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Identification and biocontrol efficacy of endophytic bacterium
EDRZ against Sclerotinia sclerotiorum
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KANG Zhen-sheng, HUANG Li-li

(College of Plant Protection ,State Key Laboratory of Crop Stress Biology in Arid Areas .
Northwest A& F University ,Yangling Shaanxi 712100, China)

Abstract: [Objective) The study was conducted to investigate the effect of strain EDR2 on oilseed rape
Sclerotinia stem rot and strain identification. [ Method] Inhibitory effects of strain EDR2 on mycelial
growth, sclerotia germination,and biocontrol efficacies were evaluated in vitro and in vivo. The strain was
identified based on the morphology, physiological and biochemical characteristics and 16S rDNA sequence
analysis. [Result) Strain EDR2 could strongly inhibit the growth of mycelial and cause leakage and disinte-
gration of hyphal cytoplasm of mycelial cell from Sclerotinia sclerotiorum. In petri dish, strain EDR2 could
inhibit both mycelial growth and sclerotia germination;the inhibitory rate was up to 96. 6%. In the green-
house, the culture filtrates of strain EDR2 displayed effective biocontrol activities in the seedlings and the
biocontrol efficacy exceeded 80%. The biocontrol activities were influenced by the spraying time of strain

EDR2. The control efficacy was higher when strain EDR2 was applied prior to inoculation of the pathogen
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than after inoculation. Different dilution factors of fermentation showed different inhibitory effects on

S. sclerotiorum. As the increase of dilution factor, the biocontrol efficacies declined. Furthermore, strain

EDR2 also showed a broad antifungal spectrum on mycelium growth of numerous important plant patho-

genic fungi. According to the morphology,physiological and biochemical characteristics,and 16S rDNA se-

quence analysis,strain EDR2 was identified as Bacillus subtilis. [Conclusion) Our results suggest that en-

dophyic B. subtilis strain EDR2 is a promising biological control agent for Sclerotinia stem rot.
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Table 1 Biocontrol effect of endophytic bacterial strain EDR2 on oilseed rape Sclerotinia rot in greenhouse

P R % VI BT o ABAR /%
Treatment Percentage of disease leaves Average area of disease lesion Biocontrol efficacy
xR CK 100 7.96 —
1595 5 Fermentation 13.3 0.33 95.8 A
TH G FEUE W Cell free filtrate 42.3 1.13 85.8 B
B Cell suspension 73.1 3.73 53.1C

TE R DB EFRES 3 d &R, FAIRFRKREFRHAE 10K TFERRE. F20H.

Note:Data is investigated after inoculation 3 d. Values followed by the different letters are significantly different at 1% level.
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Fig. 1 Effects of pre-and postinfectional treatments
with strain EDR2 on Sclerotinia leaf rot of oilseed
rape seedlings under greenhouse conditions
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Fig. 2 Biocontrol efficacies of different dilutions of
EDR2 fermentation to S. sclerotiorum on the
seedlings of oilseed rape in greenhouse
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Table 2 Inhibitory effect of endophytic bacteria EDR2 on the sclerotia germination of S. sclerotiorum
b ¥ A& Y W R 15 %L Mm%
Treatment Rate of sclerotia germination Germination of sclerotia index Inhibitory rate
LB % 7# # (CK) LB medium 100 83.8 —
B 35 R Fermentation 13.3 2.8 96.6 A
i B 10X Diluted 10 times 13.3 5.8 93.1 A
i B 50 X Diluted 50 times 53.3 23.4 72.1 B
5B 100 X Diluted 100 times 86. 7 54.3 35.2C
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Fig. 3 Effects of strain EDR2 on the morphological alterations of the hyphae of Sclerotinia sclerotiarum by light microscopy

A. Hyphae of Ss untreated;B,C. Hyphae of Ss treated with strain EDR2. Hyphae of Ss appeared ruptured and

hyphae were surrounded by exudates. Bar=10 pm
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Table 3 Inhibition effect of endophytic bacteria EDR2 on the hyphal growth of 16 plant pathogens

T 9 JE A A 98/ mm R4 905 o 1 0B 96/ mm
Plant pathogen Inhibition zone width Plant pathogen Inhibition zone width
EKKRBEFE E. turcicum 15.3+0.4 AT RIEIR # C. gloeosporioides 10.2+0. 4
M REE S, botryosum 14.3+0.2 SERIE RS V. mali var. mali 9.8+0.6
WA RIEIEE C. gloeosporioides 13.140.3 TLAE KRR R B. cinerea 9.8£0.1
IR LR B. dothidea 12.7+0.7 T B ERE H A, solani 8.5+0.4
EABRIFGE C. lunata 12.740.1 INE IR G. zeae 8.4+0.3
INFE LSRG R. cerealis 11.340.3 VKA ZEIR B F. oxysporum f. sp. niveum 4,840.1
PRI 1296 B V. leucostoma 11.2+0.6 fijifoi% {. sp. vasin fectum 7.34+0.2
SERRIEF B C. gloeosporioides 10.3+0.2 HE R E C. fimbriata 4.240.4

B4 PR EDR2 XF 5 Flor 499 J5 B A 30 i 55R
ACERTE R B BRI R 5 C. B A R T D ORI ARG I 5 E. /N 22 IR w0 TR
Fig. 4 Inhibition effect of endophytic bacteria EDR2 on the hyphal growth of 5 plant pathogens

A.V.mali var. mali;B. V. leucostoma; C. A. solani;D. C. lunata; E. G. zeae
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Fig. 5 Relationship between strain EDR2 and related strains
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