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Abstract: [Objective] The existing position and extraction method of antifungal substance produced by
Chaetomium subaffine strain LB-1 were studied in order to lay a foundation for the development of the strain
LB-1 to control plant diseases. [Method] With Botrytis cinerea and Exserohilum turcicum as test plant
pathogens, the sealed plate assay was used to detect whether the strain LB-1 could produce volatile antifungal
substance. The hyphae ultrasonic breaking and liquid culture methods were used to detect the existing position of
nonvolatile antifungal substance produced by the strain LB-1. The extraction method of antifungal substance was

determined by detecting the inhibitory effects of ammonium sulfate precipitation, hydrochloric acid precipitation
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and organic solvents extracts of strain LB-1 culture broth via poison plate assay and filter paper disc assay.

[Result] The strain LB-1 did not have obvious inhibitory effect on the growth of the two test plant pathogens

when being co-cultured in a sealed plate with each plant pathogen, indicating that strain LB-1 could not produce

volatile antifungal substance. The antifungal activity of the intracellular extract of the strain LB-1 was not

different from that of the control, but its culture broth had a strong inhibitory effect on B. cinerea and E.

turcicum, indicating that the antifungal substances produced by the strain LB-1 existed outside the mycelium.

Neither ammonium sulfate precipitate nor hydrochloric acid precipitate of strain LB-1 culture broth showed

inhibitory effect on B. cinerea and E. turcicum, but the organic solvent extract of strain LB-1 culture broth

showed antifungal effect, and the inhibition rate of n-butanol extract was the highest. When the concentration

was 0.1 mg/mL, the inhibition rates against B. cinerea and E. turcicum growth were 59.80% and 58.37%

respectively. [ Conclusion] The strain LB-1 inhibited the growth of plant pathogenic fungi by producing

extracellular nonvolatile antifungal substances, and the antifungal substance in the culture broth can be extracted

by n-butanol.
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Table 1 Inhibitory effects of intracellular extract of strain LB-1 on the growth of plant pathogens

L IK B9 B Botrytis cinerea EKKPEIRE Exserohilum turcicum

B OS]

Treatment Bl vk LAz /mm A% 1# 74 HLA%/mm i Z0/%
Diameter of colony Inhibition rate Diameter of colony Inhibition rate
AL A T 59.17+1.44 2.25a 61.17+1.89 1.47a
Intracellular extract
8.5 g/L NaCl 59.33+1.26 2.00a 60.83+1.26 1.96a
7% X Blank control 60.67+1.53 62.17+1.26

1) B 5 448 )5 89 R B AN B FAE R R £ 51 3% (P < 0.05,LSDi%)

1) Different lowercase letters in the same column indicate significant difference (P < 0.05, LSD method)

BTN AR, SRR LB-1 PR Y S e A, BB 55 97 R AN, FA R R
JRANE TR AR P o AW, (HEFTR 15 d 5 AR R 5557 20 d 1)

Pk LB-1 /£ PDB 8 R UH R G B R A AR B EZE R (8 2), RUIGHHK LB-1 7 A M E Y5
AR AN IR0 2 Mt IR R R AR AT R IR R

2 EHK LB-1 FEIEFR RIS T BB REE KA HHIER
Table 2 Inhibitory effects of culture broth of strain LB-1 on the growth of plant pathogens

&M K B2995 B Botrytis cinerea F K KPR Exserohilum turcicum

3R A)/d

N V4 ELAR/mm R/ % V4 B4R /mm /%
Incubation time
Diameter of colony Inhibition rate Diameter of colony Inhibition rate
3 54.00+0.10 10.00c 46.92+0.04 22.37¢
7 48.17+0.06 18.75b 46.33+0.20 23.23¢
10 45.37+0.16 22.95b 42.50+0.36 28.85b
15 35.3340.15 38.00a 35.67+0.03 38.88a
20 34.67+0.08 39.00a 35.17+0.10 39.61a
A MR 60.67+1.53 62.17+0.13

Blank control
1) Bl 5 %38 ¥ 04 R N5 F 3 & ® £ F 23 (P<0.05,LSDi#)

1) Different lowercase letters in the same column indicate significant difference (P<0.05, LSD method)

SRR B B R R B, 2 b4 R SR TR R B R
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TH KRN = S0 b 2 IS, KR R 4 VxS itk
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R 30 850 B 0 1) A2 0E T B AR U, % 3 o K
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Table 3 Inhibitory effects of ammonium sulfate precipitation and hydrochloric acid precipitation of culture broth of strain
LB-1 on the growth of plant pathogens

A2
Treatment

Ze M K B9 B Botrytis cinerea

E K KB H Exserohilum turcicum

H % B4 /mm

Diameter of colony

i 2 0/%

Inhibition rate

B % B 14/mm

Diameter of colony

i 2 0/%

Inhibition rate

TR UTTE

Ammonium sulfate precipitate
PBSZ il

PBS buffer solution

ERUTE

Hydrochloric acid precipitate
BERR 22 MR

Phosphate buffer solution

T EX R

Blank control

60.33+1.53

59.67+1.61

60.50+1.50

60.67+1.61

61.17+1.26

1.24a

2.23a

0.99a

0.74a

62.17+2.02

62.83£1.15

63.17+1.04

62.83+1.15

63.67+1.53

2.15a

1.20a

0.72a

1.20a

DR 5 4B B R R DB FHERFEF R FH(P<0.05,LSDi%)

1)Different lowercase letters in the same column indicate significant difference (P < 0.05, LSD method)

R4 EHK LB-1 37 R A LA 2B Rk B X s R B A K EYHIHIALR

Table 4 Inhibitory effects of organic extracts and its aqueous phase of culture broth of strain LB-1 on the growth of plant

pathogens
ey & HIK B9 B Botrytis cinerea EAKKIPLIHRE Exserohilum turcicum
Treatment V& BAS/mm 2D/ % W74 B A% /mm 1%
Diameter of colony Inhibition rate Diameter of colony Inhibition rate
IET R R Y 21.00+1.32 59.80a 23.00+1.80 58.37a
Crude extract of n-butanol
LR LR 47.67+1.26 20.10b 50.00+1.32 19.62b
Crude extract of ethyl acetate
eRli sk 27 51.17+1.89 14.89¢ 54.67+0.38 12.92¢
Crude extract of petroleum ether
= Uity 49.1742.02 17.87bc 52.67+1.26 15.79¢
Crude extract of chloroform
1E T KA 60.001.00 1.74d 63.17£1.76 0.72d
Aqueous phase of n-butanol
LR LTEIKAH 60.33+1.89 1.24d 63.00£1.80 0.96d
Aqueous phase of ethyl acetate
k7K AR 59.67+0.76 2.23d 62.83+2.02 1.20d
Aqueous phase of petroleum ether
=R KA 59.17+2.25 2.98d 62.36+1.30a 1.88d
Aqueous phase of chloroform
TSN 59.83+1.44 1.99d 62.41£1.36 1.81d
Dimethylsulfoxide
el =PUpi 61.17+1.26 63.67+1.53

Blank control

1) 9] 29 & 49 R )/ B F 8RR 2 5F 2 3%(P < 0.05,LSD#%)

1) Different lowercase letters in the same column indicate significant difference (P < 0.05, LSD method)

PO ERE A% i B TS B DX 38, T AE 35 A5 A HILVA AR
) (e 48 P A B AT A R R E 138 W IX 3, b DA
IR TR AR O 8 B DXOCR IO BT (1 1), R

WK LB-1 55 7790 (030 1 4 o2 i it A3 LI 57
R IETT IR A B AR LB-1 55 78 W0 B 5
AR LA
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precipitate precipitate
AT T

Botrytis cinerea

FORKILIA

Exserohilum turcicum |

B HFRIL, ZEMIIEARR D9 DMSO S MR ACTE (CK), A5 M7 HLIA A U st ie M Ak B

In each petri dish, the filter paper on the left side was treated with DMSO or buffer solution (CK), the right side was treated with organic extract or

precipitation

B 1 EEAERNE LB-1 35 R B IR B R B A KSR
Fig. 1 Antifungal effects of different extracts from culture broth of strain LB-1 on the growth of plant pathogens by filter

paper disc assay
3 e

RN AN BR AR AU i B AR A R A
B, 55 R S AT DO R LI 70 255 ORI 7 2 FRO AT 1
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LA NPT a5 R ARL, Bk LB-1 1) 1 48 75 A
TSI To I o 5 1, (LA L% IR e 8 BH 2 4 1)
2 i R BB AR, UL BRI R LB-1 7= A 40
R A5 AT 43 1) TR A 4 LA ) B SR R R HE AR
BifEH  BEPk LB-1 KN4 70 B B i 3 i vl 1, v]
e A 410V B 0 o A I R A7 AE B R HE ARSI 3], T
e A2 H10 B 0 o AE B PN 7= AR S S B i B M & AR 43
WE AL, XL ) UL A i T — I

A 87 TR AR R R A 5 RT R HE R MR, T
A AEFE N2, Toghueo 5P 1l it AR %5 &
FE AR TR 2156 A5 HOUFD B g FLAS I A B0, 2%
K% Trichoderma atroviridae 8% 7= 4N 8 K 4k
TG I R A AR R A BT Y 51, 15 Munjal 527
ME K ZEAIFH# Bacillus megaterium BP17 H ALK
MR T HERAEAVE I AHH 7T i P4 5 B 15 57
AT B B Rk LB-1 P A 48 R YR B P 5, (H R
FEWE AN ACR, R E M LB-1 2R 2k
RV .

ERHTUTVE  BRUTUE A LI ) 28 B2 A= B T AR
WA TE PR I W7 . ERHTUTE 3 2R A
TR 470 O AE VLR R T R AT R R B R R
JiT, BRUTVE 22 F k43 B K4y F IR KR T, A
LS R BOE R P 5 AE 2 Fh B A I 3 55

3 Tie 28 KRBT 190 P32 1) 22 St AT Xk 400 581 40 i g AT
B RERUE B AN P S A HLIE ADE E AT IR T
BE. SR ST A =5 b — &Pk, IEC
fe AR, o R T B AR R KR, AHIE T 4SS R
KB, Wk LB-1 5537 0 A4 2 51 o7 A AL
TRV I, T B TR e O E A R R DT TE AN BE 3R AT 1 Bk
LB-1 5578 P M 5, HATHLIE 7RI AU S (7K
HA A W A0 3 1, SN B PR LB-1 7 A 4
W) AN T B E AR RS, T AN TK
BFCw & — Ae A A Y 2R B
WA, BT O BB 5T PR T 5 ) R

chaetoviridin®”\ chaetomugilin** chaetoglobosin'’~"

&, MNABEHIRE T IRE R A UKL T
ZE5¢ LB-1 B IRIE T BE AU BAT B A DU
W, DRI, RSN R AR LB-1 B SR AE T B AR I
BEAT 70 B RAEANSE E , LUR E FL I o3 A At A
(7] IR 3 EEATF 7E 12300 1 400 o X AR 09 25 R B e R
NI A BE FE B Pk LB-1 25 B B 70 By i AL 0 75 B
B

S E R
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