to know the changes of A flavus
contamination and aflatoxin content during sun drying. Weather
condition in the Ist and 2nd. experiments was guite fair and drying
was accomplished in a short time. In 3rd and 4th experiments,
drying was Interrupted for 2 or 3 times during that peried due to
unfavorable thunder storm and it took more than 4 days to finish
the drying. There was no or little increase of A flavus infection
and aflatoxin contamination in the lst and 2nd experiment in both
laboratory scale and middleman scale. However, in the 3rd and’
4th experiments, little increase of A flavus infection was observed,
but aflatoxin contamination was not so clear. It is understood
that aflatoxin content in maize at initial stage of sun dryving wiil
affect on the amount in final product.

Achivement: 80 %

Problems remained:

Catch up the reason of fructuations of A flavus population and
aflatoxin content during sun d4drying eXperiment -{sampling error or -
experiment error 7 ).

influence of sun shine on aflatoxin content in maize.
Measure the accumulated solar energy during sun drying.
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III—Zw(l‘—A & B.
Aflatoxin Content in Stored Maize Determined by Immunocassey (ELISA).

Research Implementation Plan:

2. Improvement of test techniques.

(1). Improvement of simple and rapid analytical method of aflatoxin.
Code No. III-2-(1)-A & B  (1989).

Research Member:
suparat Kositcharoenkul, Prawat Tan Boon-ek {DoA).
Tetsuhisa Goto, Katsusuke Arai (JICA)L

sSummary: :

This subject was carried out as one of improvement of technique
for aflatoxin analysis. _

Newly: developed ~“analytical method for arflatoxin, ELISA using
monoclonal antibody with high specifity against aflatoxin Bl {(UBE
EIA XIT+AFBl, product of Ube Kosan Co. Ltd., Japan) was hired to

stored niaize samples. It is. recognized that ELISA is rapid
analytical method and has high sensitivity for AFBL However, it
needs skilled person and scome special equipment, Tfor instance,
micro-plate reader, special type of pipett etc.. also the price of

the kit is expensive. . :
In this experiment, relations between BGYF (Bright Greenish Yellowr

Fluorescent) and Aflatoxin Bl content in maize samples were aiso
studied. However, clear, high correlation was not found.

Achivement: Q0 %

Problems remained: _
It need to prepare the ELISA in the laboratory.
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I-2-(1)-C.
Improvement. of the Mini-column Method for the Aflatoxin Content in
Maize.

Research Implementation Plan:

2. Improvement of test techniques.

(1). Improvement of simple and rapid analytical method of aflatomn
Code No. ITL-2-(1C {1990).

‘Research Member:
Suparatbt - Kositcharoenkul, Prawat Tan Boon-ek (DoA).
Toshitsugu Tanaka, Katsusuke Arai (JICA).

sSummary: o

There are some accurate analytlc:al method for aflatoxin -using
Hi~-Tec instruments, such as -HPLC or TLC, but they are expen51ve

required skilled people and also time consuming..

The Holaday-Velasco .and Romer minicolumn methods are recommended

as Official Analytical Method by AOAC, The principle . of
minicolumn method is the column chromatography using sev’er‘al
absorbent and dehydrating agent. - However, these methods require
the some special chemicals and lab-wears. - = Hence, we tried

modification of the method to save the chemicals, glasswears and:
time consuming for detection. : _

Modified mini-column method packed  with Slllca gel Florisil and
silica gel in 3 lavers to detect aflatoxin in maize was develoned.
The nini—column {ID 4mm x H 15cm)] was packed with 1. 5cm of silica

gel, rfollowed by lcm of Florisil and 8.5cm of silica gel. . Fifty
grams of ground maize sample was extracted with
chloroform-methanol (97:3) using ultra-sonicator in a . heaker.: . After

extraction, a thimble filter paper was put into the beaker for
filtration, and mini~column was inserted to the extract, - then

developed to the top of column. After developing, [Auorescent
band appeared on the Florisil laver was observed under the. 365nm
Uv  light. The detection limit of the modified method employed
was 10ng (ppb) for aflatoxin Bl or mixtures. It is _applicable for

screening of aflatoxin in maize.
" Achivement: a0 %

Problems remained: :

Standardize the Ffluorescent intensity of the modified rnlm~column
compared with a large number of malze samples known aflatoxin
content.

Try using photometer to measure the fluorescent mtensﬂ:y

Feasibility test of the mini-column for other mycotoxin, e. d.
zeararenon, deoxynivarenol etc.

Making and diffuse the mlm —column kit {wether approved or not. by
‘concerned people)
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Aflatoxin Analysis in'ﬁéizeg
by Modified Minicolumn Hethod

Weigh 50 gm of

ground sample

to 300 al beaker

{pass 100 agsh)i
Extrac{lith
100 w1 of
CHCIs : MeoH
(97 & 3)

Filter by thimble-
filler paper

Put the minicolusn

into the filtrate

Develop
for 20 min,

obsetvé
fluorescent band
on the Florisil layer
under the UW¥-light
(365 nm)
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Preparation of Spiked Aflatoxin By in Maize Sampie

Detection Limit of Atiatoxin B, (ng/g)

Malze AFB, AFB: 1 ng/y  AFB. Conc.
L 50 gn 500 ng 0.5 ng/q 10 pph
2. : 1000 *- 1.0 20
3. ’ 1500 * .5 [
i , 2000 * FXEE 40 -
5. ' 2500 * 2.5 * 50
5. , 5000 * 5.0 ° 100

Aflatoxin B, Spiked (ng/g)

Colunmn

Absorbent 10 cm
Silica 6. 3
{1.5 ecn) 4
L)
Alunina 3
{4 cam} 4
5

0 10

20
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Preparation of Spiked Atlatoxin By - G2 in Maize

Binicolumn Score

10.

11.

12.

N N N
. . H .

By

B4

B4
G,

. B4

G+

B+
6y

B

G

Spiked AF
only & ng/g
10
20
30
5 ngfg &

10
20
30,
2 nelg &
2 3
5 &
5 &
10 &
10 - &
15 r
15 4

: .

B,
Ga

B
G2

P

G-

B, 1.

G2

0.5

0.5 ng/yg

9.5 nafyg 1

0.3

0.5

T

5.

10
20

otal AF

.ng/q

30

11
22
33

22

33
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Recovery of AF in Malze Samples Determined using HPLC
' by Various Extraction Method.

~ sample © Shaker Wltra-
' ' Sonicator
ppb ' ppb
Loz D Bl 3
Le-s By 60 B 45 (T5%)°
B2 5 B 4
Ls-s B 56 B. 35 (83%)
B 3.5 B2 -
' -bg;,s. B, 143 8, - 82 {57%)
B 7.4 B, 5
Da-sa By 130 By 84.5 (65%)
Bz 1.2 .Bz ]
6,  0.15 e -
Dyova . B 338.4 B, 200 (54%)
- Bz 0.4 Bz 0.22
Da-a B, 527.5 By 340.1 (65%)
B. 87.9 B  18.5

solvent @ CHClafH20 (250 : 25)

= precent against shaker extraction
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Comparison of AF_CunEQQt in Naize Samples. -
Determined by HPLC and DoA.Mimicoluan

———

Sample - AFppy .?beélfﬁf ppb .

_(HPLC) - (oA Minicolumn®)
Persen A" ‘Person B
Ls1ms B, 820 O 100 oM 00
B2 40 -

G:  0.35
Le-s | By 73 . ») 50 50
La-s B. 34 550 5 50
lo-z B, 41 2050 . 20~50
Li-s . B, 22.19 -} 50 . 20~50

6. 0.1

* Ratio of absorbent : o _ .
Sitica 6.(1.5)/Florisil (1)/Silica 6.(3) in ¢n
from hoﬁtom'toitop
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1II-3-(3)-A.
studies on the E‘.ffect of Ammoma Treatment ¢
Fungus Invasmn to Ear and Grain Maize. or FPrevension of

ReSearch Implementatlon Plan:

3. Countermeasure of aflatoxin preventlon

(3). - Aflatoxin preventlon by controlling A. flavus,
Code No.: I11-3- ~(3)-A  (1988).

Related Code No. II-3-(2).

Res’eé_i_‘.cih :___ﬂclambler: o :

Arunsri Wongurai, © Chaiwat Paosantadpanich, Prawat . Tan Boon-ek,
Siriwal Singhagaijen (DoA). ' ' ' '
Osamu Tsuruta Katsusuke Arai, Mikio Kamo, Makoto Kobavashi (JICA).

Summar‘f : ' '

The purpose of thlS study is to know the fea51b1.hty of suppresion
power ‘of ammoma apphed for high moisture content of maize to
extend storing peériod. before drying.

The study was carrled as  a Jjoint research work with both Microbe
and Post“har."vest groups in 1988 maize Crop season. The ammonia '
treatment “was made by Post-harvest group and aflatoxin analysis
and. mlCI'OblOlOQlcal experiment were carried out by the Microbe

. group.

Though = the experlments - showed” some fructuations of fungi
multlphcatlon and aflatoxin content, it is recognized that the
ammonia  has: some effect to control growth of -A Tlavus and
aflatoxin. contamlnatlon in ‘early stage of the storing after the
treatment but glossy golden color of maize was disappeared and
turned to dark color, release unusual smell even in low ammonoia
concentratlon ' '

Ac:mvement: 70 '%

Problens remalned '

Blggest proble.m is dlscoloratlon of maize caused by ammonia,

It is necessary to know the safeness, nutritive value and
commodity wvalue in both domestic and international trading, even if
A flavus could not grow and not detected aflatoxin by ammonia
treatment. for maize.

Also, it~ is important to evaluate the economic returns of using
chémicals and subsidery materials @ to extend storing period of
freshly harvested maize. :

Select more moderate chemicals.
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IIT-3-{3)-B '
Control of A flavus and Aflatoxul Contamlnatlon of ngh MOlSture
Content Maize in Anaerobic Condition.

Research Implementation Plan:

3. Countermeasure of aflatoxin preventlon

(3). Aflatoxin prevention by controlling A. flavuq
Code No. III-3-(3)>-B-1  (1920).

Research Member:
Prisnar Siriacha, Surang Suthlrawut Prawat Tan Boon-ek (DoA)
Katsusuke Arai (JICA). :

sSummary: L _ ‘ .
Thai maize is mainly cultivated and harvested in rainy season.
Moisture content of maize just harvested is usually ranging from 25°

to 35%. If mlddlemen accepted the fresh shelled maize . bevond
their drying capacity, drying will not be able to' accomplish in a
short time and maize might be contaminated by mold. To avoid

such incidence, several treatment have been  examined so far.
TARC and MOIRC microbe group has found the fact that anaercbic
condition in plastic bag has an effect to control growth of A
flavus especially high moisture maize.

In 1990 maize season,  large scale expelment was attempted and
examined microbiologically. Carbon dioxide gas concentration. in
the plastic bag was drarnatlcally increased immediately after packed,
By contrast, -oxygen gas concentration was decreased at the same

time,. Total - fungi in the samples in plastic bag was gradually
decreased and reached to 3% within one week, and maintained same
level for 4 weeks. A flavus contamination was little increased
from O to 10% within 2 days in early stage, then decreased to 1%
level after 4 days. On the other hand population of some
lactic bacteria and vyeast were increased . during storage.
Aflatoxin was not detected even 4 weeks stored maize. Nutrition
value and safeness of maize stored in the plastic bag was tested
by poultry with the Chicken Center of Kasetsat Umver31ty There

was no problem for chicken raising.
Achivement: 30 % -

Problems remained: o

More large scale experiment like Sll() some other container, box
etc. have to be tried. _
Experiment has to be applled to low moisture content maize, e g.
below 30~20%.

Gas compoesition in the bag should be analyzed by r'lore accurate
methed, e . g. gas chromatograph.

Identify bacteria grown during anaerobic storing.
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Oxygen and Carborn Dloxide{%)

Oxygen and Carbon Diox|de (%)

Fig 1 Oxygen and carbon dioxlde In plastic bag

24 hours after storage (%)

25
, o |
J Garban diox|de
2% , :
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G
Sr Oxygan
0 o M &2 ! 2 : - L !
¢ ' ] 10 15 20 25
Hours after slorage
—— QOxygen —= Carbon dioxide
Fig 2 Oxygen and carbon dloxids In plastic Bag
and Jute bag during storage {%)
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20‘?’ /——
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Days after storage

— QOxygen {JB) S - =k~ Garbon dloxide(JB)
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Kernel Infected with A.flavus & fﬁng!{%)

120

100

Fig 3 Infection of A. flavus and other fungl
of maize In plastic bag and jule bag

r/j&ﬁ_‘ . A . g L. .

B 20 25 80 35
Days after storag_e ' :

© —¥— Total fungl in JB

—%~ A, fiavue In PB

— A flavus In JB -
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218

40



Table 1 Composition of the experimental rations

Ingredients Percent in ration

0-4 wks . 4"8 wks
Maize =~ ' - §4. 520 63. 400
COngéntrate . ‘ | 15. 000 14. 000
Soybean oil meal (42-43 % prot.) 18. 500 9. 150
Fish meal (54 % prot.) 7. 560 3. 400
Vegetable oil | -~ 4.000 3. 750
Danethianine | . : 0. 480 0. 200
Lysine | . - 0. 070
Vit; pfemixﬁ | 0.125 | 0.125
Min. premix™ | 0. 0175 0.0175
| Total 1GC. 143C 160. 1125
Compcsitipn, calculated :
Metabélizable energy (kcalskg diet) 3,100.00  3,206. 00
Crude protein (% ’ 22.00 . 19.00
Lysine - ' .25 1.10
Methiﬁnine'(%) | - - 0. 86 - 0. 57
Methionine + Cystine 4 1.21 0. 88
Trypto ph.an &9 ' . 0. 25 0. 21
Fat % | 7. 50 7.50
| Crude_fiﬁe;-cz) 3. 70 3. 50
Calcium 9 o ' 1.10 1.15
'-Toéal_phosphorus (%> | _ © 0,75 Q.75
Salt ¢ o _ 0. 45 0. 47

™. ¥itamin and mineral premixes were the mixtures used at

the Poultry Research Farm, Dép;rtment of

Animal Science,
Kasetsart University
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Table 2 Temperabure of maize in plastic bag

and jute bag during storage .

Tenperature Days  after storage
e 7 N
Treatment™, oo 1 2 4 7T 14 21 28
Plastic bag 35 33.5 33.5 32.8 30.5 29.5 30.0 30.5
Jjute bag 35 60 47.5 A7.0 47.5 49.0 41,0 31.0
Table 3 Mbisﬁure conktent of haize in plastic bag

and Jute bag during storage

- M.C. ' Days  after stofage. '
| \\\\\\ngiiit * | -
Treatment >~_ 0 2 4 7 14 21 28
plastic bag 35.3  34.9 37.1  36.4  34.9 33.8 34.9
jute bag 35.3  33.8 33.2 25.5  1B.8 17.5 18.6
Table 4 pH of maize in plastic bag and jute bag

during storage

\\\\\\\ffi\\ Days after storage _
Tredtment, 0 2 T 14 21 28

plastic bag 5.8 4.3 4.1 4.0 3.8 4.1
Jute bag . 5.8 .5.5 6.1 6.1 6.2 8.1
Table 5 Aflatoxin in plastic bag
and jute bag during storage
Aflatoxin Days: after storage
\\\\\\ {ug/1g) | '
Treatmedg\\\\_ 0 27 14 21 28
plastic bag ND ND ND  ND ND " ND
jube bag ND ND  18(B,) . 14(B1) 150(B1) 6L(BL

11(B2) . T(B2)
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Table ‘6~ Proximate analyses of maizes packed in plastic bag

differing in storaging times and commercial maize

Maize Moisture Crude Crude Crude N.F.E. Ash Ca P
Protein Fat Fiber
i _ % % % % % % %
0 days 9. 95 8.22 4,79 1.87 74.08  1.37 0.12 10 -
7 days 10.26  8.40 3.52 1.89 73.22 1.72 0.65 O0.34
14 days 9.00  9.12 4.36 1.0 74,06 1.40 0.37 0,19
21 days 8.5l 9.86 4.95  1.32 ©73.19  1.53 0.41 0.23
28 days  7.95 818 4.88  1.47 75.16  1.59 0.43 0. 28
Control ~ 11.16 821 3.35 2.0t 72.79 1.65 0.52 0.31
Table 7 Proximate ahalyses_of experjmeﬁtal rations <(day—old to

4 wks of age).

Treatments Moisture Crude Crude Crude N.F.E. Ash Ca F
Protein Fat Fiber -

% % % % % % % %
0 davs 5. 95 29.26 6.62 4.82 74,08 5.97 1.22 0.69
7 days - 9.67 21.54 7.3 4.8l 73.22 583 1.19 0.87
l4 days  8.87 22.00 7.16 4,57 7406 6.03 1.23 0.71
21 days e 66 22,24 7.44 4.13 7319 6.16 1.29 0.73
28 days g 20 =22.92 7.43 4.66 75,16 5.94 1.24 0.71
Control - 9.89 20.70 6.96 512 72,79 581 1.25 0.65
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Table 8 Proximate analyses of experimental®

of age)

rationyg '(4't0’8’WkéA

..-Ca

ﬁ‘k

Treatments Moisture.Crude -Crﬁde. Cfuda N.F. E A#h
' Protein Fat Fiber . 7

% % % % % % % %
0 days  11.95 19.43 7.53 2.50 50.80 .73 1.19. 0,77
7 days  12.08 19.47 7.75 2.85 50.63 6.67 1.32  0.73
14 days . 11.28 19.24 7.18 2,75 $52.18 5.56 1.16 0,65
21 days 11,24 .éilsg .88  2.26 49.8! 5.72 1.19 0. 71
28 days  11.13  20.19 8.06 - 2.11 §0.77 580 1.20 0.74
Control  12.59 18.12 6.53. 2.82 52.00 5.98 1.27 O.69
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I17-3 1(311:-13 4. 5
Population Dynamic of Mlcroorgamsm Involved in i i
Anaerobl\.» ki Maize Stored in

Research Implementatlon Plan:

3. Countermeasure of aflatoxin prevention.

(3). Aflatoxm prevention by controlling A. flavus.
Code No III—3H(3)—~B—4 (1990~91).

Research Member
Suran Suthirawut, Pnsnar Siriacha, Prawat Tan Boon-ek (DoA).
Katsusuke Aral (JICA}

Summary.

High moisture content maize were kept in anaerobic condition in
plastic bag for 2 months. - Twenty-five gram. of maize sample was
collected at period of 0, 2, 4, 7, 21, and 28 days, 5 weeks, 6 wks,
7 wks. and 8 wks., and examined bacteria, fungi and  yeast. Not
only growth of A. flavus but also other fungi were inhibited within
2 days to 6 wks. Dominant microorganisms were gram positive
coccl, catalase + or -, facultative anaerobe and anaerobic bacteria.
Al of them could produce lactic acid on GYCA. Due to the effect
of these microorganism, pH of sample was changed from 6 to 4.
Population of total. bacteria was increased from 10% CEU/gm to 108
within 7 dayvs and gradually decreased to 10° within 8 wks. ,
buring period of 4 to 8 wks., .one type of yeast was found. No
human pathogenic bacteria was detected.

Achivement' 80 %

'Proble'ns remained:
identify bacteria and yeast inorder to umprove t:he guality of maize.
Find the minimum level of moisture content which can be kept in

anaeroblc condition in plastic bag.
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Table 1 Bacterial population , fungal growth
and pH examination on maize Storaged

by Polyethyleme bag and jute bag (control).

Polxgthyiené bag cpn#;ol“_
Bacterial Population (Cfu/gmj g;géiﬁ ) | "';ggggéi_.,_
Storage | see m® | oyrea | P Jonsec [ P fonSEC

0d [4.8*10%3.2%10° | 5.9%10° se | 4 5.8 | 4P
24 |8.0x107|18x107 (930107 | 43 | - 5.5 1+
44 l6.77107|3.0x10"{7.6x107 ] 4.1 e D)
74 1174108032107 [ 1.0.10% | 4.0 - | e N

164 |23.6x107|2.2.10 16xi0? 4.0 —_ 61 | 4

21 4 ¥ w | w35 | - | 63 +

28 d 15.0x100{2.2% 100 ] 2.8, 10 5.1 - 6.1 *
5wk §3.9.10%13.8.10° 1 2.1, 10} 3.9 - 5.7 n)
6wk 3.0« 10%(2.5. 200 { 2.3, 10%{ 4.1 - 6.0 N
7wk |4.8x10%)3.2.10° | 2.0.10° | 4. + 6.2 ' +5) |
8wk |2.3.10°02.3« 10° ] 1.7.10° | 4.2 ; 6.5 )

Remark : a) Population of 2 kind of lactic acid bacteria and

yeast, Only yeast was found on the maize storaged
from 28 & to 8 wk. |
b) Population of fungi and bacteria was determined.

c) MND = not determined.
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 Table 2 Approximately percentage of different-
kinds of microorganism found on YM

Agar at different storage time,

. Bacteria
AR : : Yeast c)
Storage tige Y38 18] v 38 220 | others
od ) ND ND 0
_’2’& N | 80 18-20 0-2 0
4,7,14 4 90 5-10 3-5 0
214 | 95 ) 5 0 0
28d 80 2 0 15-20
5 wk | 90-95 | 0.1 0 5
6 wk | 70-80 15-20 0 1-2
7 wk | 70-80 15-20 0 1-2
8 wk 70-80 15-20 0 1-2

Remark : a) circular , convexed , creamish white , diameter 1-2 mm
b) circular , raised , yellowish cream , diameter 1.5-2 mm
c) Only one kind of yeast was found.

dj' ND = not determined.
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@ RN

Form P.

Request for New Technical Assistance Project

{Please read attached instruction before completing'the bequeSt)

Project Title The Maize GQuality Improvement Beseg:ch Centre“Pfojéct_
Requesting agency Depértment of Agriculture (DDA}

Ministry of Agriculture and Cooperatives {MOAC)
Proposed Source {s} of Assistancé Japan International Cooperation Agency

(JICA)

1. Background information and justification for the project

The Record of Discussion of the Maize Quality Improvement Research
Centre Project (MQIRC) was signed on 15th December 1986 between JICA, DOA
and DTEC as mentioned in the attached document.- _

The research studies of how to control and fihding the control measures
methodologies. on aflatoxin of corn through the channel of agroﬁomy,

microbe, post harvest technologies are the main aim of the project,

2. Details of the project
2.1 Program goal {or sector goal)

To prevenit and contrel aflatoxin of corn in Thailand.

2.2 Project objective
To transfér.the appropriate control measures of how to prevent and
control aflatoxin of corn both in the field and the storage to the
peraons and agencies concerned

2.3 Pondltlons expected at completion of prOJect
{or end of project status)
The farwers and the exporter accept the appropriate control measures

technologies on aflatoxin of corn from the project.
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2.4 Recommended source {s) of information and data related to the

2’5

-]

project, necessary for preject verification
The -annual report of the project {the attached document 2.4)

Duration of the project : Starting (Requested for one year extension

onlyj

From 15 December '(month) 1986 (year)

To - 14 December (month} 1992 (year)
Project site (s) 7 '
Administration ~ The Maize Quality Improvement Research Centre
{MQIRC}, Department of Agriculture,' Bangkhen,
Bangkok_
Agronomy - Phré Phutthabat Field Crops Experiment Station,

Lopburi, farmer Fields and private sectors

Microbiblogy MQIRC, farmer fields, storage of private sectors

Post harvest MQIRC and Agricultural Machinary ¥orkshop Site at

Klong Laung, Prathumthani
Sone activities are involved with exporters,
Department of Livestock, Universities. etc.
Project work plan and- activities
2.7.1 Detail of work plan for MQRIRC Pfoject Extension
(15.December 1991 - 14 Pecember 1992}
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2.7.2 Time schedule of project activities (Please illustrate by

showing time tables, figures, diagrams, etc.}

Activities Dec.| J | F | M jApr|May|June|JulylAug| S | 0 | N |Dec.
1891 ' 1992

1. Research Work
FCRI —
AED ]

PPMD
2. Sample Analysis
. FCRI l
AED i
PPMD

3. Data Analysis
FCRI - . —— ]
AED . ' i
PPMD

4, Annual Report
FCRI
AED
PPMD
PTD

5. Inplementation

of Final Report

FCRI
AED
PPMD
PTD
Note : FCRI = Field Crops Research Institute
AED = Agricultural'Engineering_Diyision
PPMD = Plant Pathology and Microbiblogy_Division
PTB = Plénning and Technical Division
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3; Details of the implementing / operating agency

3.1‘Institutional framework ({including

concerned}

Department of Agriculture

|
|

coordination with other agencies

Planning and
Technical

Division

| -

f
Field Crops Agricultural
Research Engineering

Institute Division

Plant Pathology
and Microbiology

Division

Universities

— Department of Livestock Development

Private sectors

3.2.5taff / personnel participating in project implementation (i.e.

number,iqualification, availability etc.)
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(ERGINEER}
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{EIGIMEER)
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MR, VICHITR BEMJASIL
{DIAECTOR OF FIELD CROPS

REIEARCH INSTLITUTE)

HA, HEARQHGIAX BENARARQOHG
{SENICR STREARCHER, CHIEF
"QF THE 3ECTION)

HR. AMHULY TONGOEE
(DIRECTOR GF NAKHONSAHAH FIELD

CROPS REIEARCH CEMTER)

WAL AHART CHINCHEST

(OLRECTOR GF PHRA PHUTTHABAT
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(REAEARCHER )
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HR.SUKAPCHG HAYUPAP

(RESEARCHER )
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(REIEARCHER}
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{REBEARCHER)
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4. Assistance requested

4,1 Expert (long ternm)

operdtion/activity No. | m/m | No, n/m | No. m/m

Field of Total | 1991 1992

(1)
(2)
(3)
(4)
(5}

Project Leader 1 12 1 0.5 i i1.5
Project Coordinator _ 1 12 1 1:0.5 1 11.5
Agronony Expert . 1 12 -1 0.5 1 i1.5
‘Microbe Expert: 1 12 1 0.5 1 _11.5
Post Harvest Experti 1 | 12 1 105 .1 |1L.5

The

requested for short term experts in necessary field will be done

by agreed upon between DOA and JICA Staff.

FIELD CROPS RESEARCH INSTITUTE

Agronomy Group

Researeh plan

1991 mai
1.

Ze cropping season

Research work in 1991 cropping season will continue/complete

. March 1991

A2

. Extraction of sample for aflatoxin will completed in mid April

Summary - and conclusion of the 1891 result dnd the Project

sumgary reporting will be imade by June 1992

1992 maize cropping season

1.

Soﬁe "of the s&bjects required Lo repeat to confirm the result
obtained previdus vears.
Some of the Subject,:SUCh as harvesting and storage method, are

necessary to confirm at real size or real situation to build up

.complete package or system for recommending the technology to

farmer.
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3. Some other, such as naize production simulation model or inséct
appearance and damage need continuous data accumulation for
input for the wmodel. _ -

4. Extraction for aflatoxin analysis will be nade Starting from
initial harvest season August- to September. Then some subject

‘will be kept in storage for two months.

AGRICULTURAL ENGINEERING DIVISION
Postharvest Group |
Details of research work plan of Post-Harvest Growp for one year
extension are as follows :
i. Hesearch.works in laboratory
1) Research works : -(July 1991 - Mar. 1992)
a) Drying method : (Aug, 199! - Jan. 1992}
- To fabricate dfyer for farmeys’ storage and to test at the
Center.. :
b) Storage facilities_ : (Sept. 1991 - Mar. 1992)
- To fabricate modified ‘storage for farmers and to conduct
storing experiment. | |
c) Corn sheller : (July 1991 - Jan. 1992)
- To fabricate an.improved corn sheller and.to test efficiency
d) Moisture meter : (Sept. 1991 - Jan. 1992)
~ To fabricate ear maize moisture meter aﬁd to calibrate it.
e} Standardization of oven method : (Aung. 1991 — Dec. 1991)
- To test several oven methods- for moisture . content
deternination to standardize Thai oven method, .
2) Sample analysis :  (Sept. 1991 - May 1992}
a) Drying method :  ({(Oct. 1991.- Feb. 1992)
b) Storage facilities  : {Jan. 1991 - May 1992)
- To determine  aflatoxin contahination, A.flaﬁué_infection and

moisture content of ear maize samples.
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¢} Corn sheller improvement : {Sept. 1991 - Feb. 1992}
- To analyze breakage, unshelled wmoisture content, etc. of
shelled maize or corn cob remainder.
3} Data analysis : (Jan. 1992 - June 1992)
= To analyze results of the above five experiments.
4} Annual report : (Mar. 1992 - July 1992)
~ To analyze and evaluate the results of experiments conducted
this crop season.
-~ To summarize and make up final report for this crop season.
5) Implementation of final report : ~(May 1992 - Dec. 1992)
- To evaluate the results of experiments during these four crop
seasons.
- To summarize and ma¥Xe up final report for this project.
2. Research works in field
i} Research work : ({July 1992 - Sept. 1992)
a) Drying method : (July 1992 - Sept. 1992)

- To conduct drying - experiment at farmers’ storades to
evaluate drying method and to make further modification for
it.

b) Storage facilities : (July 1992 - Sept. 1992}

- To modify .farmers; storages in use and to investigate

transition of internal condition during storage.
¢) Corn sheller : (July 1992 - Sept. 1992)
- To shell ear maize of farmers to get data on  shelling
efficiency; breakage, unshelled, power consumption, etc.
2) Data analysis : (Aug. 1992 - Oct. 1992)
- To analyse results of the above three experiments.
3) Implementation of the final report : (¥ov. 1992 - Dec. 1992)
- 90 evaluate results of this crop season and apply it to the

final report of this project. -
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PLANT PATHOLOGY AND MICROBIOLOGY DIVISION

Microbe Group

1. Research Work : Duration : (Dec. 1991 - Aug. 1992)

- Occurrence and Control of Aflatoxin in maize. Four research
activities with in 20 ral will be trialed. .The out break of the
causal fungli amnd Aflatoxin contamination in each step of corn
production will be tested with control measures.

- Integrated management to prevent mycotoxin contamination in maize.
Control measures i.e. biological control pest~management
cultivations etc.,will be integrated in 40 areas to evaluate the
level of contamination of mycotoxins. .

- Petoxification of Aflatoxin in maize. Two chemicals will be
testedfor the efficacy on the toxin detoxification.

- Forecasting the out break -of Aflatoxin production fungi. Data will
be collected from 300 spots and integrated to. obtain curve for out
break forecasting.

All samples from research activities will be analyzed and reported
according to activities in the work plan as Sample Analyéis,_Data Analysis,
Annual Report and Inplementation of Final Report.

4.1.1 Justification for requesting experis _

Project Leader - To guide and to lead the JICA staff +to
implement the activities as mentioned in the
work plan, _

Project Coordinator -~ To coordinate bétween JICA and DOA staff on
administration activities e.g.  accounting,

equipments, experts and other matters.

Expert in Agronomy, - To implement the research activities with POA
Microbe and Post- staff as mentioned in the work plan.
Harvest

Sone short term experts in each field of Agronomy, ﬁicrobe, and Post
Harvest will be reguested as necessary by agreed upon between JICA and DOA

staff.
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:4.1.2 Job description of each expert requested (In addition, Please

complete “Expert’s Job Description Form" attached to Form P.}

4,2 Fellowship

Field of Total Total
Study / Training No. m/m { No. | ©/um

(1) Administration
(2} Agronomy
1{3) Microbe

(4) Post Harvest

et — [ —
I S
s b g
e - N =

4.2.1 Justification for requesting fellowships

Administration

Agronomy

Microbe

Post

harvest

The countérpart in administration group will spend
a short study for programme in agricultural
management field;

The counterpart (agronomist) in Agronomy section
will spend about 3-4 wmonths <Lraining course in
agronomy.

The counterpart (plant pathologist) in Microbe
section will spend about 3-4 months training course
in microbioclogy.

The counterpart (agricultural engineer) in Post
harvest section w%ill spend about 3-4 months

training course in post harvest.
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4.3 Equipment {Requested will be done by agreed upon between JICA and

DOA sides
—
Description of Amount requested | Unit price | Total Cost
equipment item for each itenm (US.$) - {US. 3)
{1) Research equipment ' 80,000
{2) Spare parts and 20,000
consumable items

4,3.1 Justification for requesting equfpment.
4,4 Qther (e.g..sundry, stipend, construction cost, etc.)

4.4.1 Others

[tem requested - Total cost

(US.$)

(1) aeeTenrnanseran -
) T -

5. Thai Government Counterpart Contribution fo the Projeét

Description of - Total Contribution
Government  Counterpart Already To. be 1992
Contribution ' availableirequested

1

(1) Project personnel

1.1 Professional staff
- Agricultufal Scientist 1,213,800 - -
~ Plant Pathologist 1,118,520 -

- Agricultural Engineer 875,040 -
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Description  of Total Contribution
Government  Counterpart Already To be 1992
Contribution available|requested
1.2 Administrative staff
~ Research Scientist 1,051,080 -
- Typist & Clerk 60,240 -
{2) Equipment
2.1 Premises and building
- Clearing filling and 2,300,000 -
Levelling
-~ Fencing, Gate 505,000 -
- Road Construction 450,000 -
- Electricity Installation| 342,000 -
- Water Distribution Main 40,000 -
2.2 Expendable equipment
- Telephone Installation 100,000 -
- Office Furniture 98,800 -
2.3 Non-expendable equipment - -
-None-
(3) Other (e.g. miscellaneous
expense)
Public Utility Cost :- ; 588,000[ 700,000[ 700,000
- Water Supply 114,000 155,000 155,000
< Electricity Supply 432,0007 500,000 500,000
-~ Telephone 42,000 45,000 45,000
Renumeration Cost :- 3,283,9800,4,497,280{4,497,280
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6. Related Projects / Activities _
6.1 Previous assistance received in fields related to the project
-None-
6.2 Present complementary or supplementary project

~None- -

7. Future work plan (the same as 2,7)

Prepared by Mrs. Permpoon Sarnthoy
Foreign Projects Sub-Division
Plamning and Technical Division
Tel., 5790890-1, 5796534

Department of Agriculture
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Attached document for 4.1.2
Form JD,

-Expert’s Job Description Forn

Post_title : Expert in Administration - Project Leader
Duration : 1 Year
'Date required : 15 December 1391 - 14 December 1992
Duty station : Maize Quality Improvement Research Centre,
. Department of Agricnlture
_Dﬁties : (Please give detail of each activity)
To guide and to lead the JICA -st#ff to implement the

project activities as mentioned in the work plan.

Quhlification : a) Academic qualification BS. or higher

B) Required ekperience 3 - 5 years
Age limit ‘more than 45 years old
Language : English
Background information : Required a person who have experienced with the

foreign projects
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Form dD.

Expert’s Job Description Form

Post title : Expert in Administration - Project Coordinator

Duration : 1 Year . | §

Date required :° 15 December 1891 - 14 Decémber 1992

Duty station : Maize Quality.lmprovemént RéSearch Centre,
Department of Agriculture

Duties : (Please sive detail of each activity}

To coordinate between JICA_and DOA stafffbn administration

activities e.g. accounting, equipments, experts and other

matters.

@Qualification : a) Academic qualification BS. or higher

" b) Reguired experiénce - 3. - b years
Age limif : Between more.than.45 years old.
Language : English
Background information : .Required a person who wused to work with

foreign projects
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Form JD,

Expert’s Job Description Form

Post-titlé : Expert in Agronomy
Duration : 1 Year
~Date.required : 15 December 1991 = 14 December 1992
Duty station :  Phra Phutthabat Field Crops Experiment Station, Lopburi
The Haize Quality Improvement Research Centre
Duties : (Please give detail of each activity)
To implement the research ~activities (emphasis . on
agronomny ) wifh the DOA research scientists. -
Qualification : a) Academic gualification BS. or MS.
b) Required experience 5 - 7 years in agriculture
Age limit : Between 40 - 50 years old
Language @ English _
Backeround ‘information : Required a person who have experienced in this

related field
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Form JD.

Expert's Job Description Form

Post title : Expert in Microbe

Duration : 1 yeaé

Date required : 15 December 1991 = 14 December 1992 -

Duty station : Maize Quality ImPPOVement.RESeardh Centre, -
ﬁepartmeht_OEgAgriculture.

Duties @ {Please give debéil of each activity} -
To implement the microbiology -research activities as
mentioned in the work plan of the project.

Qualification : a) Academic qualification BS. or MS. '
b) Required experience 4 ~ 7 years in this related fiéld

Age limit : Between 60 &ears-old to .6D years old

Language : English |

Background information : Required a - person who have experienced in this

related field
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Form JD.

Expert’s Job Description Forn

Pdsp title ¢ Expert in  Post Harvest
Duration : - 1 year _ _ _
Date requiréd :l 15 Déteﬁbér 1991 - 14 Deéémber 1992
Dutyr stdtion K Pfaﬁhﬁhﬁhaﬁee,aﬁd the Maize :Quality Improyement Research
' Centre;'Dgpartment of Agriculture |
Duties : {Please give detail of each activity)
| Tq rimpleﬁeﬁt _the research activities on post harvest
: ﬁechnologies of - this project,
Qualification : a)} Acadenmic qnaiification B3. or MS.
.b)“Requiréd experience 1 ~ 2 years in this related field
Age limit : Between - 28 years old to 40 years old
Language 2 qulish _
Background information :- Required a person who have experienced in this

relafed field
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Form P,

REQUEST FOR - TECHNICAL ASSISTANCE

PROJECT TITLE : SIMULATION MODEL' OF MAIZE PRODUCTIVITY IN

THALILAND

REQUESTING AGENCY : DEPARTMENT OF AGRICULTURE

 MINISTRY OF AGRICULTURE AND COOPERATIVES

PROPOSED SOURCE OF ASSTSTANGE : JAPAN
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1.-Béckgfoﬁnd'Ihfprmatiqn and Justification for the Project.

-;Racént economical development in Thailand is vreguired
highef’ cfop'pfbducti?ity for improving standard of life 4in
thg rqral éréé} Maize:as an important agricultural commodity
iﬂ-Thailand i$ produced not ohl& as the commedity for export
to_ egrp _fopgigp currency, however, the recent change of
i#dust?ial struqtﬁre, also required maize as feed for -live-
stock induétriég in the domestic market. However, the pro-
dﬁcﬁibn 'gf_-maize in Thailand is unst;ble due to c¢limate,
soil condiiioﬁ'énd.Oﬁher'factors.

In several _devéioped and developingAcéuntrieg where the
samé problem ‘of crop production as Thailand exist, crops
growth simulatién models are used to lessen these p?oblems.
Simulaﬁion hodels can forecast Cfpp_ préduction coﬁditions
and 6an 8150 Simulaté yvield under different weather regimes.
Thus, unfavorable conditions of gfowing can be avoid. The
models c;n also be used to simulate production and water use
in 6rder to survey and evaluate new sites, crops and manage-
mént techﬂiques before embarking on a large scale program.
They can also establish the impact of year to year weather
variabiiity on the crops much faster than with more conven-
tioﬁal methods.

Since - simulation model has never been used in Thailand
Befdre,'wdéveloéﬁeht of tﬁis kihd of_simulation .model for
mﬁiZé:ﬁill_be fhe most useful for maize production in Thai-~
laﬁd; ‘Simﬁlétion:moﬂel éf_maize can be applied #o various

.éiimate céhdipions-'by qhanging the data. It can promote

'Better'ﬁﬁdérSfanding of maize prodﬁction and if the climatic
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condition of future can be used, it will be possible to
predict the productivity and quality of maize before plant-

ing time.

2. Details of the Project
2.1 Program Goal or Development Objective
The productivity and quality of maize would be possi-
bly pfedicted béfore planﬁingrﬁime so that the supply' and
demand of maize could be estimated. Thereforé,. the maizé
marketing, bdth dﬁméétic and expert Could be éaﬁusted to the
most benefit of farmers and the céuntry. |
2.2 Project Objective or Immediate Objective
~ To develop simulation modél of maize productivity
in Thailand.
- To use the simulafion model as a tool.for :agricul—
tural research and development.
2.3 Project Qutput .or Conditions Expected Aﬁ Completioh :
ef the Pfoject'
—~ Enable to forecast Maize Production in Thailand
~ Yield,; production and pidhting afea

- Crop development and conditions

I

Area damaged
- etec.

- To clarifyitherproduction patﬁern and the 1imi£ing
factor of maize produétiviﬁy in the grbwihg area.

- To release the infdrmatidn £d:the ﬁarkét.ié eéti*_
mate the supply and demaﬁd'of.maiée;:u

~ Simulation model can be.ﬁséd'tb support field



research and extension, sometime, can replace some
field trials, and  can give field trial result
broader and deepef perspective.

- Using simulation model can decrease costly and
time-consuming agricultural research and eXperi-
ment.

2.4 Projeét Activity
The following activities will be carried out during
the project ééfiod.
 a) Collectibn of weather data consist of daily radia-
tion, rainfall, maximum- and.minimum temperature, windspeed
and relative humidity for ﬁhe entire period of the project.
b) Collectién of soil data censist of soil meoisture
coﬁfent._when éir dry, wilting point, field capacity and
saturatidn; soil types and soil depth at different locations
and years.

. c) Collection of agronomical and physicleogical crops
data consist of dry matter of maize components at various
pbénqlogical development stages, growth duration at vegeta-
.tive and reproductive stage. Crop data will be collected
from field experiments conducting at all project site for
the whole period of the project.

di All data collection will be used to develop per-

-sonal compﬁter ‘zimulation modeling program for Thai maize
prqductivity_ whidh based the deveiopment_on the modifigd
modeiing_program of ‘Mr. Tsuiki at the MQIRC Project. The
origihal model was constructed by the group of researcher

‘at. the National Grassland Research_Institute, Minister of
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Agriculture, Fishery and Forestry in the Government of
Japan. |

e) Comparison of experimental result with that of
simulation result evefy year in order to make the adjustment
of model. Final simulation model will be completed at the
last of the project.

f).Limiting factor for the maize produétion‘in the
respective maize production area will be described and
publicized for the technical personal in the cbuhtfy.

2.5 Project Workplan

Activities \ Year 1993 1994 1995 | 1996 1997

1) Preparation and F--———==-

Equipment'Setting

2).Data Collection jf-———- IO U SIS SR _

3) Field ExDeriment _____________________________________

4) Data Summarize ——— ———— SUURUUE T
and Analysis

5) Analysis and ———— ———— ";f" T |
Simulation model

6) Model Check o - s ———] S S

7) Final Simulation ' ' i

Maodel

2.8 Duration of the Project : Starting
From 1993 to 1997
2.7 Project Sites’

The project will be carried out at the major maize.
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production area where the Field Crops Research Institute
_has Research Center or Experimental Station {(Lopburi, Nakhon

Sawan, Petchabun, Ghiang Mai, Ubon Ratchathani, and Nakhon

Ratchasima, etc.,)

3. Details of the Implementing/Operating Agenéy

Field Crops Research Institute, Departmént of Agricul-
ture, Minister of Agricglture-and Cooperatives, Thailénd, to
be an executing agency.

:The main activities of the Pfoject will be carried out at
Nakhon Sawan Field Crops Research Center, Field Crop Re-
searcﬁ Insfitute.

Pfoject leader will be setting in the Institute. Research
leader wili be.étationed at the Center. Research staff will

be worked at responsible site.

Organization Chart

Institutions Staff Personal
- Field Crop Research Institute Director of the Institute
Bangkhen, Bangkok as Project Leader
- Field Cr0p'Research Center Research Leader

Tak Fa, Nakhon Sawan

- Observation Sites

Nakhon Sawan Research Staff
Lopburi = _ Research Staff
Petchabﬁn _ Research Staff
Nakhon_Ratchasima. Research Staff
Prachin Buri Research Staff
Ubén Ratchathani Research Staff
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Institutions Staff Personal

Chiang Mai : ' Research Staff

4.Asslistance Reguested
The request covers assistance in the technical service,
fellowships and edquipment for carrying out the project

activities over five years period are as follow:

4,1 Expert
1993 1994 1995 1996 1997 Total
- m/m m/m m/m m/m - m/m  m/m
Simulation Model 4 4 4 4 B 22
Plant Physiology 4 4 4 4 5 21
Soil 5 - 4 - 4 13
Agronomy 4 - 4 - 5 13
Others if necessary 3 3 - 3 3 12
Total 20 11 16 11 25 81

4.1.1 Justification for Regquesting Experts
This request is fqr Japanese experts to assist
in implementing the projeét, ﬁo supervisée on- developing
simulation modél and guide on the overall experiments used
in adapting model.
4.1.2 Job Description of Each Expert Reguested - are
attached.
4.2 Fellowship

The distribution of-feiléwship are given below.
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Studytour Training Total

Year For senior scientists Researcher
(NO) | (NO)

1993 1 2 | 3
1994 1 1 2
1995 1 | 1 ' 2
1996 _ - _ . i 1
1997 - 1 1
Total | 3 . ' G- 9

4.2.1 Justification for Requesting Felloﬁship
The techniques to be used in researéh work on
this project are someﬁhat new. to Thaiiand, therefore study-
tour and training in Japan where this kinds  of techniques
are very successful, will be needed for senior scientists,
fesearcher and staffs of the project. |
4.3 Equipment

The project requests the necessary facility and

equipﬁént to conduct research work as listed as follows;-

List of Equipments

-~ Méteofolbgical station with data logger 7T sets
~~ Dryer - 6 sets
~ Leaf Area Meter ' 7 sets
¥-Wéigﬁing Balance ' 7 sets
- Personal Computer _ 2 sets
~ Lap Top Type Personal Computer 7 sets
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-~ Photosynthesis Measurement Apparatus 6 sets

—~ Soil Moisture Measurement Apparatus . 70 sets
~ Uninterruptable Power Supply 6 sets
- Voltage Power Stabiligzer ' _ 6 sets
- Electfic Generator 6 sets
~ Double Cab Pick Up Truck 3 seﬁs_
- Copying Machine -2 sets

5. Thai Government Counterpart Contribution to the Project

5.1 Japan's Contribution This request is extended to the

government of Japan for Japanese Government’s collaboration
to cover the cost which include experts, fellowship, materi-

'al and equipment.

5.2 Thailand’s Contribution The Departmeht of Agriculture
will ©provide a number of counterparts to work with the
Japanese expert over the préject period. The office .work,

- and facilities in the experimental fields are also provided.

6. Related Project/Activities

This project is related with the Maize Quality Improve-
ment Research Cen£er Project (MQIRC Project) which was. under
the technical éooperation of the Japanese Government at
Department of Agriculture, Ministry of Agriculture and
Agricultural Co-operastives of The Royal Thai Government. The
Maize Quality Improvemenlt Research Center Project was initi-
ated the work of develoﬁing simulation model.for maize,. but
the model has not been completed due to the termination of

the MQIRC Project.
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Form JD.

Expert's Job Description Form

Post title : Expert in Simulation Model
Duration : 4 months/year for 5 years
Date required :  April 1993

Duty station : Nakhon Sawan Field Crop Research Center and
Phra Phutthabat Field Crop Experiment Station
Duties : To supervise on developing Personal computer

simulation modeling program for Thai maize

productivity
Qualification : a) Academic qualification at least Master
Degree

b} Required experience 5 vears
Age limit : Between ~ to -
Language : English

Background information : -
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Form JD.

Expert’'s Job Description Form

<
W
AR

Post title : Expert in Plant Physiology
Duration : 4 - § months/year for & years
Date required : May 1993

Duty Station : Nakh6n Sa§an Field Crop Research Center and
Phra Phutthabat Field Crop E%perimgnt_Station
Duties : Work Qn,coliection_of phyéiélogicél érops data
and Meteorological data relating to maize devel-
opment at various growth stages both from éxﬁer—
iment and iﬁ nature, | |
Qualification : a) Academic qualification at .least Mastgr
Degree

b} Required experience 5 years

Age limit : Between - ' to -
L.anguage : English
Background information : -
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Form JD.

Expert’'s Job Description Form

Post title : Expert in Soil

Duration : 4

H

5 months/year for 3 years

Date required : May 1993

-

Duty Station Work at major maize production area where

| Field Croﬁ Research Institute has Research

Center and Experiment Station

Duties :_:Collection of 80il data consist of so0il moisture
content when air dry, wilting point, field capac~
ity and saturation; soil types and so0il depth at
different locations and years.

Qualificatién 1a) Acadeﬁié quélifiéation at least B.Sc.

b) Required experience 4 - 5 years
Age limit : Between - to -
Language : English

Background information : -
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" Form JDi.

Expertls Job Description Form

Post title : Expert in Agronomy -

Duration : 4 - 5 months/year for 3 years
Date regquired : May 1983

DPuty station : Nakhon Sawan Field Crop'ReSéarcﬁrﬁeﬁtérfaﬁd
| Phra Phutthabat Field Crop Experiment Station
Duties : To conduct and advise on fiéld 'éxperiménts_ in
order to colléct'agrbnomical Crcpérdé£a which
consist of maize growth deVelopmeﬁt at variogs
vegetative and reproa;ctivé'sfagel

Qualification : a)'Academic qualification at least

- b) Required experience 4 - 5 years
Age 1imit : Between - to L
Language :° English

Background information -
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" Prepared by
"1. Mr. Narongsak Senanarong
2. Mr. Prasop Debyasuvarn

- 3. Mr.lwerawat Nilrattanakoon

Field Crop_Research Institute

Tel. 579-3930 - 32
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