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A €047 % 147 (Streptomyces olivaceus) . Bt B 5N 2 45 2B, L57-60 B A% & B WO BURURK 2897 1 (Fusarium
oxysporum) ., 4= I 1R (Colletotrichum micotianae) . ZKAFLUAK I (Thanatephorus cucumeris)&s 12 s i B
AAEBUER . a8 ANEACIAGEXT L57-60 [k A& IEs: 7= 5L 0B ISR ZURIC L T Ak, S5 R BB R AR 15
GIREL, SORMIR AL 4%, BGMTESEL 0.5%. AAkIRNIGAS RN, L5760 VAR A B U & 1 b

k%) 73.1%.
%k B IR MORE: MOMSOBER: R FRIELLL; AARBT
FESH S S436.418.1 SCRRARRRRS: A WEHS . 1007-1032(2023)04-0442-06
Screening and identification of antagonistic strain against
Phytophthora capsici and the biocontrol potential

ZHENG Diwen', ZHOU You!, XIE Fangling®, XIE Zongbao®, LIU Feng?3, ZHU Hongjian'*

(1.College of Plant Protection, Hunan Agricultural University, Changsha, Hunan 410128, China; 2.Guangdong
Laboratory for Lingnan Modern Agricultural, Guangzhou, Guangdong 510006, China; 3.College of Horticulture, Hunan

Agricultural University, Changsha, Hunan 410128, China)

Abstract: Six strains of antagonistic actinomycetes against Phytophthora capsici were isolated and screened from soil

samples of pepper planting areas in Changsha, Hengyang and Yueyang, Hunan Province. The results showed that the 5

times sterile dilution of the fermentation broth of strain L57-60 had 98.61% inhibition effect on Phytophthora capsici.

Strain L57-60 was identified as Streptomyces olivaceus by morphological characteristics, physiological and biochemical

identification, combined with joint tree established based on 16S rDNA, recA, atpD and rpoB genes. Antimicrobial

spectrometry showed that fermentation broth of strain L57-60 showed antagonistic effect on 12 pathogens including

Fusarium oxysporum in pepper, Colletotrichum micotianae in tobacco and Thanatephorus cucumeris (Frank) Donk. The

fermentation medium of strain L57-60 was optimized by orthogonal experiment. The results showed that the optimal

fermentation medium formula for strain L57-60 was composed of corn flour 4%, soybean flour 0.5%. Pot experiment

showed the control effect of strain L57-60 against Phytophthora capsici was 73.1%.
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B, TEPR L57-60 [ & AR R bl 25 11 1Y) 1 24
KA. BRE 2).

1 CK; 2 WRESRAR; 3 MRk 10f50.
1 L57-60 E#k&EERRINEZR

Fig.1 Bacteriostatic effect of fermentation broth of strain L57-60

[E 2 L57-60 Etk& BRI FRINE B B E 2R HIHIER
Fig.2 Effect of fermentation broth of strain L57-60 on mycelia
of Phytophthora capsici

Pk L57-60 7EREMES AR FAEK Ry, H
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Ao S AT A5 A USSR A B A AL R R I E 45
R, WU TE A bR A 5% 14 (Streptomyces) o

3 L57-60 EHKIERIERRIEFRE LHEERS
Fig.3 Colony morphology of strain L57-60 on Czapek’s

medium with sucrose
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Clustal #F17 HeXI A4, FHRIH Mega X X [Fl—4
PR R R UEA TP fe b . 4556, L57-60
R O (R T TE [R)— 7032 F (181 5).

M

recA.

1 2 3 4

2000 bp—>

1000 bp =
750 bp—>

& 4 16S rDNA. recA. atpD. rpoB 5|# PCR §~
R AR IKEE R
Fig.4 Gel electrophoresis of PCR products with primers specific
for 16S rDNA, recA, atpD and rpoB
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Streptomyces rochei GZ131 (MT742668)

100
10 l—Srreptomyces rochei NRRL B-2410(MN077158)

10 —————————Nocardoa farcomoca GS10056(KR265284)
64 | L5760
0l Speptomyces olivaceus KCCM 40617 (JQ403629)
Streptomyces vinaceusdrappus NRRL ISP-5470 (NR_112292)

,—Streptomyces geysiriensis NRRL B-12102 (NR_043818)
36 L—Sz‘relw‘omyces enissocaesilis NRRL B-16365 (NR_115668)
Streptomyces anthocyanicus NBRC 13101 (LC671583)

IStrepfomyces violaceoruber NBRC 12826 (NR 112292)

2 l—Srreptomyces tricolor NBRC 103112 (LC671582)
Streptomyces erythrogrieus KCTC 19959 (JF424195)
Streptomyces minutiscleroticus NRRL B-2202(NR_044149)
Streptomyces nodosus KCTC 9035 (JF424185)

10

29

52

67

IStreptomyces viridosporus NRRL ISP-5243 (KT384758)
87 l—.S‘Irepmmyces djakartensis NRRL B-12103 (KT384537)

[ Streptomyces rishirensis NRRL B-3239 (NR_044141)
99 \—Sh‘eptomyces pseudovenezuelae NRRL B-3623(KT384695)

5 16STIDNA, recA. atpD. rpoB % EE & ERK
Fig.5 Joint tree established based on 16S rDNA, recA, rpoB and atpD genes
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Table 3 Bacteriostatic spectrum of the fermentation medium of

strain L57-60
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Table 4 Potted control effect of strain L57-60 against

Phytophthora capsicum
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