1) Mr. T. Nibe : "Field Management to Control Mycotoxin®

2) Mr. M. Kobayashi: "Corn Sheller and Moisture Meter”

‘3) Dr. Mitri Naewbanij: "Batch Dryer and Gontinuous Flow Dryer” _

"4} Mrs. Prisnar Siriacha: "Bright Greenish Yellow Fluorescence
Test (BGYF)" SRR o S ' '

b) Mr. Prawat Tanboon-ek: “Aflaloxin Control in Thai Maize”

I  laboratory work on “Samplé Preparation and BGYF Test™ was
demonstrated - by Miss Arunsri on August 8, 1989. Participants in the
above course visited the MQIRC on August 7, 1989, Dr. T. Yoshiyama gave a
presentation. "On .the History of the MQIRC and the Project Activities™.
Lo _ Mr. K. Arai and Miss Arunsri Wongurai instructed on the use of
the experimental equipment and facilities. :

S s, 1The_second field trip and spot discussion of the Four
~Sections were-held at Phra Phutthabat Field Crops Experiment Station on
Novémher-lst, 1989, : o . .

: " 4. The 100th meeting of "the Agricultural Seminar™ organized
by TARC was held on December lst, 1989 at the meeting room of the Japan
. External Trade Organization (JETRO). Dr. T. Yoshiyama, Mr. T. Seino, Mr.
T. Nibe, Mr. K. Arai, Mr: T. Goto and 20 other members concerned atiended.
~Pr. T.Yoshiyama gave a presentation on the organization system of the.
'MQIRC and research activilies. ' ' :

5. Research Activities

: A series of experiments has been carried out under the
Tentative Implementation Program, which were confirmed at the Joint
Committee Meeting on March 16, 1989. The main subjects implemented in
three section are as follows ; : ' o

1} Agronomy Section

' Total eleven.reserch subjects were proposed in ‘agronomy
section.Ten subjects were already completed. Field experiments were
carried out from April 14 to beginning of March. One subjecl "Relation
between Kernel Type and Resistance to Fungus Infection after ‘Inoculation”
wag delayed due to postponed seed multiplication by field arrangement,
that will be carried out end of April to early May. General conditions
for maize growing was less rainfall than 1988 and its distribution was
also nol preferable especially in early growth period. Over ong thousand
four thundred samples including soil, maize and air were taken for
analysis of aflatoxin, A.flavus and soil chemical properties. Level of

aflatoxin in general was wot high as 1988. -

2) Post-Harvest Section

L Miain activities of this year were divided into four categories.
Por corn sheljer improvement, seven types of cylinders were tested to get
data for the prototype of improved corn sheller. For moisture meter,
standardization of the oven method and calibration test of moisture meters
were under investigation and moisture meler for ear maize was newly
developed and tested. For chemical treatment, ammonia and sulfur dioxide



Lreatment during siorage were examined and trickle drying process using
ammonia or sulfur dioxide (TAP, TSDE) was. investigated. And for storage
and’ drying, inctease of damaged kernel during handling, effect of deluyed
drying in the post-harvest process and internal environment: of farmers’
storage were analysed, and simple drying method was invéstigated. Last
year one. handred and twelve samples were senl to Migcrobe Section for

aflatoxin analysis.

3) Micrube Secliom

o This tield has. close relations with the Agronomy and Post-.
Harvest research. In:1989, crop season, 526 of maize samples Tor
aflatoxin analysis, 239 of maize samples and 288 of sail samples for
microbiological'studies'were7receivad from the Agronomy Section. The
Post-Rarvest Section sent 112 oflmaize‘samples'to-the Microbe Section for-
aflatoxin analysis, both shelling and drying experiments. R

: The Microbe Section carried out their three main subjects,

viz. physieclogical and ecological study on A, flavus, analytical method of
aflatoxin‘and_physical[vruperties-of maize kernels. About 500 of malze
samples in Tield, trade and storing were analyzed on aflatoxin, and more
than 400 of maize and soil samples were used Tor microbiological studies.
Both the microbiological techniques and the .analytical method of
aflatoxin by means of Immunoassey wevre transferred - to the Jjunior

“rientists in the.section.
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bUMMARY REPORT 0[ THE JAPANE?E TlCﬁNICAL GUIDANCE TIAM FOR
THE MAI?I QUAIITY 1MPROVFMFN1 RYS[ARCH FFNTRI PROJECI

, The Japanese Technical Gulddnce Team for Lhe Maize Quallty
Improvement ‘Research Centre Project (hereinafier referred to as "the
_ PFOJecL '} “organized by Japan lolernational Cooperation Agency, headed by
Dr.:Masaru Manabe,. visited the Klngdom oi lhaxland and stayed for. 13 days

from hprll 9 to 21, 1980.
S ' The purpose of the Leqm was Lo review and consult on the
present situation-of the project activities, based on the Tentative
Imp}ementatlon Programme Wthh was agreed ‘at the Joint anm1tLee Me9tlng
in Harch 16, 1989, '
Dur1ng stay in Thailand, the team exchanged views and had
discugsions wilh Lhe authorlties conrerned referring-tO‘the project
. aCL1\1t103
This is a summary report related to the results of the
d1qvussxona .

A Reéedrch Actjvitieq

. !he main findings and assessments obtalned by the three
SGCLIOHS are summarlzed as fullows )

l. Agronomy Sectlon

1) : Varietal ComparlsOn of Haize Kernel Moisture and its Varzat10n
hocording to Dlrferent Times of llarvesting. ~
Code No.I-1-{1)-A.G ~AG/1/89 _
~ ‘Three composite varieties, Suwan 1 (SW l),'Suwan 2 {S¥ 2}, and
Suwan 3 (S¥ 3) and one hybrid variety KU2602 (KU) were utilized for the
study. Suwan 3 was new entry this year and. others were repeated from
1988. ~ Average kernel moisture content (MC) at 35 days’after 50% silking
were- 36.7%, 35.8%, 36.9% and 35.7% on SW 1, S¥ 2, KU.and S¥ 3,
respectively. There were 24.3%, 20.5%, 23.8% and 24. 5% at 64 days after
“50% silking, respectively. Similar moisture decrease was observed on S¥ 1
and KU as 1988. S¥ 3 started from as low level as S¥ 2, however decreased
siowly Lo the level of S¥ | and XU at last measuremerit. The range of
moisture - content during the cobservation period were also described by -
liner regression using averages and’ standard deviations in respective

var1gtles "

2) Long Term Study on the Relat;onship of the Env1ronmental Conditions
‘that Cause Aflatoxin Incidence in Maize.

. Code No.I-1-{1) -B, E. G, J-(b)AG/11/89

' * Planting was started from April 14 and ended on September 1 for
cleven. times at 2 weeks intervals. Growth condition in 1989 was not as
good as 1988 on the rainfall especially at early plantings.
‘Planting in April under rainfed condition was tremendous problem to keep
maintain.plant stand that was achicved lower than 25% of planned density,
and yvield was low. The highest yield under irrigated condltlon was around
QOOkg/ral and around 700kg/rai under lajnde condition. :
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None aflatoxin cnntam1nat10n was observed at harvest, Harvested ear at 9%
days after planting was h;ghor level of contamxndLlon than 100 ddys and”
115 days in general.

flighest level of aflatoxin contaminatian was. observed on 9% days- of

April planting as high as 2200 ppb

Y Effeots of thfexent Harveqt Methods. M019ture Cond1t10ns and Storage
Perieds on Aflatoxin Contamxnat;on 1n Ma1ze : L S

Code No. I-1-11) M. G, -AG/1I1/89
Moisture decrease on harvest Wlth husk (+husk) and wlthout huqk

(- husk) were almost parallel. with less. than 2% differenue Aflatoxin
contamination level ‘in 1989 was much luwet than [1988. The highest level
was obtained around 400 ppb on 105 days. harvested - ear after H weeks storagp
without husk. this year. cumparnd with 1100 ppb in 1988 :
‘No sample from +husk were: beyond ‘the 20 ppb and sample. from -husk were
‘detected from 2 weeks after harvesl, however” level of aver 20 pph was
_ obtained from. 4 weeks and increased to 8 weeks. Very similar trend of
aflatoxin contaminat10n was observed thms vear as were as 1988,

4) Effect of Plant- Den§1ty and Nltrngen Appllcatlﬂn on Aflatox;n

Contamlnatlon

Code No. 1 -1- ) D AG/IV/89
: Yield response to nitrogen was 51gn1flcdnt hOWever on density

treatment was not significant different .due to plant ‘stand. Plant stands
at harvest were 98.8%, 85.9% and 76.7% of planned densities on Dl (4260
plants/rai), Dz 8533 plants/r31} and D3 (12268 palnts/ral) plots,
respectively. :
Aflatoxin was not dete(ted at harvest and very low level of tox;n {with
the level from 2 to 9 ppb) were observed from 25% of qample aL 2 weeks
after havest . ; . _ A

5} Effect of Crop Rotatxen'on Asper i1lus spp. 1n the SOll
Code No. I-1- (1). -G, B, AG/V/E9 :

L ihe pattern. of crop rotatlon were: applled Lo study movement of_

A. flavus population in the soil. 8011 samples were taken before and

after every cropping. The range of population was 10 to 1000 colonies in

1 gram soil. A. flavus population tend to deCFEHQP from the ist crop teo

Znd crop which was 099051te result from 1988.

6) Effect of Nltrogen Regardlng Preventlon cf Aflatox1n Contamlnatlon by

the Inoculation Method., - - o - :

Code No. I-1-(1) -D AG/VI/89 o _ S

 Yield from nitrogen plois were 478 4, B8B80.4, 910 0, and 875.8

kg/rai on N1, N2, N3 and N4, respectively. Vlsual check of A, flavus
infected ear from ‘inoculated and non- Anoculated plots were 3.7, T5.4,71.6
and 5.0% ininoculated plot and 0, 0, 0 and-1.86% in no 1nocu1ated plot on
"N1, N2, N3 and N4. Result of afiat031n analysis from visual check
A, flavus infected ear were 56, 14, I and 39 ppb in 1noculated plot of NI,
NZ,” N3 and N4 but in no Lnoculated plot ‘had only on N4 piot and na
aflatox1n was detected.
Samples Trom no visually A. flavus ynfected were.ﬂ, 40, 6. and 3 ppb‘ln
4neculated plot en NI, N2 N3 and N4, however, nothing was detlected
inoculated plots. - SR T

1) identificaﬁion-pf Insects ahd‘the-Typesrdf'Damagé They Inflict on

— 102 —



thn Maize Kernel, =~ . :
“Code No. I-1-{1) =F AG/V11/89
Onc hundred car samples were taken seven Limes from August 18

to September 27.- A kind ,of insects appeared in the maize Tield were
observed. [ar samplPs from damaged and non damaged were éxanined A. flavus
and - other fung1 Only - 2 samples from the damaged kernels of the gars
were found A, {lavus at 2% level.
Porcpntafe of ‘damaged éar recorded 2% at bLglnnlng and gradually
increased to 21 % al. 1ast samplxng {n.contrast, some ears were changed
from 84% to 17% : IR o :

8) lvaluatlen of Insect deqbo that Occurs under lleld Cond1t1on

Code No. 1-1-{1} -F, B AG/VIYI/89
: A kind of “insect appeared in the fleld were rountpd tmlce a week,
23 tlmes from July 3 to September 18 on furaddn applied plot and control
plot. Effect of insecticideé application was obquVPd on. some kind of
insect such as corn leaf aphid and ladybird beetle. '
No significant response was observed to Lhe insecticide’ appllcatlon on
aflatoxin contamination and levei of tox1n was lower Lhan 20 ppb in any
detected cases. :

9) Reldtxon between Kernci Type and R931stance to Fungus Infectlon
after Inoculation.
-~ Code No. 1-1-{1) -A AG/1X/89
- This expezlment was still gnlng on for preparlng the samples
It “11] he tormlnated in May.: ) .

101 Reldtlon betwpen Environmental Factors and Fungus Infection'..

Code No. I-1-{1) =J, (b) ~ : A L

Related Cude No. 11I-1-(1)-A+E  AG/X/89 - :

Numerous ear samples were taken from maize field, storage place

and farmer fields from July to December.
On concerning Seasonal samples, percentage of samples observed A flavus
in December (36.7%) was much higher than rainy season (0-9. 6%).  Fine .
days (15%) appeared more fungus than crowdy or rainy days {3% and 0%).
¥ind speed had some effect A. flavus appearance in fields, - sampling at
over 5.0 m/sec (27.3%) had more than 1.0 - 4.9 m/sec (10, 2%) and less

than 0.9 mn/sec, {10. G%)

11} Monltortng Aflatoxin Occurence in the MaJox Haize Productlon Areas.

Code No: I-1-(1) -J, I-3-(1) -A, AG/X1/8% =

: Lar samples were collected from major maize product1on
provinces, Loei, Petchabun, Nakhon Ratchdsxna Nakhon Sawan and Lopburi.
Total 42 . samples consisted of 30 ears were ‘collected through five
Field Crop Research.Stations and Centers of respective aress.
Interpretation tor the rtesult of A. flavus 1nfect10n and aflatoxin

contamination are undertaking.

— 103 —



2. Post Hﬂxvest Sectlon

< Corn sheller merovbmcnt >

1) Aua1351s of the relatlon bctween meuhanxcal damﬂge to kexncl. mauhlnerv

design., operational COndltlon and m01stu1e contcnt nf malze (1989

- Code No. 1I-3- {2)-A .

- Effect of. the types of cyllnder, mechan1cal des:gn, peratlonal
conditions, moisture content of maize on mechanical damage of kernels was
investigated. Seven vaes of cylindpr were tested under differeni:moisture
content (16~30%) of maize and ~different peripheral speed. {5~ ISm/q)
Rectangular spike tooth. cylinder sheller with %2 mm concave clearance is
best among all for the protatype model of. corn shclle: impluvamunts

.2) Study Oﬂ the relatlonshlp betueen dﬁmage on kernel ke&nel m01qturo
content and aflatotin contamlnatlon (1989 1990) ' L -
Code No. H ~1-{2)-D . .

Related code RNo. ﬂi 1- (2) - : :
Manually shelled maize- wlth various mol Lu;e content

{15,17,22,30%) -was mixed with impurity (3%, crushed corn cob) - damaged
matze (3.5%) and was stored under humid condition. o

o After 14 days of storage, all the samples. were cantamlnated by’
aflataxsn but lower at 17% of: mo;sture level and Little at 15%, and
highly -contaminated at .22% level. Samples were severelv 1nfected by A.
flavus at 30% level of moxsture cuntent :

< M01sture Meter Improvement >

K} Impxovement and development of m01sture metex (198? 1991}

- Code No. 2-(2) .

L . Two types of m01sture meter were . 1nvest1gdted to detarmlne ear
maize moisture content: one with knife-blade electrodes and another one
with plier type electrodes. ‘Determined values by the former are not
stable.  Moisture meter with plier type bleCtFOdGS showed more
“correlation than former one. But further. 1mprovement is necessary to
develop an -ear malze molsture meier. .

} 4} Ca11brat10n test of establlshed m01sture meter (1988-1980} .
. Code NO o=-2-(2}) - S :
- This year four moisture meters CTR 1607, "Dole model 4007,
Dlgltal Grain Moisture Meter' and "Multi Grain Portable were calibrated
to determine moisture content of Suwan i, Suwan 2, ~Suwan. 3 and KU hybrid
maize from various area..
: . Correlat1on was rather lcw between detected valueq by . theqq
meters and detnrmlned values by the standard oven method, on the coniraty
to last year 5 experlment : S

5) Standardl?atlon of standard oven methnd {1988“1990)

Code No. 11-2-(2)

. Effect of predrslng in accelerﬁtlng drktng procedure,. in
determination of moisture content was evaluated. Samples were dried for 4
hes at 130 +C with or without drying varying qample we1ghL dnd compared
.with the standard oven method of 72 hrs 103 -C.

Determined values with predrying are more f}uctuated than those
wlthout predrylng Quick determination method Lan not be designed by
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" predrying,
( Chemical Trealment >

6-1) h:va LroamenL of miize to rnnurul Aspprglilu spp.‘and s0 prevent
aflatoxin LonLdanatlou . , - ,
~ Code No.. 1} ~3-{2) -C-{a)

R For facm:scale-experiment cach 409 kg | uf ‘ear maize was trealed

and stored ln open and close system and another 400 kg for control.
Ammonid concentrationincreased more rapid in c¢losed system

' Lhan in-open one and alqo higher in concentxatxon at its peak, though the

transaction afterward is almost similiarc. DlSCﬂlOFﬂtlon was observed

specialiy-iﬁ closed system

: BLZ) Qulfur dlDdeG %uppiemented storage of high moxature malze

“ ‘Gode No. II-3- ( -G~ {a) -

L far maize was fumlgated in corn. crlbs by burning sulfur

cakes Fach one ton of ear maize was treated with 0.0%% of sulfor dioxide
_in weight all in one or divided in three times at one week intervals and
covered by piastlc films for one day after each treatment. Samples were
stored for six weeks Samples were extracted every one week to. determlne
m01ature content, ;
: o j‘ Data for sulfur dioxide supplenented sterage are under
prnceseln but nu mold nor diSCOlOthlOﬂ Xas visually observed.

1} Ammonia and sulfur d10x1d9 suppiemgnted amblent alr drying of hl?h
moisture maize in Thalland {1988- 1990)
Code N, 11-3-(2)-G-(a)}

Each 500 kg of shellbd Mmaize: was stored in a flat bed drier
w;th ambient air flow rate of 1.0 mS/an. For TAP(Trickle Ammonia Drying -
Process)- 0. 5% sample-weight of ammomia was supplemented at the rate of 15
1/min..  at one time or divided in three times at three days intervals.
For TSDP{Trickle Sulfur Dioxide Brying Process) 0.5% of sample weight
sulfur- dioxide was obtained by burning sulfur cake and treated in one
time‘ D;qcoloration was examined.

In TAP mold was observed after few. days in three times .
“upplement and in TSDP mold was observed. three days after treatment
Dlscoluration was observed in TAP.

< Stﬂzage and drytng >

8) eq1mat1on on incdrease of damaged kernel ratio during handllng
. {1989-1990)
Code No. II -1- (2) ~-C-{a), II-1- (2) B (c)
" Related code No. l-1-(2) )
' " Ear maize sample were. (l) not selected, (2} selected by
farmers and- {3) selected by the researchers. All ear maize samples were
kept in gunny sacks and storpd for 7 days on a pailet under’ natur i
env1r0nment
: : o After T davs of Storage, number of ear naize 1nfected by A
Flavus was only 4.2% in the nonme selection sample while ‘39.4% and .45, 1%
in the selected sample by farmers and by researchers respectively. This
seem to be-caused by damage un seed coat by selection procedure on rough
. surface qf concrete floor. -Specially in case of selected sample most of
the Q, flavus ‘infected ear had seed ceat damage. .
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9) Shudy on’ the Jmpzuvement of storage fﬂClllCleS for farmors

Code NO n-3-{2)-C~1{e) -
Experimental models of ihe elevated Elooi and ground tloor

corn Ffibb with 2.6m x 2.6m x L.dm (D x'# x- H}. were constructed and- each.
5.1 toas of maize with 29%.kernel moistiore’ content were stored in them. ’

: . During storage, ‘temperature-and relative humidity of each 50
cm layer 1nsxde and at the bottom of storage were investigated. After one
month's storage period, m01sture coutent of qamples at eqph measurlnvf

point is determined

10) Development of blmple drylng method (1989 1991)

Code No. I[-3-{2)-B-{b) ~ ,
©Air flow res;qtance of. ear malzc bulk and equ111br1um moisture

cantent under constait temperature and humldlty wverae. 1nvest1gated as bﬁSlC'
data '

Two types of’ experxmental dry;ng unxt wzth solat heat
'anilectlng ‘chamber and diesel engine are fabricated: In the experlment
‘which use engine exhaust lieat, drying rate was high enough but engine
exhaust was gas’ mlxed 1nto air in the drylng rhamber maklng maize kernel

dirty.

‘il) Ailcwable duxwtlon for delayed drylng Ln the post harvest process. of
maize. (1989 - 1990) C ;
Code No. O-1-(2) - . ~
Related code No. M- SE (2) . Lo IR
: “Each 360 kg of ear maize Suwan 1 was kept, in-'a flat bed
dryer; ‘for- 0, 1, 2,°3,°%5,-6, 7, 9 and 14 days and then.was ‘dried by
ambient air till it reached equ111br1um Aflatoxxn Lontdminatlon was
deternined before and. after drying ,
_ Drylng rate was rather- hlgh because of enough alr flow rate
and dry ambient air. This year, aflatoxin contamination was a little bit
“higher after drying than before drylng, but still in- low level, . for this
year experiment -was done after ralny season f1n1shed
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3 %Lcrobe SOLtLon

{ ) Studies on Lhe populallon of A. flavus and aflatoxin contaminatlon of
maize cultivated under different cundltions
Code No. [II-1- (1) —ﬁ &8 :

Related Code No. 1-(1) -A ~J

This subJect was studied as a )Ulﬂt research project by the

Miceobe and Agronomy SeCtlDHS The studies-on the population. of A.flavus
in:maize, air, soil etc. and aflatoxin contamination of maize have ave been
garried out. Those samples were collected by both groups. The Microbe
“group has been.carring out the microbiological and analytical studies on -
the samples. The results are reported in the Agronomy Section.

2 ) Studies on aflatoxin contaminabion in maize shelled bs different .

~ types of corn sheller undpz various operating COﬂdlthnS and moisture
- content. . .

Code No. TII-1- (?) - ' )

" Related Code No. II-1- (2) -B- ta) & (b)- :

" . This subject was studied as a joint research.project by the
Microbe and Post-Harvest Sections. The studies on aflatoxin contamination
. in maize under the various shelling process has been carried out. The
maize samples. were prepared and collected by the Post- Harvest group. The
MLLrobe group has analyzad aflatoxin content’ in the samples :

3) Stud1es on”A. flavus and afiatoxln contamlnation routes in maize.

Code No. I1I-1-1(3}

e The observation sites for the Conflrmation of AL flavus infestation
routé were set up from north to central maize cultivation area. The
'.samples of air and soil in the malze fields, and ear and shelled maize,
air, soil and dust in the farmers and middleman’'s warehouses were
collected for microbiological studies. The high population of A.flavus
was observed in the soil samples of fields and both warehouses. Freshly
harvested car maize and shelled maize were more clean than long term
stored maize. The spore density of A.flavus in the air was very high near
by working shelling machine. The shelling process is presumed as a main
'lnfesratxanroqﬁe by A. flavus

4 )- Aflatoxin producing ability of the various qtrains of A. flavus .

‘ Code No. 11I-1-{1)
. one hundred twenty cone: stralns of A. flavus isolated from various .

samples, such as maize, air, soil and dust in the warehouses etc. were,
teated on aflatoxin preduclng ability. Among them about 70% strains were
aflatoxln producer and 30% strains were sclerotium formation type. The
relation was not clear between aflatoxin producing ability and sclerotlum
“formation.

5 ) Aflatoxin content in stored maize by means of Immunoassey (ELISA).
. Code No. II[-2-(1) -B
Newly developed analytical method for aflatoxin, ELISA using
monoclonal antibody with high specifity against AFB, was applied to
stored maize samples. It is wecongnized that ELISA is. slmple and rapid
-analytical method and has high sensitivity for AFB.. However it is costly.

G‘) Water activity of-maize and growth of h flavus
Code Ne [t-1-(3 : :
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The maize qampl9q wilh varlous moisture content were prepared
and measured Water activily {Aw). At Lhe same time, the broth of
A.Tlaves on the maize samples was observed. The’ crLthaL Aw of maize lor
growth of A. flavus seems to be ca. 0.8% {nearly lB%.mnishure content).

7)) Fqulllhllum maisture Lonrhnt of maize and growth of A iiﬁvuq

Code No. TII-1-(3}).
Wet and dry maize sampieq yere kept in the censtanL humldlty

'prepared by several kinds of saturated salt solulion. Moisture: content
in ma1ze were perlndlcally determined. By wvsing the data, the Exgure of
maize' s equilibrium moistuce, contenf curve was made. L .
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B “Teatative Plan for the Project Aclivities |n the IQQU Japanese
llwalhmr~

1. hs%jvnment of Japanose Experts :
. The schedule for the assigned period of Japanese expcrts is
bhOWH 1n Annex ‘I, of the Progress Report. ( Japanese. side )

b)) Long Term txperts
) L. - _ [ - [N . .
At present, five experts scheduled under the R/D and Tentative
Schedule of Iwmplementation (TSI } have been assigned. This year three of
them will come to the expiration of their assigned period. 1f a vacancy
occurs, JICA will arrange to dispatch a successor, considering: the qmooth
melomentatlon of rhe DFOJePt

2] Short iorm lxperts

: The short term experts requested for the project are llSt?d
below,. J{CA will dispatch. the experts, considering the requests from
Thalland budget, and so -on. '

Aspergillus spp. ecology, 3 months >

,a') Mtcrobc Section <
b} Microbe Section < Aflatoxin analysis,- 3 months >
¢ ) Agronomy Section < Photosynthesis, 3 months > _
-~ d.) Post-Harvest Section < Improvement of corn sheller, 5 months >
e }- Agronomy Section © ¢ Similation, 3 months >
£ ) Agronomy Section { Insect damage & Control, 4 months >
g:) Microbe Section :. {-Microbiclogy, 1 month > _
_h ) Post-Harvest Section ¢ Moisture meter Tor ear maize, 3 months >
i ) Post-lHlarvest Section < Improvement of drying method,3 months >
j ) Post-Harvest Section, < Ammonia & chemical treatment, 3 months >

- 2 delﬂlng of That Lounterparta in Japan

-+ .. The-schedule for the training of Thai counterparts, -is shown
in Annex II, of the Progress Report ( Japanese Side }.The counterparts
in the fields below are requested for training. JICA will accept the
counterparts for training, considering the requests from Thailand,

budget, and so on.

a ) Division of Agricultural Engineering < one person," 4 months >
b ) Division-of Plant Pathoiogy and M1crob1olog3 < two persons, 3

months >
¢ ) Planning and Technical Division < one person, 3 weeks >

3. Proﬁisioh of Eduipment
Fquipment worth 60 miliioen Yen will be réquesfed'for the

_ project as shown in Anmex IlI, of the Progress Report - { Japanese Side ).
JICA will provide the equipment, considering the request from Thailand,

budget, and so on.

4. Résearch Plan
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The “axn subjects which wxll be studlod 1n the 1890 JdDRHORL
fL%lcal year are. as follows: .

< ﬁgronomy Sectlon >

1 } Varietal compﬁrlqnn -of maize kotnel moisture and its variation
according to diffevent times of harvesting. .
Code No. [-1-{1) ~A, G (1988 - 1930) ' :
2 1 Study on the relationship between environmental condexnns and
. allatoxin 1nr1dence ih malze .
. Code No.- I-1-(1) -B, ; G, J=(b) (1933 - 1932\
3 ) Effecks of dlfferent hﬁrvest methods, nioisture condxtlnns “and storage
periods on aflatoxin coatamxnatlen lﬂ maize. O
‘Code No. I-1-(1) ~-H, '
4 ) Effect of plant denslty and nxtregen applkcatlon on aflatonln
cantaminatlon in malze. . . o
Code No. I-1-{1) -D (1983 = -14989) ]
5 ) Effect of cxep rotation on Aspergillus spp. in the soil.
. Code No. I-1-1(1) -C, B.
6 ) Effect of nitrogen regardinb prevention of a[latox1n LonLamlnatlon by

the inoculation method

. Code Na. I-1-(1) (1989 - 1990) ‘
7 ) ldentification of malze 1nqects and the types of damagt they inflict

© on the maize kernel. : .

. Code No. I-1-(1}) F B (1989 - 1990)— .
8 } Evaluation of insect. damage that occurs under: fxeld COHdltLOﬂS

. Code No. I-1-{1) -F, B {1989 - 1990) o _
9} Relation between env1ronmentdl factors and fungus - 1nfect10n
: Code No. I-1-{1)-A | :
10} Large srale practlces on concerntng haveqt methads dnd aflatox;n

occurence in maize.

Code No. 1-3-(1)- (1990 - 1991)
11} Basic agronomical study for develuplng the simuelation model of maize
productivity and its qualiby.
. Code No. I-1-{1} -B, E. G, J ~(b} (1990 ~ 1992}
12) Reduction on  A.flavus 1nfect10n and aflatoxin production by
pobassium application.
- Code No. I-1-(1} -D (1“90)

¢ Poét~ﬂarveét'?ectlon >

1) Trickle ammonia drying process and trlckle sulful leKlde drying
© process for maize.
* Code No. 11-3-(2)-C~(a): (1988 1990)
2 ) Study on moisture determination of maize:
2-1. Performance test of newly developed mo;sture meter for ear malze
Code No. II-2-(2) (1988~ 1990)
"2-2,Calibratien of moisture meter..
Code No. 11-2~(2)  (1988-1990)
2-3. Study ‘on standardizatxon of the oven method in: Thalland
Code No. 11-2-{2)} (1983-1990) -
3 }" Corn sheller improvement. . ,
‘Code No. [1-1-(2)-B~(a) & (b}, I1I-3-{(2)-A {1988~ 1991)
4 ) Delayed drylng of the maize for safe storage. -
Code No. ~{2)-C=(c) (1989~ 1990)

— 110 —



5 ) Study on improvement of. s iurln" ldClllllGS for farmers.
, Code No. 11-3-(2)-C-f{c) {1989-1991)
G ) Ammonla treatment lor preservation of maize.
' Code No, [1-3-{2)-C-(a) {1988-1990) :
7 ) Study on the effocL of grading ear waize on storage quallty
Code No. II - (? -{a) {1989-1990)

¢ Microbe bect;on >

1 ) Correlation bebween cultural practices and aflatoxin contamination.
_ © Code No. T[I-1-1-{1)
2} Correlation bebween posi- ndtvest btﬂfagC/DYUCeSSlﬂg and afldtnxin
" contaminabion.
Code No. [11-1-(2) ‘
3 ) Physiological and PCOlOPICdl studies on A. flavus 1nclud1ng the xnfcction
routes.
. Code No F1E-1-(3)
3-1. Studies on the infection FUULQa af & fLavus and dflatOKln
contamlnatlon during pre- and post- harvest of maize.
3 1-1. " Studies on the population of A.flavus in the: ‘naize plant, air
: " and soil in the cultivation area. ‘
3“142 :Studies on the DDpulatlUn of A, flavus and af[atoxjn content in
‘ trade maize.
3-2. Physxologluai and scological studles on A. flavus' in Thailaad.
3-2-1. : Study on aflatoxin producing ability of the various. straln from
R 'maxze air and soil In the field.
+3-2-2. Studies on the time to keep VAr'10U8 molsture content: of maize
- without aflatoxin contamination.
- 3-2-3. Study on the contamination of A.flavus from insect damaged cobs.

4 ) Development of simple and rapid analytical method of the aflatoxin

content in maize.

Code No. I11-2-{1}
4-1-1, ImDPOVementcf the mini- column method for the aflatoxin content

‘Ln maize

[ &2

) AfidthLn prevention by controlllng A flavus.

Code No. 111-3-(3)
5-1-1. Control of AT flavus and aflatoxln contamxnat;on of various

moisture content of maize in anaerobit Cﬂndltlﬂﬂ

C . Others

L. Area Expansion of the Center
The area expansion of the center was 19qu€sted from Thal 51de

2. Medical Examination
{n Japan, the mycotoxin lesearche[s have medxcal examlnatlons

twice a year. Therefpre, the Guidance Team recommend that JICA should
_consider providing the budget for MQIRC Japanese experts engaging
atlatoxin rcoedrch works to have medical examinations alb least twice a.

yaear.
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. [t is our pleasure to say that the felationship between Thai
side and Japanese side is well established and  the project runs
sucoesafully. We hope’ that both side witl c_ontirme—mutual soopecation in
ocder Lo promote this project. Lastly, we appteciate your kind
- cooperation during our stay in Thailand. _ o '
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AG/1/89 : _ ' :
Varietal. Comparison of Maize Kernel Moisture and its
Yarlation according to Different Times of Harvesting

“Code No. I-1-(1)-A, G (1988 - 198%9)

Objectives . _ _ .
The objee¢t of the  sludy is loo. examine the varietltal
characteristics on kernel moisture c¢onlent  shown atl
differenl btimes of harvesting. Moislure distribution as well
as ils varialion by ear and by plol are also le be examined
among the varieties.

Materials and Methods _ _
Suwan 17 (SW1), Suwan 2 (SW2), KU2602 (KU) and Suwan 3 (SW3)
were been utilized as variety entries. _The= first three
varielies are the same as 1988 and Suwan 2 was decided as
the new entry, . _

The  vartelies. were harveslod 4 rows of 8 rouws plal at
35(H1), 45(H2) and 55(H3) days afler 50% silking for
observing the agronomical feature. Kernel moisture was
meastured by CTR~-800 manufactured by Shizuoka Seiki Co.Ltd.
in Japan. The measuremeni was carried on every day from 35th
day after 50% silking to 64th day. Ears for the measurement
were taken from Hi plot for -the days from 35th day to d4th
day after 50% silking, and from 45th day to 54th day from H2
plot and from §5th day to G4ih day from {3 plot. '
5 ears were taken . every day from cach plot, then
morphological observation was practiced. Randeomly 3 ears
WEFe;;SGICCtEd_ for measure the-kernel moisture content and
the other 2 ears were observed moisture contenl of grain and
cobs by using oven. _
During the growih, germinalion count, Tasseling count,
silking - count and pre-harvest agronomical study were
pracliced.

Summary of the Result

Overall germination was 90.6% al one week after planting and
92.1% at 2 weeks. Plant stand after thining was 99.5% of
planned density on enlire piot and variety average were
99.9%, 98.7%, g ,7% and 100% on 5W1, SW2, KU and 5W3
respectively. It was satisfactory lcvel of plant stand.
Tasseling and silking date of{ 50% emerge were as follow:

50% Tasseling 50% Silking
sSv1l Jul. 13 Jul., 16
5W2 Juk, 10 Jul., 12
Ku Jul. 12 Jut. 17
SW3 Jul. 156 Jul. 19 (probably 18th

: but no observation this day)
Yield at each harvesl (kg/rai) were as faollow!:

H1 H2 H3 AVG
5W1 930.8 968. 4 1079.8 993.90
S¥W2 837.7 839.7 851.90 842.8
KU 645.4 962.0 863.5 8§23.6
SW3 983.5 845.0 817.9 8B2.1
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Plant stand *al harvest weve 99.9%, 97.5%, 97.0% and ¥96.0% of
planed density on SWi, SW2, KU -and SW3 respectively. Those
are guite good stand, Planl height of variety avevage ‘were
204.6¢m, 178.7cm,. 179.9cm  and 195.9cm and ear height weve
102.1cem, 83.3cm, 88.%9cm and 98.9cm on Swi, SW2, KU. and SW3.
Husk cover by CIMMYT methed (l:excellenl to S:very poor) was
utilized for . evalualion. Variely averages were 1.628, 1.599,
1.679 and 1:534 on Swl, SW2, KU and 5W3. _' '

Those statistical ‘significance was nol yet cxamine. B
Yield of KU was low at harves! H! due lo less No. ol car
harvested and small ear size at one replicalion comparing lo
the other veplication. ' ' S
Statigslical analysis was nol done yet. Generally, SWIl and
- 8w2  were almost the same level bul KU was about . 20% lower
compare (o the year 1988. ' R
Moisture content of kKernel from 235 days to 64 days after 50%
silking are to be discussed. '
Average of 3 ears each measured daye vere considered heve.
Initial  average moisture conteni(MC) of kernel 'on 5Wl was
around 36.7% and the final MC al G4 days was. 24,3%. On SW2
was 35.8% at 35 days and ‘down Lo 20.5% at 64 days. On KU2602
was 36.9% to 23.8% and 35.7% lo 24.5% on SW3.

Initial 'MC on SW2 and S¥W3 were about 1% Jower than S¥W1 and
KU, however at 64 days, level of MC of SW2 was 3-4% Jower
than the other ithree varieties. _ ' _ .
As observed = 1988, SW1 and KU seems to behave similar
moisture featu;e compare to SWZ

Graphs shown here are daily average MC and calculated upper
and lower range f{rom Stapdard deviation. Then lineav
regressions are shown each data to observe possible range of
MC at harvest date. THowever the ranger of these graphs are
al early days, due to the capacily of the CTR-800 which
measures the range of lower than 40%MC. Therefore those days
when the Kernel more than 40%MC was calculated as 40%. ‘

Future Plan _

Variety comparison of kernel MC will be continued with newly
released varieties, such as SW3 which is from Pakchong,
Kasetsart University and NS] which is from Nakhon Sawan,
DOA, Lo compare with SWl as a check.
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AG/11/89 _ _
Long Term Study on the Relationship of the Fovironmental

Conditiong that Cause Aflatoxin Incidence in Maize
Code No. I-1-(1)-B, E, G, J-(b) 1988 ~ 1992)

Ohjectives
The object of the study is Lo clavily the relation belween
the environmenlal conditions and productivity and quality of

maize.

Materials and Meclhods _

Piots were lreated by planling time and waler supply.
Planting was practiced ten times, every olher week, from
Aprit 14 until Scpiember 1. Water supply was rainfed and

2)adjusted irrigation. Irrigalion was adjusted to supply
water when Lthe rainfall in the week was lower than the
average rainfall over the last ten vyears. Adjusiment was

made to bring the watey supply up to the same level,

Plot size was 12m x 12m. Spacing was 75cm x 50cm  with 2
plants per hill. Maize was harvesled 105, 115 and 125 days
after planting and then Kept in store for 2 months., Sample
for aflatoxin analysis were taken al harvest and-every other
week during slorage. :

The study will be carried out for five years.

Summary of lthe Results

Rainfall during the exXperiment period was shown al (Fig.1).
Rainfall disiribution in 1989 was not favorable, especially
from April to June was serious.

In the early season of the planting had difficult condition
to keep maintain the plant stand especially in the raitnfed
condition . by =~ poor germination due lto poor rainfall
distribution. Germination percentages were 65.1% wilh 15.8
“of Standard Variation (STD) on irrigated condition and 49.9%
with 26.7 (STD) on rainfed condilion across planting times.
Plant stand to planed plant densily afler thining were O01.0%
wilh 11.7 (STD) on irrigated condition and 74.2% with 29.6
(STDY on rainfed condition. '

Agronomical information before harvest was recorded. Plant
stand percentage to planed densily were 80.6% on irrigated
condition (I} and 60.4% on rainfed condition (RiF). FPlant
height and e¢ar heighl on IR were 173.6cm and 88.lcm and
143.2cm and 72.3cm on RF respeclively. _
Lodging plants were counted. Mo. of lodged plant at siem
were 10.2 on IR and 9.0 on RF in average on cach - harvest.
Lodged at bottom of plant (Root lodging) were 15.8 on IR and
30.3 on RF in average.

No. of insect damage by counting the pinhole on the ear and
stem were counled., Average No. on the ear were 11.5 and 8.8
on IR and RF respectively. 8.3 and 6.9 on the slem were
observed on IR and RF respectively. .
Tendency on planting lime or harvesting time f{or the damage
were not clearily recognized.
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Husk c¢over evalualion by CIMMYT method that is 1 as
exceellent lo_S as - very poor, was recorded.
Average  across planling lime and harvesting Lime was 1.958
on It and 2.002 was an N7,

Grain moisture conlent (MC) percenlage was measured by using
MStalnlite” moisture meter. (Fig.2)

Average MC  at  harvested at 95 days (l11) was 33.6% on
irrigated condiltion and 34.6% on rainfed <c¢onditiaon. 28.2%
and 28.7% on IR and RF was observed on 105 days harvest (H2)
and 22.6% and 22.8% on IR and RF was recorded on 115 days
harvesi (H3),
On  April 28 planling exlremely lower than other data was
observed wilthout knowing the reason. Late planiing tend to
decrease MC according to lhe tater harvesting time. It may
be the reason thal lower vield and dry atmosphele.
- Average vield of both ‘treatment was 548.7kg/vai and
304.8kg/rai  on IR-and RF. Very low vield were recorded at
early planting of RF plots. (Fig.3)

On June 23 and July 7 plantings were showed higher yield on
RIF plots, allhough No. of planl harvesled on June 23 plots
were much more, and slightly more on July 7 plots on IR
plots., MC were measured when sampling were practiced. (IFig.
4-173)

Al though Lthe resultls were not completed yet, Hi (Fig.4-1)
showed 33.6%, 26.2%, 20.0% and 14.1% on IR, and 34.7%,
24.9%, 18.56% and 13.6% on RF for at harvest, ? weeks after
harvest, 4 weeks and 8 weeks respectively. '
On N2 (Fig.4-2) were 28.2%, 22.3%, 18.0% and 14.4% on IR and
28.9%, 20.6%, 16.0% and 14.0% on RF.

On H3 (Fig.4-3) were 22.6%, 18.8%, 16.2% and 13.9% on IR and
22.8%, 16.9%, 14.7% and 12.7% on RF.

None of the sample detected Aflatoxin at harvest in both IR
and RF samples. _

Toxin analysis was carried out of at the MQIRC Center at
Bangkhen (Fig.5-173). More than 2,000ppb sample were
observed from 2 samples of IR Hl on 4 weeks afler harvest.
When harvested early (1) at 2 weeks already Toxin were
delected, however on H2 higher level (more than 20ppb) were
detected al 4 weeks and H3 werc al 8 weeks to the level of
more than 20ppb.

Generally, maize produced IR condition had more sample were
detected with higher level.,
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AG/T1T1789 : : ‘
Effects of Different Harvest Methods, Moisture Conditions
and Storage Periods on Aflatoxin Contamination.in Maize

~ Code No. I-1-(1)-H, G (1989) '

Objectives

“The objeclives of the stludy is to examine aflatoxin
contamination by changing the melhods of harvest and the
time of harvesting,

Materials and Methods

Ixperiment -was planted in one . rai plot with standard
cultivation melhod. Spacing was 7bhcem belween rows- and 50cm
between hills. Seeds was sown 4 seeds per hill then thin to
2 plants al 2 week after planting. When missing hill was
observed, compensation was pracliced in the adjacent hills
up to 3 piants on the hill., Fertilizer was applied al 2
weeks after planting at the same time of thining.

Prior Lo harvest, husk cover, insect damage by counting No.
of pinhole on 1ihe . ear and No. of lodged plant in the
trecatment plotis were counted.

Harvest was pracliced at 95 days {Hl) 105 days (H2) and 1156
days {H3) after planting and meithod was as dehusked in the
field for convenlional method (-H) and with husk for testing
method (+H). Harvesting process of the testing method was
that .at {first held a shank of ear then broke it. Some husk
remained enough to cover the whole ecar with this method.

Ear was harvested from standing plants for +H and - by each
replication and ear from lodging piant was harvested at

trealment plots, however those are not separated by
replication. Yield were calculated from only standing
plants.

Summary of Resultis

1) Pre-harves! Record

Average husk cover in the trealment plots were 1.461 and
1.629 at Hl harvest, 1.827 and 1.799 at H2 harvest and 1.836
and 1.7%7 at H3 harvest on +H and ~H harvrvesiing method
respectlively,

No. of insect altack by counting pinhole on the ear were 98
and 94 at H1, 126 and 123 atl H2 and 99 and 132 at H3 on +H
and -H respectively.

No. of lodging planl at treatment plots were none at H1, 71
and 60 at 112 and 36 and 49 at H3 on +H and -H respectively.
2) Harvest Record

Yield (Kg/rai) at +H .plots were 954,1, 1218.4 and 884.2 and
at -H plots were 1034.6, $3.3 and 916.3 on H1, HZ and H3
harvesi. There were very FODd vield in the area.

Grain moisture contents were measured every sampling time by
stainlite moisture meler. On Hl harvest maize moisture
content started around 33% then decreased 28.9, 25.9 and
19.7 on +H and 27.6, 25.% and 17.6 on - at 2 weeks, 4 weeks

and 8 weeks afler harvesti,
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On H2 harvesti, siarted around 29%, lhen decreased 27.6, 5.3
and 16.% on +H and 27.0, 24.0 and 16.2 on -H. - :

H3 was staried from around 25% then 23.9, 21.9 and 156 - am
+H and 23.6, 21.5 and 15.10 on ~H. The differences” bolwoon +H
and -H were less than 2% as resulted 1988 trial.

Aflatoxin Bl, B2 weve analyzed al harvesl and 2 works, 4
weeks and 8 weeks after-harvest. _

On U1 harvesti, +H did not delected af!atoxin-untli-z wook%
and at 4 weeks and 8 - weeks, 13.8%ppb  and 12.5pph  were
detected., ~H found aflatoxin from 2 weeks and 13.0, 90 .and
267pph were in plot average at 2 weeks, 4 wecks and 8 weeks
respectively. R :
on H2, +H observed aflatoxin at 2 weeks and 8 weeks al the
average ievel of 1.0 and 10.8ppb however -H found 2 weecks, 4
weeks and 8 weeks at the level of 4.5, 145 and 416.5ppb.

on H3, aflatoxin detecled only 8 weeks as low as 0.5ppb -on
+H, on the other hand -H was found on 2 weeks, 4 weeks and 8
weeks at 3.0, 3G and 47ppb. _ :

Sample were taken also from the ear of lodging planl as lhe
same treatments but no replication. These samples showved no
detection on +J1 of Hl,  however on - of HI1, aflatoxin on 2
weeks, 4 weeks and 8 weeks were observed 7.0, 119.0  and
19.0ppb. ' _ -

‘Oon H2 plots, +H was observed at 4 weeks and 8 weeks at the
level of 1.0 and 23ppb and 2 weeks, 4 wecks and 8 wecks on
-H was found 3.0, 78 and 72ppb. . ' S

On H3 harvest, none of aflatoxin was observed on +H, however
on -H was detected at 2 weeks, 4 weeks and 8 weeks al - the
level of 2.0, 2.0 and 4.0ppb. ' :

The level of aflatoxin lasti year was nol as high as 1988 in
general. Maximum level of year 1988 were 1100ppb comparing
to 416ppb this vear. However the similar tendency o = the
treatments was obtained except on H3, - treatiments, 3.0,
36.0 and 47.0ppb were detected atl 2 weeks, 4 weeks and 8
weeks instead of none was detectied at respective time, '

Fature Plan

The same experiment will be conducted to examlne the annual
variation at the station field this year.

The proposal for 'large scale trial on Lhis subject was
approved by the research commiitee. The plan is to conduct
at farmer's fields with using the farmer's ~ sloring
facilities. The size of the area of the field is to be
around 2% rai as the standard of the area of the station.
The other plan is. to prove the reason of the difference
between the treatments. It may be the physical damage on the
surface of the Kernel or moisture and humidity dynamic.
Shelling work will be the largest bottlencck when ‘harvest
with husk is applied in practice. For this work, cooperation
of post-harvest section will be essential. :
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AG/IV/89 | |

Effect. of  Plant Density and Nitrogen. Application on
Aflatoxin Contamination

Code No. T-1-C1)-D (1988 - 1989)

Objectives - .
The object of the study is to examine productivity and
qualitly -concerning aflatoxin conlaminalion in relation Lo
plant density and nilrvogen applicgation,

Materials and Melhads

Three levels of plant densily @ 4266(D1), 8533(D2) and 12266
(D3) plants per rai and four levels of nitrogen application
PO0(N1Y, 1T0(N2), Z20(NJI) and J0(NAYkg/rai were applied.

Maize was harvesled at 105 days after planting and kept in
slovage for 2 weeks. :

Grain sampies {or moisiure measvurement and aflatoxin
contaminalion analysis were taken at harvest and 2 weeks
after harvest.

Soil samples for analyzing fertility were taken before
planting and after harvest.

Summary of the result _
Germination ~count and plant stand after thining werc
practiced. Overall average of the germination percentage at
one week after planting was 59.1% and 60.9% ail 2 weceks
after. There was no significant difierence among the
treatment plots neilher densities nor Nilrogen levels.

Plant stand percentage to the planed densities in whole plot
was ©94.3%.. Plant stand percentage on Density plot across
Nilrogen level were 99.7%, 94.8% and 88.4% on DI, P2 and D3
respectively. Statistical significance is to be examined.

On Nitrogen plots across densities were 95.3%, 93.7%, 93.8%
and 94.8%. : :
Statistical analysis for pre-harvest records are not done
vet.. ' :
Plant stand al harvest time was 98.8%, 88.9% and 76.7% to
plant densities on DI, D2 and D3, and 83.1%, 83.2%, 84.5%
and 86.3% on NI, N2, N3 and Nd respectively.

Plant height was 161.4cm, 1$9.7¢em and 161 .3cm on densities
and 153.3cm, 161.9cm, 165.1cm and 163.0 on Nitrogen levels.
Far height was 83.9cm, 84.lcm and 87.6cm on densities and
77.9cm, 84.5cm, 88.8cm and 89.6c¢m on Nilrogens,

Tolal No. of lodged plants on stem and root wvere 163, 122
and 367 on densities and 69, 103, 372 and 108 on Niltrogens.
flusk  cover. by CIMMYT Method was 2.016, 1.960, 1.906 on
densilies and 1.9908, 1.994, 1.879 and 1.973 on Nitrogens.
No. of insect pinhole on the ear was 1272, 168 and 168 aon
densities and 104, 97, 102 and 155 on Nitrogens.

No. of insect pinhole on stem was 78, 120 and 371 on
densities and 51, 134, 289 and 95 on Nitrogens.
Yield(kg/rai) on densily levels were 387.7, 431.2 and 447.9
on DI, D2 and D3 and lhere is no significance was

recognized..
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On  Nitrogen levels of yield were 336.7, 406.7,. 462.1  and
483.6 on NI, N2, N3. and N4 and significantl difference 'was
ohserved at 1% level between N4° snd others, however -among
the NI, N2 and N3 was ho difforent. I
Afiatoxin al harvesl was not contaminated in.  any . sampic,
However al 2 wecks after harvest, very low level ol loxin
was delecled fram 25% of sample. Level of aflatoxin was. atl
lhe range of. 2 to 9ppb.. 16.7% of Di, -~ 41.7% of D2 and: 16.7%
af D3 samples. and 22.2X% of NI, N? and N3 and 33%  of - N4
samples were detected aflatoxin. : o -
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- AG/V/89
BEffect of Crop Rotation on Aspergillus spp.

_ 1 in the Soil
Code No. 1-1=(13-C, B (1988 - 1990)

Objectlive :

“Asa part of A, flavus infestation route, population of the
fungus. in Llhe soil is an imporvtant information to understand
the situation. , _ : :
Some'_of the observalion on the aflatoxin contamination said
that - 'A. flavus populalion in the soi! may change by crop
rotation. This sludy objecled to investigate ihe popujation
movemenl in the se¢il by the cultural practice.

Materials and Method

The patlern of crop rotalion were planed as 1988 by the

possible farmer's practice on maize cultivation.

Cropping pattern and calendar were as follows

Planting Harvesting Duration

Coe . : : (days)

1. 1st Maize 26/May/89 05/Sep/89 104

. 2nd Soybean 14/8ep/89 24/Nov/89 72

2. lst - Maize 25/May/89 065/Sep/89 104
2nd - Mungbean 14/Sep/89 30/Nov/89 78

3. 1st Maize 25/May/89 05/%ep/ 89 104
Znd Sorghum 14/Sep/89 25/Dec/89 103

4. ist Maize 25/ May/89 05/Sep/89 104
2nd Peanut 14/Sep/89 25/Dec/89 103

5. 1st Maize 25/May/89 05/Sep/ 89 104
2nd’ Fallow

6. lst " Soybean 25/May/89 07/Aug/89 . 75

: 2nd Maize 08/Aug/89 22/Nov/89 106

7. l1st . ‘Mungbean 25/May/89 19/Jul/89 56
2nd Maize 28/Jul/89 22/Nov/89 118

8. 1st Sesami 25/May/89 02/Aug/89 70
2nd Maize 28/Jul/89 17/Nov/89 113

g, Ist Peanut 25/May /89 29/ Aug/89 97

- 2nd ‘Maize 01/Sep/89 03/Jan/90 125

10. 1st Maize 25/May/89 05/Sep/89 104

2nd Maize 14/5ep/89 12/Jdan/90 121
‘Soil samples for A. [lavus count in 1grm soil were taken 3

‘{imes on Lhe plots planted maize as second crop at before
Ist crop planting, after lst crop harvesting and after 2nd
crop harvesting and on the plots planted maize as the first
‘crop at before and after iIsl crop, after ploughing for 2nd
‘erop and afller 2nd cropping. The samples vere taken at Qcm
and 10cm depth from 9 points in each plot then mixed as plot
samples.

Summary‘of Result
Population of A. flavus was generally lower comparing to
1988, Population changes on 1989 was quite differed from

1988, 1t-ig difficult to interpretation for those phenomena.
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AG/N1/89 '
Effect of Nitregen Regarding  TFPrevention of Aflatoxin
Contamination by . the Inoculation Mecthod

Code No. I-1~(1)~D (1989 - 1990)

Objective :
- To clari{y the effect of nilrvrogen applicalion on aflatoxin
-centamination in maize,

Materialgs and Methods

Prior to planting, soil samplie {from every plotl to know the
exlsting nilrogen levels and to determine the level of
Nitrogen fertilizer applicalion. '

Planting was practic¢ed as standard metlhod 75cm x 50cm with 2
planls per hill, :

Nilrogen levels were caleulated from analysis resull  and
dpplied as normal praclice which is hand application beside
the planting rows.

Plots were 22 rows x 14 hills, and 1 lo 6 rows and 19 to 22
rows  were border rows ‘and cenler's 12 rows were for
treatmenl. Treailment of inoculation by spore suspension 10ml
of 1,000,000 concentration through silk was applied on 7, 9,
11, 13, 15 and 17 rows. The wther rows of even number were
as no inoculated as a check.

Inpculalion was practiced 2 weeks afler 50% silking. At
harvest, ~ear was harvested by row and visual check of AL
“flavus infestation on the Kernel was carried out. Samples
for analysis aflatoxin and A. flavus check on the surface of
lhe kernel were done at the Bangkhen Center.

Summary of the result

Average plant height(em) were 155.8, 173.2, 171.7 and 166.7,
and ear height(cm) were 68.06, 81.9, 83.8 and 80.0 on Okgh
(PL1), 10kgN (rL2), 20kgN (PL3Y  and JOkgN {PL4)
respectively.

Totlal plant [odging at siem and root on entire plol were
181, 207, 348 and 240 on PL1, PLZ, PL3 and PLA4.

Husk cover by CIMMYT melhod was 2.056, 1.79, 1.75 and 1.85
total No. of insccl pinhole on the ear were 23, 41, 9 and 1
and 8, 7, 30 and 7 on lhe slem were observed.

Yield(kg/rai) record was calculated from the harvest of 1, 2
and 3 rows, and 478.1, 880.4, 910.9 and 875.8 on L1, PLZ,

¥
7

PL9 and PL4 were oblained. Nilrogen response on PL4 was
unexpected result iherefore further invesiigation was
needed.

Results of trealments on visual A, flavus infection by WNo.
of ear was as follow

Inoculaled Plold Infeclion Non Inoculated Ploti Infecltion
PL  *+A.flavus -A.flavus % th.flavus -A.flavus %
1 2 52 3.7 0 50 0
-2 3 53 5.4 0 56 0
3 i 60 1.6 0 56 0
4 3 57 5.0 1 60 1.6
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From these which infested ears were analyzed toxin level.

Aflatoxin lévcl(pph)_frdm A. [lavus Lnfestcd_cars_

Plot
1 5]
2 . 14
3 1
A ; 39

The other ears which
recognized and  also
Center. '

Piot

Inoculated

visual A, {.
examined A

A, flavus on the Kernel (%
Inocutlaied

- R

av

f

Non Inoculaled

ND
us infestation were not
lavus Lhe

and toxin in

Non Inoculatcd
' 0

< o—_-

Aflaloxin (B! + B2) from the visually non A, flavus infected

cars
Plot
i

e L2 MO

Tendency to the

o consider the

to the Nitrogen level,

ND
40
G

3

Inoculaled

S lreatment - was no _
infestation on inoculated rows were very low, I
itnoculation method
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AG/VIT1/89 o
Identification of Insects and the Types of Damage They
Inflict on the Maize Kernel :

'_Code No, I-1-(C1)-F (1989 - 1990)

- Objective _ ;
To ‘identify maize insec! and the lypes of lheir damage on
Lthe maize ear in veldtion to the A. flavus infectlion.

Materials and Methods ,

Majze was planled in 1 rai plot according te the standard
cultivation method. 11 types of insect were counted during
the growing poriod at randomly selected 10 rows x 20 hills
(7Ssqr.m. ). Insect lrap wilh phyramon was set al 4 points
and No. of moth catched in the lrap was recorded. A. flavus
was checked from the samples of damaged and no damaged
kernel .

Summary of the resull

Insect counl is shown on Table 1. Early growing season was
‘abserved more insecl than later. Siem borer stated a little
earlier than ear worm appeared.

Sample from damaged ear and no damaged car by inseclt were
examined A. flavus and other fungi. Only 2 samplies from the
damaged Kernels of damaged cars were found A. flavus at 2%
level. The other samples which were sound kernels of damaged
ecar and sound kernel of no damaged car was nol found any.
Percentage of damaged car of 7 Limes sampling and record of
insect trap are not summarized yet.
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RECORD SAMPLING  AG/VII/BE

DATE NO. OF  NO. OF = NO. OF
| DAMAGED  TRACE  NON-DAMAGE
EAR EAR EAR
16/08/89 2 - 14 84
23/08/89 4 3.4 62
29/08/89 g 34 62
05/09/89 7 51 42
13/09/89 8 65 42
20/09/89 13 63 24
27/09/89 21 62 17
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AG/NVI11/89 : . L
fivaluation of Insect Damage that Occures Under Field
Conditions _ '
Code No. I-1-(1)-F, B (1989 - 19902

Objective _ : , “
Fvaluation of insqct damage occurs in the field condition.

Materials and Methods _ L

Matze was planted .in 1 rai plot, § treatment plaots were ot
in 1. vrai for insccticide. application (A) and naltural
condition (B) which were 10 rows and 20 hills each. TInscct
count was opracliced 23 limes for July 3 Lo September 18,
Aflaloxin was checked afler harvest,

Summary of the Result _

Insect count at early growing stage in. July had cffecled of
insecticide application in A plots on corn leaf aphid,
however Ladybird beetle which is predater of aphid atlso
decyreased as well. Egg and larvae of corn stem borer and
corn ear worm seems to be no effect.

Result of aflatoxin analysis was low level as follows ;

Aflatoxin Bl level(ppb) on insect effect ear condition

Ear condition Plot Sample 1 2 3
Damaged A NA 4 16

B NA 4 4

Trace A NA 12 12
B NA 2 ND

Sound A NA 8 ND

B NA 1 16

Note .
Trace : not able to dislinguish cause of damage
No significant tendency was not observed on aflatoxin level.
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HoTE
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!\l'

{Fanily

gomsen naze : varn Thrips
Seientific nane : Franklinella willizesi foed
(Fanily : Gcder) @ {Theipidae @ Thysanopteral

Songan nage = Corn leal aphid

Scleatific name = Bhepalosiphua maidis (Fiteh)
g 1 GOrder).: {Aphididae : Homoplera)

Cozasn nase @ Rose hestle

Seientific nane = hovetus coapressess Weler

(Faaily : Ordee) = {Rutelidae : Coleaplecal

Cozmen hane = B¢ of corn stan borer
Setentiilc vame = Dsirinix {utnacalis wuenes;
{Faaily @ Orderi = {Pyralidae : Lepideptera)

{oaaer nase = barvae of corn sien borer
Scientific nzae = Dsirinia furnacalis \uuenee~
[Fanily @ @rder} = {Pyralidae: Lepidentera)

Congen naae = 877 of carn ear-worg
Seientific nise = fielisthis arsigera dubrer

{Faaily @ Grdsrj = 5““C[J'5ae ¢ bepideplers)

{ corn car-vord
{orhis araigers liabre
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isctuidze o Lepidsglers ;
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© [Fanily @

Tontan name @ Torn araywora
Seieatilic nawe = ¥ylhipna separata
Drder) = idectubdes @ Lepidopivraj

lomnon nane = Green stink buy
Scienlific name = Nesara vitidula l
[Fanily 5 Order] = {Pertatonidac ! ﬂeﬁlpff?k}

Cosron nane = iady bird bestle
Scientilic name = '
iFasily : Order)

£

Tonnon nake = Fraghspee

Soisabiflc nane
{Taaily  Grder;
irknawn.
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AG/IX/SQ_
Relaltion between Kernel Type and Resistance to Fungus

Infeclion after Inoculation
Code No. [-1-(1)~A (1989)
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AG/X/89 - o
Relation between Environmental Factors = and Fungus
Infestation . L
Code No., I-1-(1)- 5 (by (1989 - 1991

Objectives _ .
The work of collecting air ‘sample in lhe field was a part of

ihe study . lo clarify fungus infeslaltion to the - majze
produet ’

Materials and Metlhods L _
Air samplte was laken in Lthe maize. . experiment field by using

the SAS portable air samplev. Addition to the field, sowme
samples were taken slorage place of lhe project malerial and
some place  where shelling was carried on. Amount  of air
sample was adjusted to the dial 3 of the machine which is 90
liters/minuie. Sampling was contlinued from July to December.
Kach sawmple rvecarded time, plot, temperature, relative
humidity, wind direction, wind speed and weather.

Sampled dish was kepl ip the pormal lemperature vroom and
counted A. flavus and othev fungi 3-5 days afler.

Total 240 samples were collecled during the perijiod. Most of
lhe samples found A. flavus were senl lo Microbe Lo examine

toxin production.

Summary of the Result

Sample collected by months and A,
following

Field Sample

iy

lavus observation are

Month- Total No. of Sample %
Sample A. flavus
July 31 2 6.5
Aungust 60 2 3.8
Seplember o 10 Q 0.0
October 52 5 9.6
December 30 11 36.7
Storage place
September 4 i 25.0
October 26 6 16.7
December : 15 10 “066.7
Shelling place
September 7 1 14.3
Qctober 4 2 50.0
By sample collecting places are ;
Irrigated plots 92 11 12.90
Rainfed plot - 92 ! 9.8
Storage place 45 . 29 60.0
Shelling place 11 3 27.93
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Tatal No. of Sample %

- _ . Sample A. flavus
By weather conditions are ;
Fine 101 16 - Ih.8
Cloud 758 4 5.3
kain 11 0 0.0
By wind dirveclions are ; (anly in the field)
South west 72 4 5.6
North east 67 156 22.4
West 8 1 12.5
Soulh - 32 0 0.0
North 6 0 0.0
Fast 2 0 Q.0

*South west wind is in the rainy scason and Northeast wind
is in dry season.

By wind speed

7 (m/gec.)
. 0.9 GO 6 10.0
1.0 - 4.9 11 i 10.2
5.0 7 3 1 _— 27.3
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AG/X1/89
Monitoring Aflatoxin Oocurenco in the Hajor Maize Production

Area
Code No., 1-1-(1)-J, I—3~(1)~A (1989 -~ 1991)”’

Objective _ ‘ i} 7 )
To  obscrve aflatoxin occurence 'in the maize pxoduct1nn area
and areal differences of ils incidence.

Materials and Methods, . :

Sample collecting were reguested to the Fioid'Clhp' RPGOdlfh

Center and :Stations. ~in the & provinces where were major

maize production area in Thailand.

Provinces wele Loei,  Petchabun, Nakhon Ratchanima,- Nakhon
S5awan and Lopburi : '

Sample reguested to collect was 10 sampleq, around 30 cars
each. '
Quesliionnaire was 'a]so attached to know the background of
maize sample.. ' ' -

Summary of the resuit
Sample was collected 5 provinces as follow ;

Provingces No. of sample

1. Loey : 7

2. Petchabun 13

3. Nakhon Ralchasima 10

4. Nakhon Sawan 10

5. Lopburi 2
Total 42

The background of sample and interpretation of the result of
Al flavus infection and aflatoxin contamination are

undergoing.

Problem . &

We have faced the difficulty of callecting the sample at
proper time and process.

However the importance of the subject 'is recognized to
understand the counlry's siiuvation.
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[l. Post-llarvest Studies

Study on the relationship between damage on kernel.kernél moisture content
and -aflatoxin conlamination. {1988-1989)
Code No. 1l -1~{2)-D

ObJPFLlVGS

This experiment was ‘conducted to investigate the effect of broken kernel

and “impurity mixed in intact kernel on aflatoxin contamlnatxon during
torage period.

Methods and Procodures '

Manually shelled ear maize sample,variety Suwan 1,were prepared Lo have 4

dlffcrgnt ratio of breakage and impurity as following percentage of 0:0,
3,3:0 and 6:0. Moisture content of the samples were 15,17,22 and 30%.

Iach SWleG was weighed lkg and packed in perforated plastic conlainer and

stored in a high humidity cabinet arranged at random.

Results

1} Aflatoxin conLamlnation was detected on the Tth day of storage and
more on the 1l4th day

2) At 22% level of m01stu1e content all samples were highly contaminated by
aflatoxin,while samples with 30% level of moisture was found contaminated
lower in the moisture of 0:0 and 0:3, but severely infected by A.flavus in
the mixture ‘'of 3:0 and 6:0.

3) After 14 days of storage,all the samples were contaminated by aflatoxin,
lower at 17% of moisture level and much lower at 15% of moisture level.

Problems and Future Plans

1) In the mixture of :3,samples were already highly contaminated on the
Tth day of storage.lt is necessary to proleng storage duration and chase
the profile of aflatoxin contamination.

2) moisture content should be prepared by artificial drying to make sample
miosture content more equal.

3} Effect of scratch on seed coat should be investigated together with
other effects.



Tahle | aflatoxin (Bl in ppbhl cantamination of sho]led maize during stdrage.

Type of mixtlure

Storage Keruel
period maisture

contoent A A B B C € b )]

{days} {%wb repl rap? repl rep? repl Tepl repl rep?

3 15 0 0 0 & 0 0 0 0

3 i1 0 0 ¢ 0 ¢ 0 0 0

3 22 0 0 0 0 0 0 0 0

3 X! ¢ 0 0 0 0 0 0 0

7 15 0 it ¢ G 0 4] 0 0

7 1 0 Y 29 28 0 0 1 0

1 o 22 519 434 181 478 164" 355 167 447

7 30 Q 0 3 6 *EA LR LN LR

14 15 10 na 0 6 6 VI 4 na

14 17 48 43 363 309 45 31 13 ho

14 22 205 164 926 912 390 820 8714 304

14 ) a0 ) 30 . 29 29 EEEN Hh A (] rhE
A cantains 0 % Dbroken and 0 % jmpurity.
B contains 0 % broken and 3 % impurity.
C contains 3 % broKen and 0% impurity.
§ contains 6 % broken and 0 % impurily.

Remark: - »** means sample: severely infested by A. flavus.

- na means fmissing data.
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Estimation on increase of damaged.kernel ratio during.handling
Code No. [E-1-(21-C~({a) and ~ [1-1-(2} -8B~ {c)

ObJjectives _ _ _
This experiment was conducted to investigate the effect of pre-storage
quality of ear maize on aflatoxin prevention during storage period and to
estimate the effect of rejecting damaged ear maize on aflatoxin
preventation.

Methods and Procedures

Freshly harvested ear maize was preparéd 3 levels of quality through
selecting procedure: (1) non-selection, (2) farmars’ selection and (3} and
researchcrsf selection. All ear maize samples were kept in gunny sacks
and stored Tor 7 days on a pallet under natural environment. After
storage, all the stored samples were inspected on the relationship
between A.Tlavus infected kernels and those damage cause.

Summary of the results _ _

After 7 days storage, number of ear maize infected by A.flavus was -only
4.2% in the non-selection sample, while 35.4% and 45.1% in the selected
samples by farmers and by researchers respectively. This seems to be caused
by damage on seed coats by selection procedure on rough surface concrete
floor, and it suggested that even a small scratch on seed coat may induce
A.flavus infection. Most of ears infected by A.flavus had seed coat
damage, ©0.4% in the non-selection samples and 86.4-87.9% in the selected

samples.

Problems and FPuture Plans

(1) To evaluate the effect of each kind of damage on aflatoxin
contamination, samples should be collected according to their cause of
damage and be stored for investigating relationship between damage and
aflatoxin contamination. '

(2) “Effect of moisture content also should be concerned. -

{3) 1t should be inspected how the dropped kernels are infected by
A.flavus ;@ by small scratches on seed coats,® through black layers,®
effect of maturity of kernels. _

(4) To look for selection methods which would not induce another damage on
kernels, effect of selection on the field should be investigated as a

practical method.
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(Il PERCENTAGE)

Table 5 cowPONENTS OF STORED SAMPLES
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AnalySLs of the relation belween mechanical damage to kernel, machinery
designs, operational condition and moisture content of maize. (1989)
Code No., [[-3-{2)-A( 1 -1-(2)-B-(a) k(b))

ObJePLLVGS

This experiment was conducted to clarify the rdlatlonohlp between the
type of cylinder, machinery design, operational conditions, moisture content
of maize and mechanical damage of kernels, to get data for making up a
proLU type of 1mpr0ved corn sheller for high moisture maize.

Mcthods dnd Procedures

Seven' types of cylinders were tested to evaluate their efficiency at MQIRC.
Ear maize samples of Suwan 1 were prepared to have moisture content
ranging from 16 to 32%, and were shelled at Tive different peripheral
speed from % to 15m/s. And rate of breakage and power consumption was
investigated.

ResuiLs _ '
A1l factors, Peripheral speed, kernel moisture content and typee of cylinder

have effect on rate of breakage in order of degree. The effect of speed
on broken kernel rate decreased as the moisture level increased. At 16%
moisture, rate of broken kernel rose from 1.4% to 8.9% while it increased
from 4.3% to 5.8% at 30% moisture when speed changed from 5 to l5m/s.
Type of shelling cylinder will more affect the broken rate if moisture
level and speed increase.

Problems and Future Plans
(1} From the analysys of this experiment, No.6 the rectangular spike tooth

cylinder with concave clearance of 5Zmm seems to be the best type for

proto-type cylinder.

{2) Design of the Proto-type corn sheller should be modified from the
result of other 6 cylinders.

(3} Simulation of shelling process is worth conducting.

{4) According to the Agronomy Section of this project, corn sheller for ear

maize with husks should be investigated.
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#¥  ANALYSIS OF VARIANCE +#

Broken kerncls
by Type of cylinder

Moisture content

Peripheral speed

Sum al Mo
S o Vavinbion Squares i Squaros -1
Main FEfVacls HOG. 160 19 62,036 Gi.476
Type 62,709 G 15.402 16.0707"
MC 168.034 3 56.011 28,2157
Speed 510,037 i 135.009 140.319""
S Z-way julervactious 675.212 5 12.522 13.015
Type MO 159,801 18 8.878 9.227""
Type  Speed 159.181 24 6.645 G.906*"
MC Speéd 153,869 12 29.449 30.607"
J-way iunteraclions 2ii.B869 63 3:q71 3.191
Type MC  Spered 211,865 69 3.071 3,197
Explainced 1691.53 136 i2. 4160 12.950
Itesidual 260,715 2%l 0.962
1955, 294 (07 b, 60

12 Gases weore missing. . ¥ Signiflicant at 5% % Sicnificant at 1%
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Analysis of Variance for Broken Kernels

MC {ype Speed Om/s 7.5m/s 10, 0n/s 12, Sm/s 15. 0m/s
(%) of (m/s) X X X X X
Cylinden Type Type  Type Type Type

16 2.2930° 31.2767°%  1.2125%% 0. B650%° 4.8138°% §.3146%°  9.2061%
22 1.4342"% 24111677 | 756345 2.8748" 0.1905%° 0.9869%% " 3.1092%°
26 4 3200°° L1.2162°°  2.7L45%S 2.6180%5 2.4744%° 2.5270%  3.2095"

30 7.5624°% 5.7494°%  2.9801°  3.5371° 3BT 2.6573%° 5.5119°"
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Urea tceatment of maize Lo conlrol Asperpgillus spp. and so prevent
aflatoxin contamination
Code No. 1i-3-1(2)-C-{a)

Ohjectives _
This experiment was conducted Lo develop urea treatmenl mothod of maize
without discoloration for preventing aflatoxin contamination.

Methods and Procedures

At Tirst, small scale experiment was conducted to determine the
concentration of urea solution, ralio of water and soybean for cnzyme
emulsion and soaking time of ear maize into urea solution. '

Then effect of farm scale treatment was lnvestigated using non-treatment,
open-air system and closed-air system covered with plastic fitms. Each 400kg
of sample was stored in a farm scale slorage model for six weeks. Amounl
of ammonia release from urea solution is investigated everyday in early
first week and every one week later. Oxygen consumption was determined
every week instead of aflatoxin contamination.

Results - .

(1) -From small scale experimenl, il is oplimum urea treatment to soak ear
maize into 30%-of urea solution for 20 minutes using 1:3 waler-soybean
solution extracted 24hours as enzyme solution. And urea treatment 1n
open~alr system is more accetable for discoloration level of grain.

(2) In Tarm scale experiment, ammonia concentration was a little bit more
slowly increased in open-air system. Oxygen consumption rate was higher in
urea treated maize than control, and it shows that microbacterial
actitities are higher because of higher moisture content. Yeast and fungus
were observed after treatment, and more during storege period of six
weeks in urea treated samples. VWidespread discoloration was cbserved
after all treatments and the color changed from orange to light darker
orange.

Problems and Future Plans
(1) Maize get moisture by urea solution socaking trestment and would be
infected by fungus or mold more than untreated maize during treatment and

storage. :

{2) Discoloration still cccurs in urea treated malze and color changes

darker in storage.
(3) Residue of urea under soaking treatment should be examincd.
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Ammonla and sulfur dioxide supplemented ambient air dlYlnH of high moisture
maize in Thailand
Code No. il -3- (2] -C- (a)

OhJPCllVOG
This can{lmoni was conducted Lo cevaluale the potential of TAP and TSDP
in Thai maize

Methods and Procedures : _

Manually harvested ear maize, variely Suwan 3, was shelled by Plate-toolh
pyijﬂder_shcllc_ and each 500kg was stored in dryers and dried by ambienl
air with flow rate of 1.0m*/wmin. For TAP, 0.5% of the initial sample weight

of ammonia was injected in one operation or divided in three , with flowing

rate of 15%1/min. For TSDP , 0.5% of the initial sample weight of sulfur
dioxide was added in one operation by burning sulfur cakes. Discoloration
‘was examined by colormeter and fungus i1nfection was examined by oxygen
consumption,

-Reoults :

In. TAP with one OpLFdLlOH -mold was observed inside storage sample and
discoloration was obserbed. And in TAP with three operation, less
‘discoloration was observed,but mold infection occurred on the surface of
storage after 2 or 3 days of operation. In TSDP, discoloration was not
observed, bui 2 or 3 days after injection mold infected from edges or
corners of the storage.

Prohlemq

{1) Thou?h treated with continuous air flow diSCOlUIathﬂ still ocgurs in
ammonia treatment.

{2) Air flow rate may be too slow to adapt TAP or TSDP for Thai cllmate or
Thai maize conditions. L

(3) 1n 1SDP, distribution of sulfur dioxide may not be sufficient, because
mold occurred from the edges or corners of the drying storage.

{(4) CEffect of treatment does not last long.

Future Plans

{1) Air flow rate should be arranged in higher level to make TAP or T5DP
more effective for Thai maize.

(2} Relation between effect of chemicals and maize moisture content levels
should be Jnvestlyated Lo design injection time or rate.

(3) TAP treated maize should be evaluated by middlemen or traders to prove
their color change is still in safe level.

{4) Residue of chemicals should be inspected to prove the treatmenil safe.



Suj fur dioxide supplemented slorage ol high moisture maize,
Code No. 1l -3-(2)-C~{a) '

(hjecltives
This experiment was conducled to investigate effects of sulfur dioxide on

starage of car maize,

Methods and Procedures ' .

After arrapging sulfur cake for fumigalion of ear maize. each 1 ton of ecar
maize was stored in a corn crib and treated by sullur dioxide. Total
volume of sulfur-dioxide treatment is 0.05% of the initial sample weight.
Distributionof sulfur dioxide was delected by gas detector. . .
Far maize was treated in one operation or Lhiee at one week intervals.
After treatment, corn crib was covered with plastic [ilms Tor one day. lLar
maize was stored for 6 weeks and sample was extracted every week to examine
oxygen censumption, moisture conltent and discoloration.

Resulls _ : o
Conposition of sulfur cake is delermined 100:10:10:50 as sulfur:coconut

fiber:burnt rice husk:slarch. There were no problems in the distribution of
smoke for ear maize storage by visual ‘observalion, and the data for
distribution by gas detector are under analysis. :

Data for sulfur dioxide supplemented storage sre under processing, but no
discoloration was visually observed. '

Problems _
(1) Sulfur cakes sometimes do nut burn stable and catch fire.

Future Plans _ _ .
{1) Composition of sulfur cake should be improved to make calm smoke.

(2) Residue of sulfur dioxide should he inspected to prove the treatment
safe. :
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5Ludy 0[ the improvement of slorage lacilities for farmers (1989-1991
C@do No. [l -3- (2) C- () wners | )

Objectives

This ‘investigation was conducted to clarify Lhe changes 1n31do of Lhe
storage faql}LyLy during ear maize storage period to improve farmers’
storapge facitilies.

MLLhDdS and Procedures _

Experimental models of the elevated-Tloor and ground-floor corn cribs
with 2.6m x 2.6m x }.8m (D x ¥ x 1Y) were constructed and eachb.l tons of
maize with 29% ‘kernel moisture were stored in thenm.

During storage, temperature and relative humidity of each aOcm layer inside
and at the bottom of storage were investigated. After one month's storage
period, moisture content of samples al each measuring point is
determined. '

Resulls :
The results are under processing.

Future Plans

(1) Possibility of estimating kernel moisture content through relalive
humidity of air surrounded by ear maize.

(2] According to the results of this year's investigation, modificationaf
storage available for farmers should be taken and its sffect should be
investigated.
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Develnpmeht.uf'simﬁ{e dr&ing-ﬁcthnd(lﬂ&ﬂ?lﬂgl)
Code No., [ -3-1{2}-B-(b) { I-1-{2)-C-{c))

Objectives .
This experiment was conducted to develop o cheap and less energy-intensive

method to dry maize for farwmers.

Methods and Procedures _ _ : _

AL first, air flow resistance of ecar maize was determined using a wind
channel partly. filled with ear maize, and moisture content under constant
temperature and humidity condition was investigated. _ L

Two bypes of experimental drying unit was fabricated. One is with [(Hp
diesel engine with solar heat collecting chamber and the other: is“with 15Hp
diesel engine with dehumidifier in the solar heat collecting chamber. The
drying chamber is 1150 x 1150 x 1320mm{% x D x W) size and with aclyl
plastic side walls. Ear maize sample were dried with this unit and welght
decrease of the whole batches, temperature and humidity of inlet, outlel

‘and inside of it were measured.

Results

Problems .
(1) These models are too expensive for each larmers.
{2) For rainy season, it takes too long to dry products by solar system

due to lower sunshine energy and high relative humidity content.

(3) In solar system, discolorstion was observed when engine exhaust heal
was supplemented. This may be caused by engine exahaust gas together with
high temperature. '

Future Plans _ '

(1) Portable system adaptable for farmers’ storage is preferable 1f L
should he continued.

(2) Furthur analysys for basic data of car maize drying procedure 15
necessary.
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Allowable duration for delay of drying in Lhe post-harvest process of maize
Code No. [[-1-{2) - (C-{c})

Objectives
This experimenl is conducted to know the allowable delay of drying
concerning dflatexin conlaminalion,

Hethods and Procedures _

Fach -360kg of ear maize "Suwan 17 with different moisture contenl was
loaded into a Tlat bed dryer and was dried from 0,1,2,3,9 and 7 days
‘after loading till it comes Lo the equilibrium moisture contenl.
Temperature profile at the bottom and top layer of the batch, outlel air
and ralative humidity profile of outlet air were measured. Samples were
extracted to determine moisture content twice a day. Aflatoxin
contamination was determined before and after drying.

Results _ '

Drying rate was rather high, because of enough air flow rate and because
it was not in rainy season. Drying rate and the profile of temperature and
relative humidity would be shown laler. i

Aflatoxin contamination levels became a little bitl higher after drying,
but still in low levels.

Problems and Future Plans’

(1) This eéxperiment needs to be conducted also in rainy season to get data
of the Tirst crop maize in rainy season and of high moisture ambient air.

(2) Air flow rate should be varied in some degrees to estimate the effect
of drying rate. .

{(3) Basic data is better to be collected on relationship among drying rate,
humidity; ‘temperature and air fTlow rate. '

{4) Delayed period should be prolonged Lo investigate the maximum delay in
each environmental conditions.

{5) 1T possible, the effect of drying ear/maize which is already A.{lavus
infected but not yet aflatoxin contaminated is to be investigated.

Fffect of Pre-Drying Delay oen Aflatoxin Contamination
Aflatoxin Content Before and After Prving under Differeal bBelay

Delay Voisture 23% Moistlure 24% Moisture 33%
{days) Pre-Dry Post-Dry Pre-licy Past-Dry DPre-Dry Post-Drey
0 ND ND ND bl A 3
| N ND ND s ND N
2 ND 5D )] ND 5D bt
3 Ni D -- - ND B
) ND N - -- ND 2
G == - N hY;] -- --
7 ND ND - - - 3 7
9 - - -- his. 3 - - -
14 - .- 3 T - - e

L LR

ND:Not Betected,-—:Not Fxamined. Sumber:AlJatoxin in ppb

— 169 —



Standadization of lhe standard oven method {1988~ 1989)
Code No, 1 -2-(2)

(Objectives ‘
This investigalion was conducted Lo standadize oven method in this project.

Method and Procedures : . _ '
(1) Effecl of absolute humidity was investigated under Thai and USDA
climate. Both 72 hrs 103°C with 15g of whole kernel and 4 hrs 130 °C with
fg ground sample was investigated. . _ L o

(2) To evaluate Lhe effect-of predrying in accelerating drying procedure,
estimation_of_prncedure'was done by comparing moisture contents between 100
whole kernel 72 hrs abt 103°C method,: 15g whole kernel 72 hrs at 103 C
methods. 5¢ whole kernal 4 hrs at 130.°C methods with and without
predreying, 5g ground. kernels 4 hrs at 180 °C methods with and without
predrying and 15g 4 hrs at 130°C methods with and without predrying.

(3) To evaluate gquick method for moisture content determination, the 4 hrs
at 130°C method with ground and whole kernel of U or 10 ¢ were investigated
the correspondence to the 15g whole kernel 72 hrs at 103°C method. :

Results o
(1). {bata would be shown later) _ o
(2) Predried determination showed lower correlation with the USDA wethod,

so it cannot accelerate moisture determination-procedure.
{3) Predried-ground method showed linearity to the other un ground
methods, but did not parallelism. And standard deviation is higher. So

not applicable for this purpose.

Problems _ _ : .
{1} The USDA and Thai method shows clear linearity, but indicated moisture

content differs more than 2%. : _
(2) Sample population does not seem to be large enough.
(3) Effect of the absolute humidity in ambient air for Thal method has not

yet -been investigated.

Future Plans .
{1} Effect of the absolute humidity in ambient air for Thai method should

be investigated.
{2) For Calibration of Thai method, more samples varied in variely 1s

necessary to be examined.
(3) If it is available, drying time should be longer to make betler

correlation with USDA mathod.
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Calibration test of established moisture meter (1988-1990)
Code No. I -2-(2)

Objectives.
This investigation was conducted to calibrate existing mOlSLuFP meters 1o
be available to use for Thai maize

Method and Procedures

Four moistugp meters, "CTR-160", "Dole model 400", "Digital Grain Moisture
Meter” and "Multi Grain Portable”, were Lompared with the standard oven
method. Varieties of the samples were “Suwan 1", "Suwan 27, “Suwan 3" and

"KU hybrid”. Samples were collected from the experimental Tield of the
Agronomy Section with different variecties and planting time. Samples were
also collected from farmers’ field and middlemen’s storage.

Results
Calibration lines by generalized least square were prezented in Tigures.
However, we could not get enough correlations belween them this year.

Problems
Correlations are low for calibration between the standard oven method and
other meters.

Future Plans

(1) Effect of maturity, variety and haxvested area should be investigated,
if samples are available.

(2) Effect of conditioning should be investigated.

{3) 1t may be necessary to test more than twe units for each meter.
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Improvement and development of moisture meter (1987-1991)
Code No. 1 -2~(2) ' _

Objectives B ‘ .
This research was conducted to develop an moisture meter for ear maize

‘Methods and Procedures _ : PR :
Prior to develop a moisture meter, distribution of kernel moisture content

within each ear was examined. : - : _
“tD-2L" moisture meter was adapted as a prototype of this meter.

(1) Ear maize moisture meter with knife blade electrodes. P :
Knife blade electrodes were connected with calculating circuit of
"eD-2L". Electrodes were inserted into shelled kernels from three
directions and calibration line was investigated.

(2) Far maize moisture meter with plier electrodes.

Eiectrodes were made of screws with 9mm diameters and arranged  parallel
with 4mm distance, and were connected with Ch-2L. On determigation of
moisture content, ear maize was pressed at 27kg,and compared with the
values determined by CTR-800. Varieties of maize are "Suwan 17, "Suwan 27,

"Suwan 3" and "KU 2602".

Results - : -
(1) Kernel moisture distribution in each ear is not significantly
different ameng columns, but among rows. Kernel moisture is relatively low
in the butt and tip of an ear and higher in the middle part.

(2) ¥ith knife blade electrodes, determined value of one kernel varies-

according to directions of insert. So these electrodes are not suitable for
moisture meter. _ ' : '

(3) With screw electrodes, determined value of ear maize showed some
correlation between value of CTR-800, but still not enough for calibration.

Problems and Future Plans _

(1) By using plier type meter, only middle part of ear maize can bhe
detected. So determined value does not always represent a whole ear.
Cglibration also may be taken with comparison of corresponding part of
the ear. '

(2) Distance of electrodes may be arranged to make stable relation with
kernel columns. ' '

{3) Effect of conditioning should be investigated.

{4) Resistance value of calculating circuit should be arranged if

possible.
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Studies on the A.flavus and aflatoxin contamination routes in
" Thai matze _
Geographical and seasonal differences of A

_ .flavus population in
- air, soil and ‘maize, and aflatoxin content in maize.
Code No. 1[1-1-(3) (MIC/111/89)
in the preliminary experiments, A.flavus was frequently faound in
“both ear and maize Kernels but . also in maize plant, air, soil in
maize field, ‘farmers' slore house, merchanls' godown. However,
main: - infeclion rounle is still nol = clear in  Thailand.
Accordingly, the microbe group of the MQIRC sel the observation
site ~in -major matze produclion area, Chiang Rai, Nakhon

Ratchasima, Lopburi and Saraburi provinces, to colleclt air, soil
and maize¢ samples periodically and analyzed the population of
A.flavus and ‘aflatoxin contenl in maize.

Details aof the resulls are shown in Table 1 {air, -soil) &
2 (maize), and summarized in Figure 173.

In addition, é~iigggg slrains separated from ithose samples were

tested on the aflatoxin productivity (see aflatoxin productivity
of A.flavus) :

Materials and methods

Air- sample. was <collected {from maize fields, farmers’ and
merchants’' store houses and a silo in the observation site by
means of "SAS" Bacterieoingical Air Sampler onto the surface of
PDA-Rose Bengal media, lhen incubated al 27 C for 3 - § days.
Soi) sample in maize field was collecled from surface and 10 cm
depth and Kept in the clean plastic bag. Three grams of s0i1l was
weighed into 100 ml volume of erlenmyer flask having glass
stopper. and mixed well with 50 ml of sterilized water., Aliguote
volume of: soil suspension, 0.5, 1.0 and 2.0 ml. was taken to the
petri dishes by pipett in duplicate respectively. Mix with malt
agar media containing NaCl, then incubaled at 27 C for 3 - 5
days. " Number of A.flavus colony was expressed as in one gram of
soil. Maize sample was collected from farmers' fields and store
houses, merchants' godowns and a silo, both ear and shelled
maize. ‘Samples of ear maize were shelled by clean hands or small
type corn sheller, A hundred gram of kerneél of each sample was
taken into 300 ml volume of erlenmyer flask having glass .stopper
and sterll]zed with 3% NaQCl solution for cne minute by vigorous
shaking. Discard NaOCl solution and wash the XKernels with
sterilized water for five times in the same manner by NaOCl
sterilization. A hundred sterilized kernel was placed on the
petri -dishes containing PDA-Rose Bengal media (5 Kernels in a
petri dish), then incubated at 27 C-for 3 -~ 5 days. Count pumber
of infected’ Kernels by A.flavus and other fungi, expressed as
percent.

Aflatoxin Bl, BZ, Gl, G2 in maize samples were determined by
TLC method by means of TLC scanner, €5-920 of Shimadzu, on the
extract with chloroform refined by Sep Pak silica gel cartridge
followed . by BGYF test for corn grit (sce studies on aflatoxin

‘contenl in stored wet maize).
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Results and discussion

1

2)

3)

g in air ; : L
s population - in air al the maize fields  were  always
in. 0 - max. 5 x 10 Junil (301/unii) by SAS. air
sampler in any observation sites through yeoarv, L is
presumed thal contamination by A. {lavus on . maize In Lhe field
might be rare through air. A f]avus popuiatiun in. Lhe - air
of merchants godown - wore fructuated ranging from 0-
innumerable., Generally, low populalion was observed in. late

dry. season to -beginning of wel season. Howgver, - sqDe

abnormal . A.flavus -popuiation was observed in .an - aoff-crop

‘season., This may be due to agitated air in the godown - by

trading (other commodilies such as mung bean, sorghum,. etc.)
In September at - Nakhon Ratchasima, very high. -~ A.flavus
population was ObS?FVCd in the air near the merchants' godown
where shelling of ear has been done on thalt  day. This
suggest thal shelled ~and damaged maize Kernels  might be
contaminated seriously by A.flavus spore during. shelling
process. ' -

In the parts of maize planl, stem, leaves, husks, tussel and
silk were usually conlaminated by A.flavus -more or- less.
A.flavus contamihation in the ear covered wilth husk is
usually very rare exXceptl ins ect damdged portion. However,
head of ear is usually exposed in the air. which may - be
contaminated by ‘A.flavus through air or Llransported by
insects in the maize field. " In shelling process, the head of
ear +is also thrown in the shelling machine where maize
kernels might be-contaminated by A.flavus spore. S

A.flavus population in the farmers' store house is -usuvally
low in an off-crop season but it seems to be. increased. when
harvest and storing of. maize started. :
The air in silo is always contaminatled by WL

1

might be occurred or come from the commod

lavus. This
ty of maize

depth of ‘spil in thc farmers . fre}d Accord:ngly.

observations were made . only surface soil in .the  {fields.
Although . there are some eXceptional vresull. owning {0
observation - sile, it seems to be low A.flavus populatlan in
dry season. but :ncreased when wet season started.

A.flavus -population in ithe soil or dustl in Lhe farmers' .and
the merchants' were always dirty. ‘Unexpected difficulties
.wWwere, -sometimes, happeéned in sampliing of ~so0il, ~such . as

changing maize cultivation. to another crops due to economxcal

reason, harvest baby corn due to low precipitation, rejected

sampling by merchants, etlc, S - Co
flavus and aflatoxin in maize

‘Varlous deglee of A.flavus contaminatlun and AP content were

observed dependlng on the form of maize, moisture content,
freshhess, sampling place and season. - ' o
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Maize from Farmers

(13

(2)

(3)

Chiang Rai :

Both ear and grain maize were collecled during December, 1988
- Oclober, 1989, The moisture conten! were ranging from 25 -
35 %, and 11 - 16 % in slored ear and grain maize. A.flavus

“infection to the kernels and AF contamination were wery low
in case of fresh car maize. However, high AF conlamination

was found in 4 months stored grain maize harvested in the
late wel season.

Nakhon Ratchasima :

Only ear maize samples were collected during Dec. 1988 - Ocl.

'1989.- The moisiure conlent! in fresh maize were ranging f{rom
20 to 27 %, 18 {0 20 % in one or two days stored and 135 to
17 % in one week stored, A.flavus contamination was found
in both fresh and stored maize. AF contamination were also
not found in the almosl all samples.

Lopburi

- Only ear maize samples were_colleéled during Dec. 1988 - oOct.
1989. - The moisture content of . fresh maize <(2nd crop,

cultivated in Lthe lale wel season and beginning dry season)
was ranging from 17 tu 24 % and 16 Lo 21 % in 3 days stored.

"Little A.flavus contamination was observed in the samples

collected on Dec. 1988, and 3 days stored maize collected in
Auvg. - Qcl. 1989, AF contaminalion was not found in the
almosl all samples.

Maize from middlemen and silo

(1)

(2)

Chiang Rai
Both ear and grain maize were collected during Dec. 1988 -

Oct. 1889. The moisture content in ear maize was ranging
from 24 to 35%, and 13 {o 19% in grain maize. High A.flavus
infection was found in the 3 months stored grain maize. Five

grain maize stored in cotton bags, collected in Mar. 1988,
showed high A.flavus infection, but AF contents were rather

‘low level excep!l  one (42 pbbl. Although various Al

contamination level were found in the maize from merchants,
usually new crops contain lower AF than long term stored

‘maize. .

Nakhon Ratchasima.

Only grain maize was collected during Dec. 1988 - Oct. 1989,
The moisture content were ranging f{rom 10 to 25%, mainly
aboult 13%. Various grade of maize were collected in both

A.flavus infected and AF levels. Extraordinary high AFB1

was detected in grain maize collected in Dec. 1989 vhich was
harvested in the late wel season and stored for 3 to 4
months, In spite of highly infected by A.flavus sometimes

low level AF in maize were found. The samples collected in

May and Jun. 1989 showed rather high AF content which may be

suspected as old crop because May and Jun. are a little bil
early {for new crop season.

— 185 —



(3) Lopburi _ ' L '
Only grain majze was collected dullng Dec 1988 - Oclt., -1989.

The moisture cnntont was ranging {rom 13 lo 26% in which 18§
améng 24 samples- showed higher lhan 20%. Twenly two samples
~collected in . Aug. ‘to Ocl. 1989 "were "almost infected by
A.flavus, & - 83%. WGll'drlod maize showed low A, flavus
infection, but ‘one day dried maize contatnlnr 16 ~ 26x of
moisture conlent showed hlgh lnfeollon

Maize from silo-

(1) Sarabuxx- S o R B .
Only grain matze was collécted during May - Sep. 1989. The

moisture content  were ranging from Q'to'z?% mainly' aboul
13%. . The samples collected in’ May ‘and” June . showed rather
high -é;iigygg infeclion. They may be presumed as oid Cerop

expecting price up in lirade. AF content in matze <collected
in May and June weve ranging {f{rom .2 to 140 ppb, but samples
collected in Jul., perhaps new crop, shoved very low level, O
- 4 ppb. : s N

— 186 —



Tebte | A 1laves population im tne 2ii and soil collecled in 11

dilterenl area

Farmer's {fleld
Aly : Chtang Rat Merchanl's warehouse
: Farmer's storage :
MONTH®

[ r2/eei/89 1 o T T 4 15 6 | 7 | 8 ] ¢ (10 11

N FARMER*S_F1ELD . :

W, of samplest 19 § 10t 1o 10 10 0 10 10§ | I
A flevus 0 Lo 1o 1 o O G
A nigel 0 - 0 4} 0 0 0 0 0 3
2lher | 6 5 0 0 2 16180 1 %
T MERCHANT 'S _WAREHOUSE :
do. of samples] 10 g | 1o 110 10 10 10 10
A, flavus 7 5 1 4 0 ¥ 7 >y ] 10}
A ntger 0 0 0 0 0 1 -3 3

ther f 11 2 11 2 3 > 6 | 3 o

- — |

ni
_ Farmer's flield ,
Alr Nakhen Ratchasima Merchant's Warehouse
Farmer's storage
1278601789 2 | 3 1 4 | 5 1. 6 1 7 [ & | ¢ Jlo ]11
. FARMER®S FIELD ' . |
No. of samplesl 19 10 20 20 20 20 5
A.flavus [ G 4] 0 0 0 _
A.niger 0 0 1 0 0 1 10°
Jiher { 1 170 0_| > 0 2 |-
. : MERCHANT 'S _WAREHOUSE

Mo, of samples| 10 1 10 20 20 20 190 )
A flavus 88 oQ_t 2 1 0 0 .
A.nlger 4q 0 4 0 4] 2 Kk 107
Jther f 1 0 4 bR 0 >
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Farmer's ficld

AL Lopburi _
Saraburi “Merchani's warchouse
Silo
~hz/sd01/88 2 1.9 | 4 1.5 1 s {72 1819 78 i 1
D |  FARMER'S_FIELD b0
No. of samples| & ] 10130 1.20 20 110 _m_wﬁ‘t i R
AL flavus 0 . o 1" 91 © ix 190°
A nizer e o 1o "o 't"o 1 o T _
Jther f 0 o 0 ? 0|2 [
R . MERCHAMT'S - WAREHOUSE . .
No. of gamplesl 6 K 19 20 (10§10 4§10
AL flavus 0 0 5 ey {2 -1 ) o 10°
A.niger 1 0 | 4 0 16 0
Diher f. 1 1 by >> >2 > .
e ;!-
. ]
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Chiang Qai

Farmer's field (1)
Hoerchant's warechouse
Farmey's s\lorage

{-3

e 12/788fi/89 1 2 17377 4 18 176 1 7 [ '8 9 T10 111 1
I e FARHER'S STORAGE - ~ e
Mo, of samples] 4 10 120 120 |20 B 110 .
AL flavus i 0 1l 9 | o 0 7 %10’
A, niger SO DU (RN SN T ¢ T O S Q 1 -
Jiher f. T 20 22 a2 | ¢ 3 1 4|29
Mo. of colonies/lunit
AT Makhon BRalchasima [}
12/88@01/89; 2 T3 1 415 1 6 1 7 3 3 T1g 131
i
- [ - FARMER'S STORAGE - ]
Ng, . 0f samplesl 10 [ 10 4 20 _
AL filavus 0 o | 12| 13 x10%
A.niger Q ¢ i 12 8
Diher f, 3 Q 3> 4 T
No. of colonies/lunit
Alr Lopburi (2)
Saraburi ’
12/8901 /6891 2 3 4 16 1 6 & 72 | 8 9 10 11
: SILO
do. of samples 16 10 10 30 .
AL flavus bR ¥ 2 bR X1 O
.nlger > >2 4 22
Diher . 1 >¥ 2 >

No. of colonies/iunit
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Seil

Chiang Rai

Farmer's field

1-4

Meréhant's warchouse
: : i - ) SR MONTH -
I 1278801789 2 ] 3 [ a J & [ 6 T v {8 1029 !_10__ 11
. — ] . FARMER'S. FIGLD: -
No. of samplesl 6 12 1720 |20 P20 | 20 :
. 1 R ame
— farm,
A, flavus . . : - R D :
- 0 cm 1. 34 0.2 1 - .12 .14 1.4 0.4 117 T x 1&
- 10 em | 0.5 | L Q.2 1 1.07 | 1.4 1.6]0.2]0.7
biher f 1] ' . -
0 cm 88,1 79,4-.121.9 } - >2 1479 B0.6 52.3 62,5
- 10 cm (74.2 92.6 {38.2 > 79.3 1116.,2 84 65.7
_ T MERCHANT 'S WAREHOUSE .~ .
No. of samplesj & s (10 t1o tio -4 - 10 vt
A. flavus > _ >2 > >34 3> 122 > 1 512
biher £. 5y Y T EETE Y 116.4) -2 11006
]
- -
No. of colonies / g. soil
>> countless
Soil Nakhon Ratchasima Farmer's field
(Paxchong) Merchanl's warchouse
12788017891 2 51 a1 5. 1 6 1 7 18 9 116 111
- _ T . FARMER'S FIELD
Nn. of samplesl 40 20 40 40 120 | 30
T ALB, A, B ! Fa Riarmers
- _ : _ FA, B
A, {lavus . . o i
9 cm|l.51 - - 0.5]0.510.2 x10%
10 cm i .30 = - 1.02 (0.5 | 1.0
Xthe)r Iungi N :
0 cm 25.5 54,7 H2.1: 32.5 |1 3% {33.0
10 cm 0.0 4i2__M2.8 P23.007.5 41,5
. } L
- : MERCHANT 'S WAREHOUSE
No, of samples] 5 : 12118 10 20 1110
) Ha MA HA MA - 1 MA fuf] MC  Omerchant
_ ' ' MA,B,C
AL f1avus 53 9.31 9 15> |5y {39 ] x10%
Other fungi 2> .37 [ > > y) >y
Mo. of colonies/g soil

¥y countless
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Soll

Saraburi

Farmer's field
Morcehant's warchouse

1-5

a1 a4 15 1 & [7 1L ]
L FARMER'S FIELD R
No. of samples 20 | 490 40_ ] 20
A ' FB_| B | Fi_ | FB jarmeri
: e FA & FB-
AL flavus - .
R 0 _¢m i 84 [ 2.5 |1 %107
10 cm .2 b4 T1.1 b,
. : = h
Change
: e lcrop ind .|
plher fungi 1 ithoinan) |
: G cm 16 54.8 9.3 M1.6 —_
18 em P2 _BZ.4 56,3 1W4.6 ] 41 MNo rain
in 7.8
: ) MERCHANT 'S WAREH
No, of.samples; 15 10 10 -
. . " Same
. : . merchant
A, f]lavus 9 Jios, 7] > x10”
Dthel’ fungl fa.g 162.8| >>

No, of colonles/g soil

»>» countless

So11 Lopbur! S11o
Saraburt
12/88 T’ 5 s { 71 8 1 9 11

—No. 6f sanmples

A, flnvus

Diher fungl

No.
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Aflatoxin productivity of A flavus in Thailand

Code No. II11-1-(3), (MIC/111/89)

ALLLQEQQ' is one of common fungi in Thailand. - It ig freguenlly
found in maize, boith ear. and kernels bul also in wmaize  planl,
air and so}l in maize field, air, soil or dust in farmers' or
merchanis® “store house, silo, etc. - However, il s presumed

that Lhere would be slight differences “in morphorogical o
toxicological characteristics among the strains of A.flavug, viz,

color of coleny, selerolium formatuon, aflaloxnn produotg\ity,
etc. :

in this study, the reiataons between aflatoxin productivily of
A.flavus collected from  air, soil.-and maize .in main ~maize

‘production area-in Thailand were examined.

Materials and method

Hundred twenty one strains of . flavus were isolated from. -air,
soil and maize collected: Chxang Rai, Nakhon Ratchasima,
Lopburi, Saraburi and Phraputtabat ‘FCES. | _Hiigygg collected
from - the colony of each sample was:- transp}anted to the "slant
cul ture contalnzng PDA. (Potato Dexirose. Agar) media and- incubated
at 27 C for one or Llwo weeks. Then, observe the color of colony,

to confirm presence' of sclerotium .in thé colony. Samples of
aflatoxin bproductivity test were pfepared as  follows: Each-
strains were cultivated in GY (Glucose Yeast Extract) and YIS
(Sugar - Yeast Extract) lquld medium and AFPA (spec:al media for

: . i . =

After 7 davys incubatxon, both GY and ‘YES quuidﬁ,medihm‘ were
sterilized in the &autoclave at 121 €, for 15 minutes, ~Lthen
examined aflatoxin productivity by means of Immunoassey (ELISA :
Enzyme Linked ‘fmmunosorbent Assey. using UBE ELA KIT-AFBl, made in
Japan) for the  GY med:a and "TLC quailtdtxve method for YES
media. For AFPA ‘media, _Hilgygg,spore wag inoculated in the
center of petri dish, then incubated at 27 C. Observe the color
~of reverse side of coiony, measure the diameter at 42 and 120
hours. E
In addition, to observe the presence of fiuoreSCent materla!s of
reverse side, the celony was exposured vnder the ultxav;olet ray,

365 nm, in the dark boXx.

Results and discussion

"Table 1 shows the morphorog1ca1 -Characteristics of A.flavus
strains, aflatoxin Bl (AFB1) quantity (by  -ELISA), qualitative
egstimation  of- aflatoxin (by TLC) and - degree of colony
pigmentdation, diameter of colony in AFPA media. ' '

The colonies in the slant culture_show the -various in coior
ranging from white to’ dark green,;.but mainly greenish color.
lHowever, two strains show the whitish color of colony (No. 12 and
32). Fifiy seven among 121 strains are selerotium formation
type. Results of ELISA showed that 80 strains were AFB1,
producer among all.

Table 2 shows the ratio of AFBI producer and selerotium formation
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type slrains in which 86 strains (72%) are AFBl producer and 39
strains (32%) vere sclerotium formatlion type, while 35 strains
?re non AFB] producer bul 18 strains were scleroltium formation
type. : .

~Table 3 shows Llhe number of aflatoxin producer and sclerotium
formation  type in 24 strains known the background among 121
strains.  Jlourteen sirains (59%) are AFBI producer but 10 strains
were - inot, No - clear relalions were obsérved between AFBI
productivity and  sclerotium formation. However,  special
observation . between AFBl were. paid on lwo abnormal strains in
white ~color in - which both strains showed very high  AFBI
productivity delermined by ELISA. They are also -selerotium

“formation lype.  Though ELISA, UBE EIA AFB1 - KIT, can detect
only. aflatoxin Bl, TLC qualitative test also showed very
interesting results. These two have the strong fluorescent of

aflatoxin and produce not only Bl and B2 but also Gl and G2.

“Aflatoxin productivity of A.flavus by AFPA media, observing
colony: pigmentation, could not identified the producer exacltly.
Although Pitt et. al. reported that aflatoxin producer of
A.flavus  and A.parasiticus in AFPA media show. orange yellow,

-almost all strains, both producer.and non producer, showed orange

vyellow, pale to dark, except No. 11, in -this . study. The
sclerotium formation in lhe AFPA media was, also not same as in
the PDA  slant culture. Observation of fluorescent in the

reverse side of colony under UV ray, 365 nm, in the dark box has
‘been tried. Some aflatoxin producer showed fluorescence in the
reverse side of «colony and disappeared the shape of colony.
However, there was no significant correlations belween aflatoXin
producer and fluorescent. The colony pigmentation and fluoressent
methods will be continued using Na-desoxycholate.
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