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ABSTRACT: The types and quantities of soybean seed borne fungi were determined both
dry and late rainy seasons in major growing areas from 2013 to 2015. The area of Phrae and
Tak provinces were studied in 2013/2014 for dry season and in 2014 for late rainy season.
Khon Kaen, Udon Thani and Uthai Thani were investigated in 2014/2015 for dry season. In
2015, Kon Kaen and Udon Thani were investigated for late rainy season. The data of
agricultural practices in each area were collected by questionnaire. The soybean samples
were randomly sampling from farmer fields. Thereafter, unusual physical appearances of
soybean seeds, including green, purple, black, wrinkled and undeveloped seeds, were
examined and separated from usual seeds. In dry season, the highest percentage of green
seed was found in Phrae and Tak provinces in 2013/2014, while the highest green seed was
observed at thn Kaen in 2014/2015. Uthai Thani showed the largest percentage of
wrinkled seed, but there were a minor percent of unusual physical appearances in soybean
seed grown in Udon Thani. In late rainy season, the quantity of purple seed stain, caused by
Cercospora kikuchii, was increased in all studied areas both 2014 and 2015 compared to
dry season. The largest percent of purple seed was found in Phrae province investigated in
2014 that showed 32.42%, but Tak (2014) and Khon Kaen and Udon Thani (2015) observed
the greatest quantity of wrinkled seed. The examined species and quantities of soybean
seed borne fungi were carried out in laboratory. The experiment found three seed borne
fungi species consisted of C. kikuchii, Fusarium spp. and Macrophomina phaseolina. In dry
season, soybean seed contaminated with C. kikuchii showed the largest percentage in all
areas both 2013/2014 and 2014/2015. This result also observed in soybean seed grown at
Phrae and Tak provinces for late rainy season in 2015. However, soybean seed grown in
late rainy season 2015 showed the highest percent of Fusarium spp., caused sudden death
syndrome, in Khon Kaen and Udon Thani provinces. There was a small number of M.
phaseolina, caused black rot, in both seasons.

Key words: Seed borne fungi, soybean
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F-test - NS NS ** =

wewmn ;" vmnail Aedann 26 fagag (4 4717 A 100 W&R), NS waneifis Non Significant,

* UHNAR 0.05> P >0.01, ** wuned P < 0.01




a S = ' a & oo
322 8NUNMsUszINNATINSINAANUERTWIIEE AT 13

= G o sa aa ay y - - o
LMﬂm‘mﬂLLmLuam?‘m‘ﬁmma'ﬂ\ﬂuﬂm*ﬂq@jdu“ﬂNmﬂnmmﬂmtﬂm WUANEUSHALNG

Ll
]

TAuf Wwandnne Wil wWaARtY LavNAARL WatiauuNAANRAUNF AR Y AN UZAR
duiefidudlaadnuiundsa wudndanageeludl 2557 Samdhuninuimfadiaaunniign 4mda

AnnLLLARLuNINgn Yanugarull 2558 damdnrauuiuuaraadngassniinumdntduun

N80 uazwuNAAAHaENNI 4 4R (A19197 4)

A5 N 4 WwWasTufdamassnianeuciaung luundsdnudniugduvdesdatagadul 2557 a4

ineasnsdandauns fawmdnan daregaeul 2558 1eunensnsdmdntauuniy uazdandn

an9snil
ANHUTNNNEATNIBLNAANUS
i winfifaneneiaUnalassuauman (%)

wisdiden  winduag ARG Whneu WARAL
a. uns' (I 2557) 4.95b 32.42a 0.48a 9.12b 3.58b
a.mn" (@ 2557) 9.33a 12.63b 0.04b 21.18a 9.58a
F-test v i : & "
a.vauunu’ (i 2558) 9.98a 4.95 1.07 21.33a 3.63a
A.9n3511" (T 2558) 5.47b 4.71 0.93 12510« 1.010
F-test NS NS - 5

WA ¢ | Uit ALARAIN 26 Faete (4 91 ax 100 wida), Z vinad Aadnann 32 faeting
g [ v
(4917 8z 100 wdim), > vaneda ANeduann 35 Mot (4 917 az 100 W),

NS uxnafia Non Significant, * wuneiila 0.05> P >0.01, = wanads P < 0.01

'
as

-, qlu Sa a (=] a = P
3. ﬂ']ﬁ'ﬁli’l'alﬁ’a‘l_l‘ﬁuﬂLLﬂtl@N’]m‘ﬂ’ﬂﬂL’ﬂ’ﬂiﬁﬂﬁ!ﬂNWﬂuLNﬂﬂWHﬁqﬂ’JL%ﬂ’ﬂd ‘LHQ@JLLQQ
| e : G e s
uwarlanaggauanuusalgniis 5 Smdauazilanuggeuainuvaalgn 4 damda neRfmnzuu

nsyAEIU WWatuinmaaeunialsindesyanssmiuuy stereo microscope wazndadqanssy

ar

LUIL compound microscope WULTaNTuaMA lsANRANTT WA AR LS (Seed bome fungi)

ﬂJmLuﬁmﬁuﬁﬁfamﬁﬂd 3 1la Aa Cercospora kikuchii, Fusarium spp. Waz Macrophominar

o o 1

phaseolina Ineinauatl 2556/2557 Aufilgniawminuniuazdaudanin gauéedl 2557/2558
fundaninrauuiu Swmdngaesduardindngiasiil wulsuiondies €. kikuchii gahgn

(A13197 5) Fetlgnianegaeutl 2557 Adandaunsuazdmdamnlfinaiduieniu fa Aade

1 v 1
1UNAARUEATTAIT C. kikuchii NINNAA T89A9NN AR Fusarium spp. WAL M. phaseolina

o i

AINATAL uATwLgndatangull 2558 Admdnreuuniulardmdngassriinuaaduaed

1 k2
S =ia oA

WARANHTE Fusarium spp. §aNTIADINRANNALNEAT WU (19197 6)
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. v ] i v !
A19W 5 Tiauainnudeiamanurusdndamdes Tuiulidangquis T 2556/2557 1aanmnsnsiamda
wns Smdnann qauda 1 2557/2558 saunuanemineuuiy Smirgassnil uasdamiagiasail

naaaulAeABNEUIUNTEAM T (Blotter method)

ALA
.. Pinoudesfiauniuw AWUT(%) ATTN4AN
AINIA L
Cercospora kikuchii  Fusarium spp. Macrophominar ABILNAR
phaseolina (%)
uws" (1 2556/2557) 1.29+0.09 1.1920.12 0.15+0.09 62
mn" (1 2556/2557) 1.58+0.16 0.63£0.22 0.16+0.07 88
F-test NS NS NS
weuuwriu” (1 2557/2558) 39.892+0.36 2.69b+0.14 0.12+0.05 92
gasanil” (I 2557/2558) 33.38a20.60 2.620+0.31 0.06+0.06 88
gyiugnil"(1 2557/2558) 21.31b+0.87 7.54a+0.21 0.21£0.09 79
F-test * g2 NS

vEnewg) - snneia Anadeann 26 fretha (4 91 a2 100 WAR) , NS wanefe Non Significant,
*MEde 0.05> P >0.01, ™ urnela P < 0.01

meei 6 FlauaziBuauiesninnanuuundadomdes luiiufilgniataggdul 2557 saansmns
Fmdauns Sandamn daragguud 2558 raansasnsdaudnveuuiu uazdumingnsstil naaey

= &
TneATmnzuunszAETY (Blotter method)

AR Uanagasy
Lﬁmmﬁvﬂﬁﬁﬁmmﬁumﬁ AU (%) AYNNNEN
Cercospora kikuchii  Fusarium spp. Macrophominar VRILNER
phaseaolina (%)
uws” (1 2557) 45.10+0.48 43.502+0.26 5.04a+0.34 51
pn"” (1 2557) 49.87+1.18 23.85b+0.76 1.00b+0.24 76
F-test NS h *
wauuny® (1 2558) 4.94+0.23 37.16a+0.72 1.552+0.07 67
garail’ (I 2558) 4.73:0.15 9.0900.36 0.04b0.03 85
F-test NS i e

viname " vl Aadeann 26 fed (4 917 a2 100 wén), Y vanads Aaiean 32 fedw
(4 9170 100 wda), * wwiade ANaluann 35 fed1e (4 917 Az 100 wda),

NS wuneidie Non Significant, * vaneifie 0.05> P >0.01, ** wanefi P < 0.01




= @ w o ' a & a
324 ?ﬁm’mmeﬂs:qumawwmmuaﬂwuéw’nLLmﬂmm ATIN 13

i
s o

annnsRaLendaTuiimaesiilanuuziininfdauaiilan lunpuis 2556/2557
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@mwﬂuﬁﬂummrnmaumm (qui3eu, 2550) uaz cdnudlanmuandenfiduamamdnli
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wuﬁmmqmmﬂma‘mum"umm (NTNATINTNEAT, 2547) daalgnilanugaeull 2557 Awmin
Lwnwum@nfﬂumﬁ‘mmmammqmnmm memmammmmmmﬂmmmiaﬂ A Cercospora

kikuchii m'ﬁmummsnﬂmLmﬂmmmmﬂnm@qmmwuﬁlmmﬂm wlan L’D@Z‘HLWWT?F]H@ uin
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=2 a 1 =4
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'
=
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=
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[

an P liE gl uaamuAinasianmunnasanda (Fumn, 2547)

o

mnmmmsmm@m@umﬁmﬂumﬁmwmLuﬂiimﬁmmanﬁmmﬁ’umﬁmwuﬁﬁqmﬁmwuﬁﬂ
MARAUNTLINEATUT 3 98ln Aie C. kikuchii Fusarium spp. WAz M. phaseolina Tugguéal

2556/2557 Tnsiulandamdaunduazdaninain qouiil 2557/2558 Aundaninnauwiy 2w

@mmumwwquawﬂmu wuAeaseffusaundaiuindiden C. kikuchi NANTNEA TN
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o

gniaragarull 2557 Adminunsuas ¥adamnliinaiduiaaiugaslgnaquis Ae wu

' D L
o agaia

mmﬂaLﬂ@a‘wum@mmmwuﬁwLﬂn@m C. kikuchii mﬂwmquﬁ’a 2 i lduanmAneny 499

]
1 ' ] i

Ugnilanagaeud 2558 ﬁf«ﬁ’wé’m@mmmm:é’wi’m'ﬂqﬁi‘muwummﬁﬂLﬂ@ﬁ"ﬁﬁuﬁm@uuﬁmﬁﬁﬁ@
31 Fusarium spp. 1nigaiedminrauuniugandtdamingnssil 384A9UAS C. kikuchii 83U
dlv i = [~ ] :: dl v o Y = = =

11937 M. phaseolma W Antienwiniu Seaenniasiudioyaras Aigy (2533) WiFnmain
Lmuuwu’mm@wn’a@ awndinuluudadwdesannulanlgnlugudiduiials anntinaaesiald

wAzLUAUQNIAINERAS ‘Lumwmmmuﬂ mmwuamuma LAZANANAN end"lmwmuq’m
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Q

mifmniuwdniufiavtes dualindeniu Tnelull 2534-2537 @idnd wazAniz(2541) 15
dnmnlauazAnmilymliarasiavdaslunanzdusenidaaviie wunisiindemuuwdnd

waas 1Hud M. phaseolina, Colletotrichum sp., Fusarium spp. A. flavus WAz C. kikuchii waz

ar

Tull 2541 Aumun (2543) Edaiugiamiesanninemsns 4 81LnafTNY AandATauLAiY U

FI?’]’%T@UVH‘H‘M@LH“"].EN’]ML’E@?WV}W@N’IHULNW@ WUL"D@T’Iﬁi ANLLNAAYIINNA 18 1% en\ﬂu

° ar

L‘n’aﬁ"]ﬁwumﬁﬁL%ﬁ"lmmsﬂmﬁmmy A® Fusarium spp., M. phaseolina, Phomopsis spp.

1 v 2
WAL C. kikuchii T4aaAARaIR LN AN AT

4. @gu

¥ 1
=

famdedngnlugguiluaniiui 5 Smin Fun T 2556/2557 SmTnund Sadamn

alaa

11 2557/2558 davdngauui Ymingaranll wardmingsiusnil S33nsmanssdaniesnes
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ar

nmensluiiing 5 Fwdnfiguunfindnandeiu uasi 5 RuTwowEaiy foamaasiidulsn
meamqmnmmmmmmmmnun@m Cercospora kikuchii w,ﬂuia‘ﬂwmmmnuz.mmwuﬁ LAz
mmammﬁan"lumqﬂmaqmalu‘luwmwuw 4 3wdn 1un 1 2557 Saudhund Samdamn 3 2558
Tdnrauuniuuazdiagasanil %mmcﬂﬂiim’aqLﬂ‘]:fﬂiﬂﬁ‘mulwnﬁuﬂuuwﬂqnﬁqm%m
DEN9LAEN Tutaalgnilataggsudl 2557 ﬁyuﬁﬂaﬂfﬁ’wﬁ’mLLW?LL@:@“’W&@ AN 383 Cercospora
kfkuchu mmm?mLuammq’LuLmmwuﬁmm@mmnmm Lmnmdnumuﬂanﬂmaqmﬂuﬂ 2558

‘VN"%W‘JWH@‘L&'LﬂuLLﬂy@dM"m@ﬂﬁ‘ﬁ’m WL a3 Fusarium spp. 'VlLﬂummmlummmqLﬂuimm
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Fegandnda Cercospora kikuchii Ferulzafis Anfudaiugiavaedidulymédn
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mm’?ﬁmmmﬁ'uﬁqquﬁﬂuﬁuﬁ@"ammuws’ Fdpan Amdnrauuiy Aaingaseil uazdeuda
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2 ar

Fmingassntl An lauenns mwrﬁﬂmﬁ@ﬁpﬂm Fusarium spp. {i94a1nda wResLFaslu 60
'17'{Lmzfmnﬂ%ﬂqnLﬁuﬂ’uﬁﬁ@'auu@ﬁiﬂ‘[?muﬁmﬁma Aafumsilastuindnlsatldlalilsuaians
Windaiugfidsaainia ranindnneulgnuazdaviuluszeziavdesaanaenfaaaisad
thiophanate methyl, benomyl, captan, thiram, carbendazim agdraannisiialsa waznali

ANNRBNIBUNARTUTUATHANARGTU (511 uazing, 2523)
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NINATINNTINEAT AN IIUNHATUAZAWNTAL
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51 5unf uaz finm e1mazafin. 2523, Tsauazmatastumdndauaes, LaNANITINIg
AN 3. naATInnn e NIENTRINEATUAZAUNTDL, NPINNA.

e dunviug. 2547, TsanainRnsuaznistlasiuiign, wnansimnag, AR 15

= ] = 1
el 1 Beeluy.

G
ar

VNANRA  YR9ay 1legn wefimunim, noudies Tauas waz o q3uns. 2541, Tspvasdh
whesluumsalgnmanziueendaaniiareclszmdlng, u. 411419, T sre9runs
Uszgadmnistaufeauiesnd afaft 7. 2527 faman 2541, 21ANTINENALY
uvingnauglaviassnnsemg, ngamme,

AT WUNNT, 2533, ﬂﬁmmzwmmmﬁb@ﬂﬁuﬁﬁﬁwﬂumﬁmf]‘“famﬁfa\mmmim_iqﬂrﬁmq’l,u

sznAlng sevdnedl 2530-2532, . 449-461. Ty ENUNMSANNUNTIU TR
NUINEMIARRIAL 3. 21-03 NNNUE 2533, antumalulagnisinemnsugly
EENLH]
duiTau wiiawiar. 2550. ANNANTUSIBUNAART e LA MM MR a U d R g,

WnentnusiByntn, uinanendaudly,

a =i .

A 1alined o esun. 2540, i’im’mﬁtaiﬁﬁmmﬁuauﬁmﬁuéfﬁmﬁmﬁuﬁﬁﬂﬂuﬂ
60 ?}Nﬁmiﬂﬂ@uémmaﬁuéﬁﬂnﬁ 7 Aainiaslud. nasenasiugig
NINANATUNNTINEAS, Tealuy.

ISTA. 1976. International Rules for Seed Testing. International Seed Testing Association.

Seed Sci. Technol. 4: 3-1.



