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Effects of Streptomyces sp. MG 121 on Growth of Pepper Plants
and Antifungal Activity
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The microorganisms with the antifungal activity against Phyfophthora capsici and Colletotrichum acutatum and
the plant growth promotion activity were screened from forest soils of Moon-gyeong (Juheul Mountain),
Gyeongsangbuk-do. One of the isolates, strain MG 121 showed antifungal activity against P. capsici and C.
acutatum and possessed phosphate solubilization activity was selected to development biocontrol agent. The
strain MG 121 was identified as Streptomyces sp. by analysis of 16S rDNA. On the test with pepper fruits, the
strain inhibited disease incidences of late blight and anthracnose over 80%. In greenhouse test, plant height,
the number of leaf, fresh weight and roots length of pepper plants upon treatment of culture suspension of
Streptomyces sp. MG 121 were significantly higher than those without the bacterial cells. In addition, strain
MG 121 was capable to solublize rock-phosphate after incubation for 144 hours in potate dextrose broth. The
concentration of soluble phosphate in PDB amended with 0.5% rock-phosphate was increased up to

765 pg/ml.
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NEE ZE9 A Fo] FAHs nAES WA
7} lsted 7 FE4F 99 uAZ A BEGS A
st ARSI MBS AEE 60°CollA 3A17 =
F AFEE 39 343 F 200 wE At WA &
£ iR (Difco™ Actinomycete Isolation Agar)l] =23}
28°C2] wjF7iel wiokstAA APH WA #FE&
PAske o4& EEstd 4°Cy WAL Bt AR
st HYaL oA EANZRY Ay EEst 43
oA AR&3t T

FF8A. I3 99 2 SAH T gk FHEHS
Potato dextrose agen(Becton Dickinson Microbiology System,
Sparks, USA) ¥i=lo] £2&]d& HE3td 28°Collx 797
A X vt chloroformeZ 1A17F &5 28] & Y

< A2 Wddol FEH plates ST ©X
WS 77k 25°C9} 28°CollA SATE wige & A
3 dAr)Ee 53 HYF AR WY ARE g1

3 @) o) FFEHL EdH dHdAE S
R platedl] 747 A vl F HAHFS HF(g5 mm)
S M2 wiAl X)gsted bz 25°Cek 28°ColA 5Lz
ok & #F9 A% S EA3 2AGIRLSH, E2TE
HAFE GdE0 2 AulSsIATh AFEuE o] &3
FaaA L B WA ES YMB(Yeast extract 3.0 g, Malt
extract 3.0 g, Peptone 5.0 g, Dextrose 10.0 g, dH,O 1 )=
o] &-3te] 28°CollA 7U7F 150 pm O 2 ZEHu) <kt Th.
g Hdae] 2AE F8351 FEF 10° spores/p/2 2
AT F A2 o BE g 1R AL, HY
T2 FEE 5X10%pores/pl, A BlAFL] FEE 5X
10°cimi= =5 A5 HFILE AHEY. £V
B HEY 50 ps B3 paper diskell HE31] cork borer
2 4 d drjol HEFIL 7t FAHES ME
20cmX25cmXScem 2719 E2H boxdl %A 25°C
o} 28°ColA 747 Wi ¥ WA o3 AdEH
Huke] 3718 FA AT

24 Q4] FHE3) QA1E-3F 58S PDAE V)
Huj=| 2 3le] CaCL% K,HPO,2 HFEEE 0.5%7t =
T2 Hriste] Azs AL wiA Y T BEHETFE
At 28°ColA 747 WSS F 4% T Y
HAgdod iz AAsIATH T3 PDB WA 50micf 134
F 24t : 309%) 0.5%S AH7lste] 28°CoA Rl <F
71(190~200 rppm)E 64 7F Bl FslHA 2407 7HA S 2 wf
% AL H3le fFEldaty FEE vHEEYEY
AR o 7wl Fate] Qatrhgs 84S 2HE AR s
A THLee, 2001).
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DNAZ 228t 3 primer 518F (5-CCAGCAGCCGCGGTAA
TACG-3"9} 800R(5'-TACCAGGGTATCTAATCC-3) primer
E AL8-3te] 94°Col|l A 187} denaturation, 60°COlA 18
7} annealing, 72°CollA 13 30% 5<F polymerization?]
7)1 2794 PCRE T3t 5% PCR 2H4=2
0.8% agarose gel electrophoresisE 33 & £z AA)
sled ABI PRISM 3700 DNA AnalyzerZ ©|-&3lo] |7]
AMEe AT £48 d71M €L BLASTN =21
S o]&3F9] GENEBANK®S|] RDP(RNA database project)
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AR FA B o FFEF2 302%F YENR
}(Fig. 1F&G). ©1H e FF+F42 acetic acid T At
A 3 Bl 93 A2 A W2 Zog
Z2ZATHKim 5, 2007). 223 GulE o] &3t 9% ¢ &
A AA EHE A% 2, HAdF dEAYTY ¢
A2 2E FUoA Huto] FA =AU o, HelF} A
wE MG 121 55 EF AT A5 AR =55
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Fig. 1. Antifungal activity of Streptomyces sp. MG 121 to C. acutatum and P. capsici. A, B & F: Control, C & D: Antifungal activity to C.
acutatum (C) and P. capsici (D) by compounds diffused into growth medium, E: Swelling of mycelium of P. capsici by Streptomyces sp.
MG 121, G: Antifungal activity by volatile compound from the strain MG 121. H & J: Pepper fruits treated with 5 x 10* spores/p/ spores
of P. capsici and C. acutatum, 1 & K: Pepper fruits treated with the strain MG121 and the pathogens.

Table 1. Effects of Streptomyces sp. MG 121 on late blight by Phytophthora capsici and anthracnose by Colletotrichum acutatum on
pepper fruits

No. of inoculated No. of Control value Lesion size Control value
fruit infected fruit (%) {mm) (%)
Treatment
P C P C. P C. P C P C.
capsici  acutatum  capsici  acutatum capsici  acutatum  capsici  acutatum  capsici  acutatum
Pathogen only 60 60 60 60 - - 60.6+432 37.8+3.21 - -
Pathogen + 60 60 10 12 833 800 58+021 28=054 921 926

Culture suspension®

*Control value (%) = [(No. of infected fruit on pathogen only — No. of infected fruit on pathogen+ Culture suspension)/No. of infected fruit on
pathogen only] x 100.

®Lesion size was mean of lesion size on infected fruits.

“Control value (%) = [(Lesion size of infected fruit on pathogen — Lesion size of infected fruit on pathogen +Culture suspension)/Lesion size of
infected fruit on pathogen] x 100.

dCulture suspension contained bacterial cells (5 x 10%cfi/m/).
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Fig. 2. Changes in soluble phosphate concentration during the
cultivation of Streptomyces sp. MG121 (@: Control, O: MG
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Table 2. Growth-promoting effects of Streptomyces sp. MG 121 on pepper plants in pot experiments

Treatment h;:;mistf I—Ezlfll)lt No. of leaf Sl:;e;h welgh;((g)())t Lel:)%t:logim)

Control (Water) 16.08¢ 17.2¢ 7.47¢ 4.48¢ 14.30c
Culture Medi_um . ' Foliar spray 16.32¢ 17.5¢ 7.98bc 4.97bc 14.97bc
Culture solution with bacterial cells (10® cfu/ml) 18.02a 19.3a 9.02a 6.21a 1541a
Culture solution with bacterial cells (107 cfu/ml) 17.60ab 18.8ab 8.26b 5.83a 15.01ab

In a column, means followed by the same letter are not significantly different at 5% level by DMRT.
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62
122
182
242
302
362
422
482
542
602
662
722
782
842
902
962
1022
1082
1142
1202
1262
1322

tggctcaggacgaacgctggeggegtgcttaacacatgcaagtcgaacgatgaagecctt
cggggtagattagtggcgaacgggtgagtaacacgtgggeaatetgeccttcactetggg
acaagccctggaaacggggtctaataccggataacactectgectgeatgggeggoggtt
aaaagctccggeggtgaaggatgageccgeggcectatcagettgttggtggggtaatgge
ctaccaaggcgacgacgggtagecggectgagagggegaccggecacactgggactgaga
cacggcccagactcctacgggaggcagcagtggggaatattgcacaatgggcgaaagcct
gatgcagcgacgcecgegtgagggatgacggecttcgggttgtaaacctctttcagcaggg
aagaagcgaaagtgacggtacctgcagaagaagcgecggctaactacgtgecagcagecg
cggtaatacgtagggcgcaagegttgtccggaattattgggcgtaaagagcetcgtaggeg
gcttgtcgcgteggatgtgaaagcccggggcttaacceegggotctgeattcgatacggge
aggctagagtgtggtaggggagatcggaattcctggtgtagecggtgaaatgegeagatat
caggaggaacaccggtggcgaaggceggatctctgggcecattactgacgctgaggagegaa
agcgtgoggagcgaacaggattagataccetggtagtccacgecgtaaacgttgggaact
aggtgttggcgacattccacgtegteggtgecgeagctaacgeattaagticceccgectg
gggagtacggeccgcaaggctaaaactcaaaggaattgacgggggcccgcacaagcagegg
agcatgtggcttaattcgacgcaacgegaagaaccttaccaaggcetigacatataccgga
aacggccagagatggtcgeccccttgtggtcggtatacaggtggtgeatggetgtegtea
gctegtgtegtgagatgttgggttaagtcccgecaacgagegeaacccttgttetgtottg
ccagcatgcccttcggggtgatogggactcacaggagactgecggggtcaactcggagga
aggtggggacgacgtcaagtcatcatgceccttatgtettgggetgeacacgtgcetacaa
tggccggtacaatgagetgegatgecgegaggcggagegaatctcaaaaagecggtetea
gttcggattggggtctgcaactcgaccccatgaaatcggagttgctagtaatcgceagate
agcattgctgcggtgaatacgttcee

61
121

241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1347

Fig. 3. 16S rDNA Sequences of Streptomyces sp. MG 121.
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