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Anti-fungi activities and cultural characteristics of gingko
endophytic fungus No. 1028

SHENTU Xu-ping' CHEN Lie-zhong” YU Xiao-ping" **
(1. College of Life Sciences, China Jiliang University, Hangzhou 310018, Zhejiang Province, China;

2. Institute of Plant Protection and Microbiology, Zhejiang Academy of Agricultural
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Abstract; Endophytic fungus No. 1028, was identified as Nigrospora sp. based on morphological study
and sequence analysis of rDNA-ITS, isolated from the stem of Gingko biloba L. by aseptic techniques.
The metabolites of this endophytic fungus were found to have strong inhibition effect on several crop patho-
genic fungi in terms of inhibition rate in hypha growth. The inhibition rates were 66.7% , 48.3% , 64.6% ,
36.5% , 57.1% , 23. 0% on pathogenic fungi Alternaria solani, Fusarium oxysporum, Colletotrichum
lindemuthianum , Colletotrichum gloeosporioides , Thanatephorus cucumeris and Rhizoctonia solani, respec-
tively. The active ingredient was separated and purified out from fermentation liquid of endophytic fungus
No. 1028. It was white crystalline powder by extraction. The effects of carbon, nitrogen and inorganic ion
were studied on the growth and metabolism of this endophytic fungus. Corn starch, soybean starch and
Na® could obviously promote its growth and metabolism for significantly producing more active ingredi-
ents.
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1.1 w7y

BRA CRAR TV BTN T B BT KM

ML B B . K R SO 9 B Thanatephorus cu-
cumeris . T JIN ST A9 B Rhizoctonia solani . 5 JN A 25
SR Fusarium oxysporum =& 5. 5 JE I B Colletotri-
chum lindemuthianum F&HR-FEW R Alternaria solani
285 IR JE WG B Colletotrichum gloeosporioides , B
VLA AN R BEAE P AR 3 5 TR I BT DR

PSS H R BAR (PDA) B IR 2. 625 200
g, Hi%IHE 20, BiR 20¢, /K 1000mL, pH HIA, Hh#%
B VIR 0. 5h, SR 5 I A i 08, P4
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ff, 7EAE 100 mL H5FRJE PN 1% 8% KW 0. 3mL, fif
TR TR S HERE R 30 pg.

AR R I RG Rk B R 10 g, oKk 7.5 ¢,
AIEPETERY 10 g, 807 5 ¢, M 4 ¢,CaCO, 2.5 g,
NH,NO, 1.5g,MgS0, 0.5¢,KH,PO, 1.5g,7K 500 mL,

KRBT IR AL A bE 4% YR 2.5%
KH,PO, 0.3% ,CaC0O, 0.5g,7K 80 mL,
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L ALRDRARIG SR REAb I 3 IR E & ,28C 200
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&1 No. 1028 EHR R BRI X 6 T 45 R & Y40 I 4F
Table 1 Inhibitory effect of metabolites of No. 1028 on six plant pathogenic fungi

o IR TR

Pathogenic fungus

Diameter of treatment colony

FNRFIERT A Alternaria solani

IR 220N B Fusarium oxysporum
SETIEIRE Colletotrichum lindemuthianum
I IRIELIR B Colletotrichum gloeosporioides
HEIRSLAIRTE Rhizoctonia solani
IKFEGARIR B Thanatephorus cucumeris

AP AR (mm) X BBV EAE (mm) MHEE(% )
Diameter of CK Inhibition rate

5.5 16.5 66.7
15.0 29.0 48.3
11.5 32.5 64.6
16.5 26.0 36.5
15.8 20.5 23.0
16.0 37.3 57.1

SEH BN AR No. 1028 KR BER AT 6 R B
PR 0 D B Y AN R AR B (R R, P 3
TSR TR 2 LA TR 7K e SOt s T R 8 I
L9 PR IR R TE 50% 24 B 50% LA L i Xof 4 %
SIECIR B B ISR BT 1 0 141 23R U] 43500 Ry 36. 5%
H123.0% ,ZHI N A ELIE No. 1028 4 & BT 14 1%
B A LR E R A (£ 1) .

2.2 RERNEEE No. 1028 BIFEASIFE

FE PDA Kr 323k AR N A LB No. 1028 11 B
RN R, J5 K, AR 22 &k, Wi
& BUE Y 1S5, 7E PDA [BRKEFREE 1A=
KB, — B 4 ~5 KA EAE 9 em EEFRIL(E
1), WA T LSRG 22 4740 ok a2 T 47
R TE PDA B35 3 AT (F 1),

1 NAEEH No. 1028 FEE SH £ (400 x )
Fig. 1 The colony and hyphae (400 x ) of No. 1028
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SR B E AT A R IR AR TE R A 2 L
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5.8S,1TS2) F BeJp 9 o3 A AR ZE 6 1 5 ik, o AR A
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CAGAGTTATCCAACTCCCAAACCCATGTGAACTTATCTCTTTGTTGCCTCGGCGC
AAGCTACCCGGGACCTCGCGCCCCGGGGGGCCCGCCGGCGGACAAACCAAACTCT
GTTATCTTCGTTGATTATCTGAGTGTCTTATTTAATAAGTCAAAACTTTCAACAA
CGGATCTCTTGGTTCTGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATG
TGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCATTA
GTATTCTAGTGGGCATGCCTGTTCGAGCGTCATTTCAACCCCTAAGCACAGCTTA
TTGTTGGGACTCTACGGCTTCGTAGTTCCCCAAAGACATTGGCGGAGTGGCAGCA
GTCCTCTGAGCGTAGTAATTCTTTATCTCGCTTTTGTTAGGCGCTGCCCCCCCGG
CCGTAAAACCCCCAATTTTTTCTGGTTGACCTCGG

B2 MAEERE No.1028 rDNA-ITS 55l
Fig.2 The sequence of rDNA-ITS of No. 1028

2.3 SRERNEEE No. 1028 i&FHEW RHINEEH
FEHR 1.5 4y B3 HO 2,4 L AR A 9 42 E T No.
1028 & M v] 15 2 2l 1 o S AR IS M i 4.5 ¢,
FRETEEDIIT 0. 1 g, HICHR/KBLHIAL 2 /L %W, 43
MFRES1.5.1.0 0.50,0.25.0.10.0.05g/L &
B TE (R 2) o IIRIRTERR & & W™ A= 30 TR T

PEYIT R BCRHE T 35 1. 125 o/L, BI&LHr 1125 24
fi/mL, I H SR R 1.5 g/L I a] LLSE 4 K
FET SO B8 AR B TS R T Y ARG, BRI, S 18 B
FE A R TR 0 I 1 KT 38 2 DA 5 e L B 114 BE
T BTN AR ELI No. 1028 #5527 & Al i Ak
YA 25 W BB R B RE

R2 EMYRESRRE T KBLAREMENIARENNHE(%)

Table 2 Inhibitory effect of active ingredient of No. 1028 on Thanatephorus cucumeris and Rhizoctonia solani

Jo it

WYY R (g/1)

Concentration of active ingredient

Pathogenic fungus

0.05 0.10 0.25 0.50 1.00 1.50
IKFBLUIR B Thanatephorus cucumeris 0 18 33 55 82 100
WKL Rhizoctonia solani 0 0 22 37 69 100
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Fig.3 Effects of carbon source on growth and metabolism of gingko endophytic fungus No. 1028
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Fig.4 Effects of nitrogen source on growth and metabolism of gingko endophytic fungus No. 1028
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Fig.5 Effects of inorganic ion on growth and metabolism of gingko endophytic fungus No. 1028
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