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Tunszanauazsiudsindudugaavay nuiwfadalnusfinnududu 90 dfidy anwse
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Abstract

Soybean seed production had problems from seed borne disease which effect to
the poor quality of seed. The management of soybeans disease are safe from infestation
by pathogen by inducing plants to resistance to pathogens using bioactive elicitors is a
way of managing diseases. Therefore, this research investicated the effectiveness of
bioactive elicitors in the expression of PR-genes that can stimulate disease resistance in
soybeans such as methyl jasmonate at the concentration of 30, 60, 90 and 120 ppm and
ethyl acetate at the concentration of 3,000, 6,000, 9,000, 12,000 and 15,000 ppm for
spraying soybean in the Rl stage of growth in pot experiments and distilled water
treated was use as the control. It was found that the concentration of 90 ppm methyl
jasmonate was able to increase the expression of the PR4 gene by up to 3.14 times,
while ethyl acetate concentration of 6,000 ppm can increase the level of gene
expression PR10 by up to 7.38 times, but does not promote expression of PR4. The
effect of bioactive elicitor on growth and vyield of soybean was found that all
concentration of bioactive elicitor had no effect on number of nod per plant, number
branch per plant, dry weight of 100 seeds. Nevertheless, bioactive elicitor had a
significant effect on the plant height, number of pods per plant and number of seeds
per plant. Additionally, methyl jasmonate and ethyl acetate were no differences in
standard germination and seed vigor by AA test which showed 98% and 98%
respectively. Moreover, foliar methyl jasmonate at the concentration of 90 ppm could
be reduced infected of Cercospora kikuchii causes the purple seed stain problem about
80%. Therefore, methyl jasmonate at the concentration of 90 ppm could be
appropriated to apply for soybean seed production in the field further.

Keywords: elicitor, resistance gene, soybean
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anmuanden Lesandadmesinansznudemunuedduvesiivnanssdulviadunsig
ansUszneudunadunwilintunn uenaniiisenuindadnesnansedaaunsadmitlieiinng
novauasludnviLAe WU ALl wswentuwad, 4519 reactive oxygen species
(ROS), &3LAT127 ethylene Laziin15LAAIOONUDY pathogenesis-related (PR) proteins 5984
N13n38AU hypersensitive response (HR) 15338 AnwInaveIn1sanniuaudadimes salicylic
acid, methy! salicylate uaz ethyl acetate fiszsuannududu 106, 103 uay 107 luansvesda
widedluszey Rl (Szuzeennon) wazsyey RA (Szuzfinudn) wudndledanude Methyl
acetate fiszAuaududu 103 lwarsluszes R1 awsadindsunalelavalivessegied
Todfy wardadnesiviinismageutsauyin armdutuuadeddgyiaalunisiiiy
Usunalelavanliuunnninssesiiainisaany (Zhang et al., 2006) UonaNiNsAnHAYeIFE

Fnod methyl jasmonate (20 pM) wag sodium nitroprusside (500 uM) ludndessuau 6
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Giza 83 uar21 flenudnumulunanauasiug Giza 35 war111 famufumugs msdanuis
methyl jasmonate Wag sodium nitroprusside finasausu1aseninglunisduasieiwas
Usnaldsiuiiazaneld nsnexilu lnaladUauazealwadelusindamdesmnaneius vz
Lipid peroxidation wag H,0, anadegeiivedfay iesnnilusiusunilussuutostuead
(Pathogenesis-related protein) Lﬂuﬂfjuiﬂiauﬁﬁummﬁ’ﬁﬁ’igsiamiﬁmmuﬁwmaﬁaﬁm i
g1unsauUdlanaIenaun AN ¥ ETRIE IR ULUANI BN TYINUEEIAUN SRl ALENTLETNS
Fuuarianssunedanm fsenuind 4 nquvenouludlafiua loun PR-3, -4, -8 wag -11) 8n
1 nquvaouleil-1,3-glucanases (PR-2), 8n 1 nauvewaulwsl proteinase inhibitors (PR-6)
wazdn 1 nguueseulesl peroxidase A9z (PR-9) WuLfefunguues PR-1 Adsling1u
Aoantinieduad uonaindafinguues thaumatin-like PR-5 family wag birch allergen
Betv1-related PR-10 family wspgnslsimuluiivwiazydaldldilusiu PR nngu was sk
PR usiagnguuwindaiingueen (Van loon et al., 1997) fuiugwisoisdnummslduiada
Tuupuaztofiaesdianiilegguuuunsuanieanvesdiu pathogenesis-related (PR) proteins
vnngulaun PR2, PRA uaz PRIO
Aniuns
- gunsal

1. fundesiugiBeslni 60

2. N3TeAMIIYA 12 89

3, msnddmiunisannedifue uasfinveneruinfiduie

4. \p309 ABI QuantStudioTM 6 (Applied Biosystems, Foster, city, CA, USA)
- 3813
KUUKAZITNITNAADY
UUHUNNINARDILUU CRD $1u3u 10 n3513% n3suitas 3 91 Usvneudae

5933391 1 Baiushewdfiadaluun anududu 30 ppm

353357 2 Savusnowdiadaluun arududu 60 ppm

593339 3 Aaniushewdfiadaluun anududu 90 ppm

5933391 4 Baniudhewfiadaluwn anududu 120 ppm

5933391 5 Aaviushelefiaesdian Anadudy 3,000 ppm

593339 6 Aaviuselefiaesdian Anadudu 6,000 ppm

353337 7 Saviusieefiaosdian Aududu 9,000 ppm

5933391 8 Aaviuselefiaerdian Anududy 12,000 ppm

N3N 9 AnnursLefiansdian ANULLTY 15,000 ppm
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1. Ugndudosiudidedmi 60 lunssansvunaduriugusnans 12 2 $1uau 3 nsvans
RanssuItueamannszasay 2 waa vuasiedidesiumdnuuasiunuowaizaifuy naeein
sonUszanm 1 dUnii lddeiniigns 12-24-12 8ms1 25 Alansusiels Weduvdouainlusses
R1 ua15HAazNITHITNAGDY LazQuainyILUan AUy IvaInsuivINIsNEnTIunseee
Auien

2. msarnendidueseynatindifagy Nucleo Spin Kit 8% MACHEREY-NAGEL
thlufmdemdsannmuans 3 Yu uuslulnseun afn Total RNA Tnsyaaiaduiasuniaisng
y0eUt theorfuleildlunsiaaey

3. msdaiaTedt cONA Wendidueiildindansiest cONA Tngldaatien ReverTra Ace
GPCR RT Master Mix with gDNA Remover 8%a TOYOBO ildrunanvedufizeoniuinssy 8
lulasdns Aiflesdusznouldua o158 utenrududu 0.5 pe-0.5 g, 4X DN Master Mix 2
lailasans, Nuclease-free Water 5 lulasans 9nduthluvsiigumnd 37 ssmiwadoaiduiam
5 unil Weasuivuandnilviufatedelulaelidunauyiuinssm 10 lulasdns 73
94AUTEN0UDY Reacted solution Aildand1edu 8 lulasans waz 5x RT Master Mix Il 2
Tulasans anntuludades Thermal cycles Tnosslusunsudiad 370C Wuan 15 wit,
50°C 1Jurian 5wl uaz 980C Wunan 5 wndl

4. MINATIEUNITHANIEBNTBIBUGIBINALA Real-time PCR

AneInsuanseanaas PR gene tneld Soy Actin gene \uudradsdsdigrsuiingle
Indvadlnsieddsil PR2: Forward (5-GTCTCCTTCGGTGGTAGTG), Reverse (5'-
ACCCTCCTCCTGCTTTCTC) PR4: Forward (5’-GCTTGCGGGTGACAAATAC), Reverse (5’-
ACACTCCCACGTCCAAATC) PR10: Forward (5’-GCCCAGGAACCATCAAGAAG), Reverse (5’-
CGCTGTAGCTGTATCCCAAG) Actin: Forward (5’-GAGCTATGAATTGCCTGATGG), Reverse (5’-
CGTTTCATGAATTCCAGTAGC)

Mawdenuiiseniitens wisuufAtenidendeyeminen THUNDERBIRD® SYBROGPCR
Mix 8%a TOYOBO lutfn3enusunnssau 20 lulasang Usznouludae cONA fildanndunoy
119U 1 lulpsans, Forward-primer 1 lulas8n s, Reverse-primer 1 lulasans,
THUNDERBIRD® SYBR®GPCR Mix 4 lulasans 50X Rox dye 0.04 lulasans wasiianau 12.96
lulasans thufAseluifiuinufidueuasiaseinsuanieenuesdusiieinias Real-time
PCR 'ﬁq'u ABI QuantStudioTM 6 (Applied Biosystems, Foster, city, CA, USA) TAgARUAANIY
93l Pre-denaturation 95 aFnwaLdea U 30 Funit Denaturation 95 asAwaIld WY 15

U9 ay Extension 60 83A@aLTYE WU 60 TUT 40 T9U MIUAIEILATIZY melting curve



\ieBuiun wansaum (PCR product) Alnann1s@nu ae3s real-time PCR wWundnsnmiines
13 Fawdnduniignaesinazuans peak Weifigamgias luvaziindadunMiinainnisdy
wuuluduwig (non-specific product) #3e primer-dimer aglu peak ﬁﬁmmmmwﬁqmmﬁﬁw
ﬂﬁﬁﬁﬂﬁﬂ%ﬁ’]&ﬁﬁ%ﬂ%ﬂﬁwﬁ negative control wag sqﬂifﬁmmmsgwuﬁl,m%ﬁ,JMﬂ RT-PCR
product N153LAs1¥siRaaz i unSAUIMLUUERNS (Relative quantification) laenndnsiaiy
NTUENI08NYDIBU protein PR ADN1SLEAIDNUDIEUD198Y housekeeping gene oA Soy
actin 1981119091980V TEAUNTUENIDDNTBITUS 19BN ISR dNvTeld Aeulnly
AUIUERT Comparative Ct (2-*4Ct) (Livak and Schmittgen, 2001)
nstuiindaya

- paUsEnauveINaRARLALA Asge Sutude/du Sduiy/dy Sruaulln/du ey
$ruuwde/in dwith 1,000 wée

~Fnalesdududnindelngds Blotter method

- A LAAUg lika Wesiduiannuen ANuLTaus

- M3uanteanvesduTiisadeatiusyuunisinumulsa
- auazanuil

sy (ISuy - ?Tuajm) mamL 2561 - AuENe 2563

anuisiuns quiideiamnudaiusiafualan
NANISNAABILAZIANTA]
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aaa

MNNIINRaeIEnnuindeainedadwmesliun wiadaluuadiainududu 30, 60, 90
uay 120 ppm wuiwdsdanuduszeziaan 3 Ju finsuansoonvesdu PRA gegaianudidy
90 ppm Imﬁmmamaamﬁwﬁu 3.1 dloeufiu housekeeping gene (HKG) 59989177
Amaduy 120 ppm Sinsuanseenvosdu PRA wWadu 2.4 wh vaisiidu PR2 was PRIO finns
wanseeniiutuiisndniios (Ml 1) Fsdenndosiusenuves Agrawal wazane 2003 WUl
n153Amin JA uay ABA fiaanuiduduiinga 0.1% (vv) Tudiundnd1neny 2 deansi anansauia
N3LARIDBNYBIEY OsPRY MRNA 081984 Jsaenndesfuseauinaaluingaslifivnuselsa
Mnideruasnusonuesafiinraisauaidesannnsnaluiindunumndediliie
duaseiuunueladniogll Useinnansdaniasea (Yan and Xie, 2015) Yeurfin1s3anuin
wiaesdsefiaesaniiannududy 3,000, 6,000, 9,000, 12,000 wag 15,000 ppm NEUNUT
g1 PRIO INSUANIBDNEIAR Tnsefiasdinniiaududu 6,000 ppm Innsifiunisuantesn
YosBugeaainiu 7.4 Wi sesaaufianadiudu 9,000 ppm MsuanteenvBITUgIAAYINAY
6.6 Wi @iy PR Smsifiunisuanseeniiuay 0.6 Winfinuuduresefiaesdian 6,000

ppm wasgglsAnulinunisuansesnuesdu PR2 ynanuuduvesefiaazdinn (n il 2)
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A1INN1TNAADIELTAULAIINITAANUDUNEDIA18DAT DS IAWA WRadTAlUUALAZ LD aDETAN

anuNsaLiNNIsLandeenvedulUsau PR NAgveeiuszuuANa1unIulsa dadunauni

unumitunstdesiunisinsuventievialuszuun1neUANBILUUEEUNEUNTBLUUNTEANY Lt
Jostuldligenszareiiudu dnsdunuinnsdaunsenlsiu PR QnAIUALAILANTEUILNTT
nonsviavesdu sk PR Avgnduasenlunasanlasuiesgatdey 8 43lus (Matsuoka and

Ohashi, 1986) uaglusiutignduasigviduanzusnungnnsedu uiazliinisddusiu PR 1U

0T WRINTUIAU PR JUunumdAgsion1sannislsn

35
3.139

3
J 55 2.425
S
2
S 2 1.728
E‘: .
= 1.678 .
g
g 15 H PR4
a
2 u PRIO
= 1
o

05 378
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0
30 60 90 120

Methyl jasmonate (ppm)
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Relative Quantification (RQ)
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Ethyl acetate (ppm)

AN 2 HAYDIANULIUTUVDILBTNADLTHNADNISHANIDONVBIEN PRE Way PRI Tud1naed

navasanslulauaniindadinasranisiaseiiule wazasAUsznauNaNEn
INNTNUAITUTATALLUALALLOTIAREHANAUAUNINE0INIUNTIUIFAN Y WUTINN
srauaududuvesasiinavesdrnudesodu Suuisedunaziivin 100 waalufinay

wansingiunieafin uinugs Suauindedu uarduiuwdasiedsy dauwanaeiusgndl
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Heddgynneadia Fanisnuasiuiiadaluiun Iaugeegsendng 65-81 wuRluns 31uiute 14-

=

16 Yomadiu S1uduie 2 Asredu Suauiln 49-80 Hndedu S1uruLEasdedy 79-136 Wan
mManudswfiadaluwaiisyiuanuduadu 120 ppm ﬁmaﬁﬂﬁé]’uﬁ"amﬁmﬁmmga TUIURAN
o avduIuwansasfiugaan Wiy 81 wufluns 31uiulln 80 Hnsesiu I1uiuwdasiesiy
136 WA (1157197 1)1ummzﬁmavﬁuéﬁaLaﬁaaz?&wﬁmmqqagjiwdw 66-76 LYURALUANT
§1UUTe 14-16 Toresiu S1uruis 2-3 Awredu Suaulln 57-93 Hndedu SuIuaAnReRY

WinAU 102-161 1an



MSN7 1 Havesnuuduredluledatinesnon1sia3yuaretnUITNo UNaNARTDIN A BY

QEEHEES anugedu | Siwoude | dwaude | Sowouiln | dwau | Shwau | dwiin

(31.) oy fadu fadu | wandedu | waade | ude

fiafy 100

Wan

(n3w)
Methyl jasmonate 30 ppm 74.99ab 15a" 2a 70abc 109abc 24ab | 17.90a
Methyl jasmonate 60 ppm 65.44a 14a 2a 49a 79a 8a 16.66a
Methyl jasmonate 90 ppm 75.28ab 15a 2a 62ab 91ab 22ab 18.17a
Methyl jasmonate 120 ppm 81.52b 16a 2a 80bc 136bcd 25b 17.14a
Ethyl acetate 3,000 ppm 72.61ab 16a 2a 69abc 122abcd 15ab 17.05a
Ethyl acetate 6,000 ppm 76.91ab 15a 2a 57ab 102abc 12ab 17.31a
Ethyl acetate 9,000 ppm 73.41ab 15a 2a 66ab 140cd 15ab 16.62a
Ethyl acetate 12,000 ppm 66.56a 14a 3a 71labc 112abc 23ab 17.91a
Ethyl acetate 15,000 ppm 69.57ab 15a 3a 93c 161d 14ab 16.81a
Water (control) 71.84ab 15a 3a 57ab 95abc 13ab 17.67a
Mean 72.81 15 2.3 67.4 114.7 17.1 17.32

C.V. (%) 9.94 7.93 3.05 24.70 27.46 50.29 6.64

1/ In a column, values followed by a common letter are not significantly different by Duncan’s Multiple Rang

Test (p < 0.05)
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ﬂ’J’mLL%QLLix‘ilijﬁﬂ’NﬂJLLGIﬂG]"Nﬁ‘lW]’]\‘iﬁam ‘?j\‘iélluﬁ’lL%ﬁ@ﬂ%éjﬂﬂ’mﬁ/\iuﬁﬁE‘I’WSVLUIEJLLEJﬂﬁWEJa‘UW]ai
o <& o & o A a N s & < 3 q‘
NAINITNULNYTLUANN AR DINAINUIDANINIZIULRAY 98 LUBSLYUA LAy AINLIILTILRAY 98
s & < PN & ' o A o Y
WBaslgun (115199 2) u@ﬂﬁ]’]ﬂﬂﬂ’]i‘wuﬂ’]iﬂﬁ‘EJL%JVI@R]&I@JLUG] ANULUIU 90 ppm d@1113080

Usunaudie Cercospora kikuchii anwslsawdndssludumiosligats 80%



1599 2 navesAututuvedluleBaTinesnenunMwaaiugimaDg

n35U3s anasenuasgu | aruudesdlasdBise | uamadwiansveade
(%) 918 (%) C. kikuchii (%)
Methyl jasmonate 30 ppm 97aY 98a 68b
Methyl jasmonate 60 ppm 98a 98a 42ab
Methyl jasmonate 90 ppm 98a 98a 20a
Methyl jasmonate 120 ppm 97a 97a 39ab
Ethyl acetate 3,000 ppm 963 99a 60b
Ethyl acetate 6,000 ppm 96a 98a 49ab
Ethyl acetate 9,000 ppm 97a 97a 54b
Ethyl acetate 12,000 ppm 993 97a 47ab
Ethyl acetate 15,000 ppm 98a 97a 58b
Water (control) 98a 98a 57b
CV. (%) 1.88 1.97 38.10

1/ In a column, values followed by a common letter are not significantly different by Duncan’s Multiple Rang

Test (p < 0.05)
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a s a A a o

- INNTRANUNILNRDINLBETLNOT 2 vllaRe Wiiadaluluauazefiaosdiam wuinnIs
= | a o v aa Yy v A a ° v o = a
Aaviuufiadaluiuninadign lneanududuiiuizauae 90 ppm viliaimaeiinig
WARIBNYDTUY PRE dddn tniinsuantoeniiiuduy 3.1 Wi dwsunavesuiiadaluiunsienis
L3LAULR DIAUIENIUNAKER LAYHANAANUUADINUIT DINADITIIUIUTORDAY TIUIUNIE
sunaziuin 1000 wasakidiauwanseiunieadio uiruge S1wiuilndeiu wasduauuie
Aosu dAnuuanssiusgslitdudAyneana Belunindunmsnuasaisuiadaluiun A
Y v I3 Y v o aa ] a & . .
WU 90 ppm LUUAMNLUNTUNLRNNEENNINaRDN1TaAUINMUD Cercospora kikuchii @i
Lsadndidludumiosldafian
- msAnwiny PR Buazidunuimeanilanivsylevidesruunistesiulsavesiiv nsld
a v v  a A a v = a a A a v a v
wiatiasuiugImNssuieates SIudinsiiunsuaseanveduinettadlusiu PR menaln
nsUesfiudegRaeamelsnausaussendlilaninaaesianisiuniulsasieg dmuivan
wlsiugnssuniinuaunsalunsiiunIsuanseanvsesIuiuveslysiu PR aunsadunly
dmiunisdanislsaidusza@nsnnuazyszavanudusala lulesduveinisniuaguiuves
WsAu PR wwluidnladiu uinisfinwinalnfiwiueuvesnismivandunwaznissuduazyiliie

aa 1o U IS a ] v A dl U T
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12.

nsinanudgluldusslevd
- lfansansdadwes wiladaluwn Aududu 90 ppm dwsudnnuniviosionseau
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