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Antagonistic effects against several plant pathogenic fungi and the growth adaptability
of a Chaetomium subaffine biocontrol strain LB-1
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Abstract: To identify the biocontrol effect and the growth adaptability of the Chaetomium subaffine
strain LB-1, the antagonistic effects of strain LB-1 against six common plant pathogenic fungi were de-
termined and the influences of temperature, the lethal temperature, light, pH, drought stress and salt
stress on the growth of strain LB-1 were analyzed by using dual culture assay, poison plate assay and
colony diameter assay. The results showed that strain LB-1 had good antagonistic effects on the growth
of Exserohilum turcicum, Fusarium oxysporum f. sp. niveum, Botrytis cinerea, Bipolaris maydis, Alter-
naria solani and Phytophthora infestans, with an inhibitory rate of 63.38%, 60.59%, 60.05%, 52.53%,
50.46% and 44.10%, respectively. Culture broth of strain LB-1 had significant inhibitory effects on the
six fungi tested, and scattered colonies with obvious subiculum dissolution of the tested pathogenic fun-
gi were also found on PDA plates supplemented with culture broth of strain LB-1. The inhibitory rate of
strain LB-1 to E. turcicum was the highest (30.45%), and the lowest inhibitory rate (12.33%) was ob-
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served in P. infestans. The growth temperature range of strain LB-1 was 4-37°C, and the optimal tem-

perature was 25°C and the lethal temperature was 60°C; the pH range for the growth of strain LB-1 was

5-13 and the optimal pH was 7; continuous lighting could suppress the growth of strain LB-1 signifi-
cantly. Strain LB-1 could grow well on PDA plates with PEG 6000 below 25% and NaCl below 1 mol/L,
respectively. These results indicated that strain LB-1 had broad antifungal spectrum and good adaptabili-

ty to light, temperature and pH, and strong resistance to drought stress and salt stress.
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9 2 1A A B VR A B (AR A 45,2010 ; Hung et
al.,2015),

% E5e W C. subaffine J&E5¢ #H B —~Fh , H
1 1979 4F , Udagawa et al. (1979) 5 %} H: ¥t 47 1 #F
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WAL T R AR LB-1 G R EE  pH T 5 e (R
JEIp A ) A A TE L, DA A e AR Y 32— 25 T |
S Z KT
1 MRt 57F%
1.1 R

AT« T 2% B 70 R T R LB-1 S i £k
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B 1 E#kLB-15 6 AN EYRIEEE7E PDA TARIIFEFHEEY BER
Fig. 1 Colony extension of strain LB-1 and the six tested plant pathogenic fungi on dual-culture PDA plates
BAFARZE R LB-1, AR . A FRRBOINE; B: PUJRAGZEE ; C: FATKESN A ; D: FR/DNBERTTH 5
E: DR E RN ; F: SR EMAEHNE . In each PDA plate, the left part is LB-1 and the right part is pathogenic fungus. A: E.

turcicum; B: F. oxysporum f. sp. niveum; C: B. cinerea; D: B. maydis; E: A. solani; F: P. infestans.

2,12 ERRGIERAE I3 514 30.45%.24.64% .24.35% .24.17%.20.78%

XA L, R T8 25% W LB-1 535S F112.33%(P<0.05) , e B Rk LB-1 55 3560
PDA V- I (R R FE VA D R Z 8 B, 6 R EAE B EPUER . R, 6 R b
FORKEBEN G IR i KB A EOR/NEER I PSR ZE &3 BRI AR LB-1 BE 3R PDA Al 1 JE B TR 7%
M ZENE TR L A% L R R B A I e TR I AR, R 22 2R (& 2)

B2 #hidmE R S E R LB-112 557 PDA PR LB E %
Fig. 2 Colonies of the six tested pathogenic fungi on PDA plates amended with culture broth of strain LB-1
Al FORRBEINTE ; Bl: BRI ; Cl: EAR/NBDNE; D1 PUTREZNE ; E1: R RIEMR; F1: DRI
PR o A2~F2 4331 6 FlAH R 95 JL 11 78 1E 5 PDA Al L (X IR &V . Al: E. turcicum; B1: B. cinerea; C1: B. maydis; D1: F.

oxysporum f. sp. niveum; El: A. solani; F1: P. infestans. A2—F2 are the corresponding control colonies of the six tested pathogenic

fungi on common PDA medium.
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Fig. 3 Growth of strain LB-1 under different conditions of temperature, light and pH
E FR I R R ME 2 . R [R) RN 4 LSD LA B0 7E P<0.05 /K F-25 7 B % . Data are mean+SD. Different letters
on the bars indicate significant difference at P<0.05 level by LSD test.
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Fig. 4 Effects of different concentrations of PEG 6000 stress and NaCl stress on the growth of strain LB-1
B B s R P B bR i 22 o R RN 28 LSD AR B 7F P<0.05 7K~ 25 5 2. % . Data are mean+SD. Different letters
on the bars indicate significant difference at P<0.05 level by LSD test.
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AR, BT A58 2k~ AR IR 5 5 0 R 5
FEFRIEEAG I T 2R B Bt A, R XS EFE
AFSHVE ] 32 B i TR AR E A7 A L R 22 PR AR K Y
A A8 PRI A SRR ) 5 S B, b DL AR ST )
T B 22 (X I5EOE4F 1999 ; Soytong et al.,
2001; Zhang et al.,2013) . ¥ 75 >4 %5 (2014) #F 52 IA
R, BT R A B VE I AS SRl i B — i AR S
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G AR IS B ISR AR LB-1 54kt
R I L RO IR SR R b, TR LB-1 78
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144 (Sekita et al., 1973 ; Youn et al.,2015) . HHJ
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(Park et al., 2005; Awad et al., 2014) | chactomugilin
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2004 ; McMullin et al.,2013; Zheng et al., 2014)4 %
PO TS TEY T . TR, X 2% B 58 I Ak LB-1 5%
FEW A PR TE E  1) 3 BS N AE S S A e i — 2R
WEHA B E S N2

2R (2012) WF9E R W], R 2 B5e W i AR
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AIBFFE R, BRTE7E R I Pk WHM2 84 B TS C.
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PR LB-1 A K B0, FREE ISy 1 B il Hopd 22 4=

K5 Bk LB-1 1 pH 5~13 1938 BBl P4 o] e s A K
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