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Biological control activities of Bacillus amyloliquefaciens 41B — 1 against Sclerotium rolfsii
LU Yan', LI Cheng', CHEN Zhi —de’, YANG Yi - hong', TANG Can — ming' "
(1. College of Agriculture, Nanjing Agricultural University/ State Key Laboratory of
Crop Genetics and Germplasm Enhancement, Nanjing 210095, China;
2. Institute of Industrial Crops, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China )
Abstract;To determine effect of Bacillus amyloliquefaciens 41B — 1 in suppression of stem rot disease of
groundnut plants caused by Sclerotium rolfsit, the inhibitory efficiency of 41B — 1 on hyphal growth of Sclerotium
rolfsit on PDA were detected by coculture method. Under greenhouse conditions, we observed the resistant ability of
groundnut plants treated with 41B - 1 after a challenging inoculation with Sclerotium rolfsii. Results showed that
strain 41B -1 significantly inhibited hyphal growth, destroyed hyphal structure and reduced the number of sclero-
tia. The results also showed that 41B -1 strain had good colonization ability in the roots of plants, in addition, the
colonization of Sclerotium rolfsii in the roots of plants was reduced and the disease index was significantly lower than
that in control. 41B —1 strain exhibited greater than 90% biocontrol efficacy against Sclerotium rolfsii in groundnut
plants under greenhouse conditions. 41B — 1 strain provided a promising strategy to control stem rot disease of
groundnut caused by the fungal pathogen Sclerotium rolfsii.
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Table 1 Inhibition effect of 41B —1 culture filtrate on Sclerotium rolfsii hyphal growth

K pE B KB Culture days
Length/cm 1d 2d 3d 4d 5d 6d 7d
it % Control 0.7+0.1a 1.6 +0.2a  3.27+0.31a  4.5+0.0a 4.5+ 0.0a 4.5%0.0a 4.5%0.0a
HbF Treated 0.13+0.06b 0.4 £ 0.1b  1.07+0.15b  1.8+0.1b  2.87+0.06b 3.87+0.06 b 4.1+ 0.1b

T 7% a,b RIRTE 0. 05 KV [ 2857 3
Note: Letter a,b showed significance at 0. 05 level
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TE: AT B B 22 (B =200pm) 5 C: LB A 241 PT L@ IR (AR R = 100pm) 3 D:41B = 1 FIEH AR L% (BR R =
200pum) ;E:41B - 1 AbHUF YR 22 (bR =25um) ;F:41B — 1 ZbBEE 22 (1) PL Yo I8 A (B =100m)
Note: A : Plate with Sclerotium rolfsii; B:Hypha of Sclerotium rolfsii( bar =200pm) ; C:PI staining of hypha(bar =100um) ; D: Coculture 41B - 1 with
Sclerotium rolfsii; E:Hypha treated with 41B — 1 (bar =200um) ; F:PI staining of hypha treated with 41B —1(bar =100um)
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Fig.1 Inhibition effect of 41B —1 bacterial suspension on Sclerotium rolfsii
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Note: A ; Effects of 41B — 1 culture filtrate on Sclerotium rolfsii, a. control; b. treated. B:Effects of 41B —1 culture filtrate on Sclerotia, ¢. control; d.
treated. C: Number and dry weight of Sclerotia.
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Fig.2 Inhibition effect of 41B —1 culture filtrate on Sclerotia
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Note: A. a:The control inoculated with Sclerotium rolfsii ;b;hyphal growth of control;c:Microscopy observation of control(bar =0.6 mm) ; d:The treated
inoculated with Sclerotium rolfsii; e:Hyphal growth of treated; f;Microscopy observation of treated; B. a,c:Photograph of plant disease symptoms of trea-
ted; b,d:Photograph of plant disease symptoms of control; C. Statistics of the mortality of the control and treated plants, red arrow points to Sclerotium
rolfsii
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Fig.3 41B -1 induced resistance against Sclerotium rolfsii in groundnut

JHERR B
Callose

HEAA
Hydrogen
peroxide

AL R ARSI (A5 =200pwm) ;B. 418 — 1 AR 48h J5 ¥ JJF I BTAS I ; C. 5% FR o 40 Ak A0 I (A7 R =200 wm ) 5D. 41B - 1 j# 4 48h J5
Ebpui R iy Talll]
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Fig.4 41B -1 induced resistance in groundnut leaves
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Table 2 Effects of 41B —1 on groundnut seedlings growth
TEA: i b3 PR LSS o b o T g A i BT BEL 1
Pca.nut Treatment Plant height Root length Stem an.d leaf Ruo.t fresh Stem ar}d leaf Ro-ol dry
variety /cm /cm fresh weight/g weight/g dry weight/g weight/g
INEUHE % & Control 20.2 +0.8a 11.90 +0.85a  5.80 +0.17a 1.05 £0.04a 0.77 £0.04a  0.101 £0.010a
Xiaojingsheng  fh3# Treated 20.0£0.6a  11.50£0.17a  6.00+0.50a  1.01 £0.02a  0.79 +0.05a  0.100 +0.020a
k5= X Contorl 13.2 £0.2a 9.70 £0.68a 3.56 +0.17a 0.81 £0.01a 0.59£0.03a  0.123 £0.009a
Taihua 5 AbH Treated 13.5+0.8a 9.60 +0.57a 3.44 +0.21a 0.80 +0. 10a 0.61 £0.05a  0.124 +0.007a

U : [ SNEUE G AR 7 RER R 22 545 0. 05 K235

Note ; Values followed by different letters mean significance at 0. 05 level
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Fig.5 Dynamic variation of 41B —1 in substrates (A) and plants (B)
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