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Fig.1 Inhibition of Sclerotinia sclerotiorum SS by
Aspergillus flavipes CanS-34A (20 'C,3 d)
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KT CanS-34A By K BEUR WX 16 B (4L
R AE W D T A R S . SRR B IR B
100 CanS-34 A J [ 38 WO LR A 16 Bl ofig J5 B
BRI 428 B A W 0 L G rP R A B R T e R
S. minor.S. sclerotiorum F'S. trifoliorum W
HRIB R 97 00 DL AR 2 2 T Al e
JREFEAEH (P = 0.05), XF T bR A% &5 & DL A Y
HoAth 5 J B L A 2 ) 8 A8 (Colletotrichum sia-
mense) AR ZERE (F. oxysporum I. sp. vasin-
fectum) B JE B (Monilinia fructicola) . JK % %4
1l (Botrytis cinerea) HRAE B EIRH  (Verticillum

R 1 EWHE CanS-34A LB H M EW R RE R NI EE &

Table 1

Inhibition rate of the fermention broth of Aspergillus flavipes CanS-34A against selected plant pathogenic fungi

LG B Tested fungus and isolate

W Sclerotinia sclerotiorum SS
=M EREE S, trifoliorum
INEFLTE S, minor LacsatSM-1

LIE LT S, nivalis SsSn-24

WE# i Monilinia fructicola PeachMF35
WAL Botrytis cinerea RoseBC-3

MAEAE BRI Fusarium oxysporum {.sp. vasinfectum
W R B Colletotrichum siamense StrCol-6
MAEE BN B Verticillum dahliae 4TM6-15
PRAZRE F. o. . sp. niveum XigKw01
FKEBAR T Rhizoctonia solani MaizeRs-1
ABWIE F. graminearum FHB-11
S R. solani WH-1

H % Penicillium italicum OraPi3

[ 5# Aspergillus flavus NRRL 3375
FEIIR B Magnaporthe oryzae WhMO-10

2F & Host P E %/ % Inhibition rate
M=% Brassica napus 10040.0a
JEWE T Cicer arietinum 97.9£3.0a
B Lactuca sativa 97.4=+4.5a
T L5 Sedum sarmentosum 74.9+6.6b
Bk Prunus persica 71.94+2.9b
W Rosa chinensis 56.6+0.8 ¢
WiAE Gossypium hirsutum 54.6+2.8cd
YA Fragaria X ananassa 51.3+0.6¢d
W46 Gossypium hirsutum 50.4=+ 0.6de
PiIR Citrullus vulgaris 42.4+1.4f
EK Zea mays 42.2+3.1ef
INFE Triticum aestivum 41.342.0ef
IKFE Oryza sativa 40.243.3f
WG Citrus reticulata 35.0+2.3f
WA Arachis hypogaea 33.8+3.1f
IKAG Oryza sativa 13.9+2.4¢g

TE < J 0 B 8 b 22 B B W3 2 S b 00 AT RS TR T bR ST I L Y 2% S W E R BUA A A TR SRR W M 2

(P<C0.05), F[A. Data are means= standard error.different letters means there are significant difference at P = 0.05 level. The

same as below.
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dahliae) WD ZEATIAH] 50 %0 DL b, BR it 22 A1 14 ik
JE LB R R AE 500 LR .

K A= AL DX B AR i 22 CanS-34A K BEUE
TR 12 PR AN T B I8 15 1 L S5 2R R BT, CanS-34A &
T 0 VBO0F T 3 A 5 b o 22 R PR TR (GO B
BRI L 400 B P ELARAE 19.3 mm DL b 4 3 S A0
25 9% W (Curtobacterium flaccumfaciens pv.

Fflaccum faciens) WA PR RO B i, S 3 i T A
PRI B 1 40 1 (P <0.05), CanS-34A 1 & B 1€
WO HER Y 7 b 2 [OBI PR T (G Y 30 3 ROCR AR
X A8 2, i HLF I B AR 0 AR AT TR (A grobacteri-
um tumefaciens) WKL INHE (Erwinia sp.) FAE H i
iR B (Xanthomonas oryzae pv. oryzae) B A THE
MR GR 2,

R 2 EHME CanS-34A & B i x4 X 40 H B30 1 4E A

Table 2 Anti-bacteria activity of the cultural filtrates of Aspergillus flavipes CanS-34A against selected bacteria
o 22T 7 Bl B 4% /mm Inhibition zone diameter
AR 20 , - N
L e S X iR KW
Bacteria isolates . o )
Gram staining Control Fermentation broth
BNEHIFTE Bacillus pumilus G+t 0.0 23.54+1.4b
R B AP Bacillus subtilis Gt 0.0 24.740.5b
T M YEBIZ R # Clavibacter michiganensis sub sp. michiganensis GT 0.0 19.3+0.5¢d
KT METEZEE R E Curtobacterium flaccum faciens pv. flaccum faciens G+t 0.0 28.3+2.7a
BERE B Streptomyces sp. 3-10 G+t 0.0 24.342.6b
VG N0 PE SR BERG # Acidovorax citrulli G~ 0.0 20.3+0.5¢
AR AT T Agrobacterium tumefaciens G~ 0.0 0.0f
B R Erwinia sp. G~ 0.0 0.0f
KWt & Escherichia coli G 0.0 17.0+3.5de
PGB H Pseudomonas fluorescens G~ 0.0 18.74+0.5¢d
E ﬂf/l‘ﬁﬁ;q:% Xanthomonas oryzae pv. oryzae G~ 0.0 0.0f
JKFE 40 1 A BERG I Xanthomonas oryzae pv. oryzicola G 0.0 14.740.8e
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80 R R B M b B R EIER 4 K, CanS-34A 1Y
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K5 #2003 8)/d Time

A A=Y Biomass; B:pH; C: I 3% Inhibition rate.

& 2

HIRHE CanS-34A FEMERYRHENE

Fig.2 Dynamics of production of antifungal substances by Aspergillus flavipes CanS-34A
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Fig.3 Inhibitory effect of the cultures of Aspergillus
flavipes CanS-34A against mycelial
growth of Sclerotinia sclerotiorum
25 CanS-34A ZBRIEREB KRN F LN E&
9% B9 B3 30
BT PDB & 6 d 4815 CanS-34A 1Y & BEUE

*t#i CK:PDB

3 i #

H T S A 2 P 3 R B ) A A 2 B T

CanS-34 AR FEW

Fermentation broth of CanS-34A

Bl 4 CanS-34A REFREEBEKMIEM F EMIH EZRREYT B

Fig.4 Lesion area expansion on oilseed rape leaves after treated with the fermentation broth of CanS-34A

DL BORE A 5 BB 00 52 ) AT 0 DG 3 B 45 A - Y
o B IA T . A S BUCE W AT AE W B A © R
HEAE AT B R . AR L AR T F AR

WK T B R 3 e b IR e R A £ . 3 d s DU
A AR BE ELAR L R B R A 5 7 AR K B R AR
OB, BA2 N (38.945.9) mm; H CanS-34A )k
TR 0 VR R T R e S A A TR AR S FE 3 IR
BRI T, X5 9 Al et B, ik A 2 T B
A5 0.4 mg/mL A E AL B A L
EE IS EX SR BIG LR A 2 5
(Kb,
2.6 CanS-34A % B iE il X & #% 9% B9 2 #% B 30l =2

P4 A B AR SRR 3R 3 d e MR R
Xof B S A 7, R R 97.6 %0 £2.1 %, i
THI A B S 1 7K IR 4 65 8 B, s B 7 8 5 A 0k B
(26.4£5.9) mm, BERIME L BLIRFESE IR . 1 1] i
With 3 CanS-34A & ¥ Uk W b 31 RE A R0 i 4% £k 7
FEN S R b ARGy o A 6 i T B 34 G 2/ T
XFHRZH (P = 0.05) (B 5 H ¥ A L, CanS-34A 6 d
F14) 242 T U0 R X 4 Rk i S TR A 114 7 i R i A 1)
2580 (5% 3)

£3 HMME CanS-34A KEEIERE
£ 3 3 b 3 B R B B A R
Table 3 Control effect of cultures of stain CanS-34A

in potted cole experiment

Vos:] RIRH/ % Y BE B A% /mm
Treatment Disease incidence Lesion diameter
CK 97.6+2.1a 36.4+5.9a
W A%
0b 0
Dimethachlon ¢
CanS-34 A 27.8+16.6b 18.6+6.7b

7 B #F MK P=0.05. Note: The significance level P =0.05.

[igEREs
Dimethachlon (0.4 mg/mL)
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it A 55 5 VE ) AL BRI b RGP e S EE 2R
JT . 2% UM S50 AR T 9 IS DL RR A vh 4 s 1 1 bk
BRI 179 ML INGE T X 26 R S Y /il
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JR IR FL T A B B /N TR (Microsporum gy pse-
um) AR 2 8 1 (Candida tropicalis) | P55 &
(Phytophthora sp.) ¥t A% 1% (Curvularia lu-
nata) %2 MG IRTE . Verma 257 M 24 FIAE 4 &t i
oy E R 1Rk A T A A BE A SO A
FEARK,GCMS I Hr RUEHEY BN 1, 2-49R
M2 B (2-& Hk C H) B, A WF 5T ) o5 A i
CanS-34 A Mk 4 BF U8 W 1A 2] PDA P M. 46
M CanS-34 A A W U8 X 16 F (AL L) 9 J BT 119
MR . SR R BRI EE CanS-34A T8 R & 8%
B VRN % B TR S BT T 00, 30 B AR BB X B 90 06 LU
s B g T A A 0 3 A D L T AR AR O
B2 RAHED . CanS-34 A 7 A RO T T 9 o2 v 53T A
TEAE XS HELE R T M2 A BT R S R % K R
FIR) L TR AT R S U0 A T A 00 55 T L B R 0 T ) O
PELE R L B, CanS-34 A AN BE I i 1Y Fh 28 25 & T 5
2 RIIMECGH M S R 7 B A HEDN . T8I
ZHED , CanS-34 A 75 ZEXT T 2 A [ J& A [\ Fh i &
TR 200 BT AT 400 A 9 0 % L 1T EL L Xk A i # CanS-

3AA PR BT R AY L 4 B B AL M R R AT 5
SE 5 I BB AR R ML 2 3 — 2 SR
PRSI AT f B I & CanS-34A B8 fk
) 2 TR DB VR TR TR T B Rk SRt e e, 3 d e W gR
MR B, R B CanS-34A K 1% U8 W B 10 1 4%
BT B A2 Y U R OR PR A B 7R S AR R
CanS-34 A [ % 1 18 Vi th R 5 35 WA KK il =% 7 A2 19
S R AU BE B AR (P <<0.05), i & W] % 4 ith %
CanS-34A 7= A (¥R G AR 7= 9 b 3l 3% 1 A LA
ARLT (4 25 5 0 1 o B TF & 0 FH AR (B . AF 7 T A
Ky, CanS-34 A & 2 8 W0 T A% 9 B 3 250 B R
RO 2E R 2 B X 5 B R 25 R A
fF 5 45 P 0940 BT A v 2 T 3 b Wl S %) 7 15D BR A
RO A1 I8 AT FoAth B0 L B B T AR 25 U84y
AR WM R b R B . RE 0 R A M R B 25 5k T
CanS-34 A % [ I Vi 76 il =% 0 - 3% 167 14 B 25 % il e
e AR A 5 B A G AT B X AT Rl S SR R
RO 25 S0 A 5 59 8h . Cans-34A B W) 5T J@ M R W]
W, A e tEe A /s Tk — 098 . Ik, X CanS-
3AA FEATIF R L A o e R ok A B 5 1 )
CanS-34A Wil I AF & to6 2 F — 25 W58 1 N %5 .
S b AT 3E A 2 B e T kL AR SR B RS T
ek 1 A= B R A o] ok AR L s SR S A )
9o D T CEL P RN A B L B R L, (R AR AR 32 1R
Z 4 Wi T AE 8] IR A5 & 45 AT R i aC) 1
w4 S DR 9 e ) A B DR D 3R A D i R
o A SC TR S M I 5 2 3E LK A T R TR A% R
4 75 76 R A3L B 9 Rl R T (36 5k B A AR W B IR TR

2 % x #
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Antagonistic activity of an endophytic fungus Aspergillus flavipes
CanS-34A against Sclerotinia sclerotiorum in oilseed rape

QIN Jing' ZHANG Qinghua'? YANG Long' ZHANG Jing' LI Guoging'

1.State Key Laboratory of Agricultural Microbiology s Huazhong Agricultural
University sWuhan 430070,China ;
2.College of Forestry ,Fujian Agriculture and Forestry University ,
Fuzhou 350002, China

Abstract Using the endophytic fungus Aspergillus flavipes CanS-34A of oilseed rape as research
material, the antimicrobial spectrum of CanS-34A and antagonistic effect on Sclerotinia sclerotiorum
were studied through dual-culture,and in vitro and in vivo leaf inoculation. The results showed that the
strain CanS-34A exhibited inhibitory effect on 16 kinds of pathogens, with the inhibitory effects on
S. sclerotiorum , S. minor and S. trifoliorum significantly higher than on other fungi (P <C0.05). But
there were 3 G~ bacterial strains could not be inhibited by CanS-34A. After CanS-34A was cultured in
PDB for 6 d.the antifungal effect reached to the peak and pH increased to about 7.3. Different concentra-
tions of fermented liquid of CanS-34A have different inhibition effects on S. sclerotiorum and the inhibi-
tion rate reached to 60% when 2% fermented liquid was added to PDA media. S. sclerotiorum was in-
hibited when smeared fermentation broth on leaves in vivo or in vitro. Thus,our results indicated that
the strain CanS-34A can effectively inhibit growth of S. sclerotiorum and can be used as a biocontrol

agent for controlling stem rot caused by S. sclerotiorum.
Keywords

endophytic fungi; Aspergillus flavipes; Sclerotinia sclerotiorum ; biological control
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