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Antifungal activity against rapeseed Sclerotinia stem rot
and identification of actinomycete strain 11-3-1
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(Research and Development Center of Biorational Pesticide, Northwest A & F University, Shaanxi Research

Center of Biopesticide Engineering, Yangling 712100, Shaanxi Province, China)

Abstract: In order to ensure the efficacy and its taxonomic status of actinomycete strain 11-3-1, agar
block method and tissue culture method were used to test the antifungal activity. The results showed that
the strain displayed a broad-spectrum inhibitory activity against 15 plant pathogenic fungi, especially to
Sclerotinia sclerotiorum , the width of inhibition zones was up to 19. 67 mm. Strain 11-3-1 induced altera-
tions on hyphae morphology of S. sclerotiorum, such as distortion, cytoplasm exosmosis and deformation.
Tissue culture method tests showed that the inhibitions rates of the fermentation broth was 96.91% to S.
sclerotiorum , and fermentation broth had a better control effect than CK group and fungicide group. Ac-
cording to the morphological, physiological and biochemical characteristics, and 16S rDNA sequence,
the strain 11-3-1 was identified as Streptomyces longisporoflavus.
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Table 1 Inhibition action of 11-3-1 against 15 plant pathogenic fungi

9 S LT PG 9E (mm)
Pathogenic fungus Inhibition zone width
IR BEAZIRBE S. sclerotiorum 19.67 £0.58
IKFEBAEIRPE T. cucumeris 17.63 £1.15
B IKEIRE B. cinerea 11.00 £2.00
INERE W B. sorokiniana 12.67 +0.58
INETRBEWTH G. zeae 6.33 £0.58
INELIIE G. graminis 17.67 £1.15
TR A. solani 5.67+1.15
INEZ LRI TR R. cerealis 16.67 +0.58

S IR L FTEH FE (mm)
Pathogenic fungus Inhibition zone width
FRAESIAGRTE R. solani 11.67 £0.58
VUK ZEIR B F. niveum 8.67+1.15
HPERENG I P. capsici 14.33 +1.53
HEEBBER B A. brassicae 6.67 £1.15
MAFERTZEIR T F. oxysporum 10.33 £1.15
FRAEREZEWT 14 V. dahliae 7.33£1.53
W B A. alternate 8.33+0.58

T R EE %L + FRiEZE . Note: Values in the table are mean + SD.
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Fig. 1 Effect of different treatments on inhibition action of the strain 11-3-1 fermentation

products against Sclerotinia sclerotiorum
Ea: KEK (TR ;b KB ; o R IEAC B VR, d . AN 1 B 280 HL R I, Note: a: Sterilized water (control) ; b: original

fermentation fluid; ¢ high-temperature treatment; d: bacterium-free treatment.



100 Moy R ¥ W

39 %

2.3 11-3-1 EHRITM R E &R B E 2L RS0

ot i BT S s, X FR AL B 224 K 2%
ARG | 1R 22 W) BT 5] — 3, i 52 3] 18 22
KR AERTE AR AL, TR 22 b i 25 i, A 22 A PN D A o
Wedn , s S (F2) .

CK
B2 11-3-1 ARHRERRE ELERZ TR (400 x )

Fig.2 Mycelium of Sclerotinia sclerotiorum treated with 11-3-1 strain
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Table 2 The efficacies of different times of filtrate to S. sclerotiorum on leaves of oilseed rape

PR AL R RL
Experiment sample Time of dilution
11-3-1 0
10
50

50% JE &£ WP 1000 x —
Procymidone
CK —

SRR BE E AR (mm) Biisk (% )
Average diameter of lesions Control efficacy
1.33+0.33 96.91 £1.60 a
7.42 £0.20 82.74+ 0.82 ¢
25.00+1.73 41.86+ 1.98d
6.00 +0.34 86.05+ 1.29 b
43.00 +0.58 —

TE R R R T8 = bR, 3 EUE R AN Rl 517K 28 Duncan [RHT AR 22 1K 30 22 5+ % (P <0.05) . Note: The data

were the average of three replicates. Followed by different letters in the same column are significantly different at P <0.05 level by Duncan’ s

new multiple range test.
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Fig.3 Phylogenetic tree showing relationship between strain 11-3-1 and related strains
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