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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 investigated 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 R1
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 PRI0O by up to 7.38 times, but does not promote
expression of PR4. The effect of bioactive elicitor on growth and yield 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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4. \p303 AB QuantStudioTM 6 (Applied Biosystems, Foster, city, CA, USA)
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353357 1 Savusnewdiadalumn arududu 30 ppm

353357 2 Saviusnewdiadalun arududu 60 ppm

353357 3 Savusnowdiadaluwn arududu 90 ppm

353337 4 Saviushewdiadalunwn arududu 120 ppm

353337 5 Savusieefiaosdian Aududy 3,000 ppm

353337 6 Saviusneiefiaosdian Aududy 6,000 ppm

353337 7 Saviusneefiaosdian Anududu 9,000 ppm

353357 8 aviusneefiaosdian Aududy 12,000 ppm

353357 9 Favusneefiaesdian Aududy 15,000 ppm
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3. MsdaATIEY CONA thendidueiilfindunsies cONA Tngldatihen ReverTra Ace
GPCR RT Master Mix with gDNA Remover 8%e TOYOBO fdrunanvedfizeoniuinssy 8
lulasdns Aiflesdusznouldua o158 uteAr i dudu 0.5 pe-0.5 g, 4X DN Master Mix 2
lulAsams, Nuclease-free Water 5 lallasans ’«nﬂﬁ?uﬁﬂﬂﬁmﬁqmmﬁ 37 pamwaldualdunan
5 i easuiivuandniluviufaterdelulaefidiunanuiuinssiw 10 lulasdng A8
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4. MTAATIZUNITLENIDNUBITUMELNATIA Real-time PCR

Anwnsuanseenaes PR gene tneld Soy Actin gene \uudradsdsdigrsuiiegle
Indwaslnsuesssil 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’-
CGTTTCATGAATTCCAGTAGQO)

MawdeuUiAzeniitens winuufAse e saeyeinen THUNDERBIRD® SYBR®GPCR
Mix 8% TOYOBO TuufnTenusumssan 20 lalasans Uszneuludae cONA fldandunen
1196u 1 lulasans, Forward-primer 1 lulas8n 5, Reverse-primer 1 lulasdans,
THUNDERBIRD® SYBR®GPCR Mix 4 lulasans 50X Rox dye 0.04 lulasans wasinau 12.96
Lulasans thufAsoluiiuinuidueuasiaseinsuanieenvesdusieinias Real-time
PCR i;u ABI QuantStudioTM 6 (Applied Biosystems, Foster, city, CA, USA) TRgAUUAANIY
il Pre-denaturation 95 eemwaldud wu 30 Jund Denaturation 95 peAwaLTed WU 15
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AUIUERT Comparative Ct (2-°°Ct) (Livak and Schmittgen, 2001)
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AN 1 NausnutnturedlulodaTnaTnaN1SIa3 LA reIAUTENOUNANARURI LA 01

n3IUID augedu | Siuoude | Swaude | Stwouiln | Swau | Shwau | dawiin

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

fadu 100

Wan

(n3w)
Methyl jasmonate 30 ppm | 74.99ab 153" 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

CV. (%) 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)

navasanslulouaniindadnasrananinuaanugiamges

nsviuasiiadaluuniazeiaesdinniuaudunis i liaun nauaNenLae
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A5 2 navasmuuturedluledaTinesnenunmwAaug MdDg

N33 AUBNUINTFIN | AIULTIIITABTTLS Unaumsidvhateveade
(%) 918 (%) C. kikuchii (%)
Methyl jasmonate 30 ppm 973" 98a 68b
Methyl jasmonate 60 ppm 08a 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 99a 97a 47ab
Ethyl acetate 15,000 ppm 98a 97a 58b
Water (control) 983 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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