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Figure 1 A. Map of Thailand showing locations in many agro-ecological zones where soil samples were collected
to determine distribution of Aspergillus section Flavi strains and other fungal species
(indicated by black cercle) total 21 provinces
B. Macroscopic features of Aspergillus section Flavi on Czapek’s Dox Agar (7d at 30°C )
and sporing structures of Aspergillus section Flavi in Thailand Agricultural siols
(a) A. oryzae TISTR 3019 (b) 4. flavus374 (¢) A. tamarii382 (d) A. nomius401

C. Morphological structure and some common vesicle shapes of Aspergillus section Flavi
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Figure 2 Deletion patterns in aflatoxin gene clusters of Thailand Aspergillus section Flavi isolates
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14. MANUIN

Table 1 Aspergillus section Flavi strains collected from Thailand in different regions between

2009-2011
=
g Ei
Strain No. Province Substrate and time Identify as Reference strain X .:g sizes AFPA CCA —é_ §0 Strain
) g -
<

TISTR3019° Bangkok Soy sauce, 2010 A. parasiticus NRRL3386 100% 572 White - 0 Non-toxigenic
PHPRDO 01 Bangkok Soybean, 2009 A. flavus ATCC9643 99% 536 Orange - 0 Non-toxigenic
PHPRDO 36 Phetchabun Com field, 2009 A. flavus ATCC9643 100% 541 Orange - 0 Non-toxigenic
PHPRDO 37 Phetchabun Com field, 2009 A. flavus ATCC9643 100% 541 White - 70 Non-toxigenic
PHPRDO 47 Phetchabun Com field, 2009 A. flavus ATCC9643 100% 503 Orange - 400 Non-toxigenic
PHPRDO 193 Phetchabun Com field, 2009 A. flavus ATCC9643 99% 688 Orange - 170 Non-toxigenic
PHPRDO 227 Chaing mai Com field, 2009 A. flavus ATCC9643 99% 506 White - 600 Non-toxigenic
PHPRDO 185 Sukhothai Com field, 2009 A. flavus ATCC9643 99% 710 Orange - 630 Non-toxigenic
PHPRDO 231 Chaing mai Corn field, 2009 A. flavus ATCC9643 99% 577 White - 690 Non-toxigenic
PHPRDO 374 Kanchanaburi Sugarcane field, 2011 A. flavus ATCC9643 99% 549 Orange - 30 Non-toxigenic
PHPRDO 561 Chanthaburi Com field, 2011 A. flavus ATCC9643 99% 566 Orange - 70 Non-toxigenic
PHPRDO 400 Lampang Corn field, 2011 A. flavus ATCC9643 99% 565 White - 0 Non-toxigenic
PHPRDO 377 Kanchanaburi Com field, 2011 A. tamarii SRRC1088 100% 576 Brown - 10 Non-toxigenic
PHPRDO 538 Chunthaburi Com field, 2011 A. tamarii CBS575.65 99% 540 Brown - 70 Non-toxigenic
PHPRDO 588 Chunthaburi Comn field, 2011 A. tamarii SRRC1088 99% 544 Brown - 70 Non-toxigenic
PHPRDO 401 Lampang Corn field, 2011 A. nomius Peterson et al. (2001) 99% 534 Orange - 0 Non-toxigenic
PHPRDO 38 Phetchabun Corn field, 2009 A. flavus ATCC9643 100% 492 Orange + 35,600 Toxigenic
PHPRDO 39 Phetchabun Corn field, 2009 A. flavus ATCC9643 100% 724 Orange + 27,400 Toxigenic
PHPRDO 40 Phetchabun Con field, 2009 A. flavus ATCC9643 100% 504 Orange + 46,000 Toxigenic
PHPRDO 43 Phetchabun Corn field, 2009 A. flavus ATCC9643 100% 505 Orange + 39,600 Toxigenic
PHPRDO 45 Phetchabun Corn field, 2009 A. flavus ATCC9643 100% 493 Orange + 55,600 Toxigenic
PHPRDO 46 Phetchabun Con field, 2009 A. flavus ATCC9643 100% 500 Orange + 16,400 Toxigenic
PHPRDO 382 Kanchanaburi Com field, 2011 A. flavus ATCC9644 99% 570 Orange + 11,100 Toxigenic
PHPRDO 386 Kanchanaburi Corn field, 2011 A. flavus ATCC9643 99% 579 Orange + 29,990 Toxigenic
PHPRDO 368 Kanchanaburi Sugarcane field, 2011 A. tamarii SRRC1088 100% 582 Brown + 6,980 Toxigenic
“A39 Bangkok Dry Bael fruit A. flavus ATCC9643 100% 542 Orange + 7,960 Toxigenic
Abbreviation:  A39 toxigenic strain of Aspergillus flavus received from Dr. Amara Chinaphuti

® The internal transcribed spacer (ITS) region.

“ The Thailand Institute of Scientific and Technological Research (TISTR), Thailand.

* The Post-harvest and Processing Research and Development Office Collection (PHPRDO), Thailand

‘ The GenBank/EMBL/DDBJ accession number for the ITS sequences of Ascomycetes reported in this study are: the American Type

Culture Collection (ATCC), USA, the Northern Regional Research Center (NRRL), USA, the Southern Regional Research Center

(SRRC), USA and the Centraalbureau voor Schimmelcultures (CBS) Fungal Biodiversity Centre, Netherlands.



Table 2 Incidence of Aspergillus section Flavi strains and aflatoxin B, production collected from Thailand in

different regions between 2010-2013

Thailand Genus&Species Sampl AFB, Total aflatoxin B, levels (ng/ml)
e (no.) range
Region A. flavus A. tamarii A. nomius (Test) (ng/ml) <20 21-99 100-1,000 >1,000
Central 330 25 5 17 0-55,600 1 - 6 10
West 6 10 0° 42 0-158,200 6 3 6 27
North 176 31 15 9 0-97,100 1 - 3 5
East 11 21 0 10 10-120,600 1 - - 5
North East 64 6 0 -’ - - - - -
South 15 4 0 - - - - - -
All 83.7% 13.5% 2.8% 78 0-158,200 9(11.5%) 7(8.9%) 15(19.2%) 47(60.2%)

“0 = Not found; ” - = Not detected

Table 3 Percent inhibition of A. flavus A39 toxigenic strain by Thailand Aspergillus section Flavi non-toxigenic

strains on Potato dextrose agar (7d) at 300C, average from 3 replicates.

Strains Inhibition (%)
3 day 5 day 7 day

A. flavus PHPRDO 37 5.4 8.8 46.5
A. flavus PHPRDO 374 44 5.4 46.9
A. flavus PHPRDO 400 6.8 10.5 47.9
A. flavus PHPRDO 561 0 0 44.1
A. nomius PHPRDO 401 6.0 7.8 47.5
A. tamarii PHPRDO 377 4.1 6.5 45.6
A. tamarii PHPRDO 538 43 5.5 44.0
A. tamarii PHPRDO 588 5.1 7.7 45.5

Mean 4.5 6.5 46.0

Table 4 Atoxigenic Performance in Mixtures YES Media (14d) inoculation studies, average from 2 replicates.

Strains AFB, (ng/ml) Reduction (%)
Alone Mixture
A. flavus PHPRDO 37 70 60 99.2
A. flavus PHPRDO 374 30 260 96.7
A. flavus PHPRDO 400 0 0 100
A. flavus PHPRDO 561 70 70 99.1
A. nomius PHPRDO 401 0 0 100
A. tamarii PHPRDO 377 20 70 99.1
A. tamarii PHPRDO 538 0 0 100
A. tamarii PHPRDO 588 70 70 99.1
A. flavus A39 (control) 7,960 -




Table 5 Mean aflatoxin concentrations in corn from two dates and two biocontrol treatments in 2013

Aflatoxin B, content of kernels (ug/kg)

Treatment 7 days after inoculation Reduction 14 days after Reduction (%)
(%) inoculation

Toxigenic A39 120.3¢* - 246.7¢" -

Atoxigenic No. 400° 16.5a 83.92 112.8ab 34.53

Atoxigenic No. 561 7.9a 97.43 97.9a 43.69

Combined No. 400 and A39° 86.2b 29.90 218.0c 11.93

Combined No. 561 and A39° 63.0b 50.24 190.7bc 23.29

Control (Distilled water) 69.9b - 169.0abc -

Before inoculation 6.27 -- 6.27 --

C.V. (%) 42.6 37.1

“Means that are followed by the same letter in a column are not significantly (P _ 0.01) different.
" Means that are followed by the same letter in a column are not significantly (P _ 0.05) different.
“No. 400 applied as a spore suspension 10° cfu application mixture grain inoculation.
“No. 561 applied as a spore suspension 10° cfu application mixture grain inoculation.

¢ A39 applied as a spore suspension 107 cfu application mixture grain inoculation.

Coconut agar Under UV365 nm

Figure 3 Macroscopic features of Aspergillus Non-toxic strain on two differences media

(Czapek’s Dox and Coconut agar)
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Figure 4 Phylogenetic relationships of Aspergillus section Flavi based on the ITS rRNA gene sequence.
Toxic and non-toxic are denoted (AF+) and (AF-), produced and non-produced sclerotium

are denoted (S) and (NS), respectively
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