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Abstract: Objective To compare endophytic fungi isolated from Ginkgo biloba in Tianmu Mountain and Jiande area of Zhejiang
province, and to compare the male and female plant population structures in Tianmu Mountain. Methods PDA medium was used to
separate and purify the endophytic fungi in G. biloba from Tianmu Mountain area and Jiande area, as well as male and female
samples in Tianmu Mountain area. The collected endophytic fungi were identified by morphology, 5.8S, and ITS sequences. Results
Endophytic fungi (440 strains) were isolated from Tianmu Mountain area and belonged to 28 species, 19 genera, 14 families, and 9
orders, and 382 Strains of endophytic fungi were isolated from Jiande area and belonged to 26 species, 11 genera, 10 families, and 8
orders. The amount and species of endophytic fungi in different tissues of G. biloba ranked from more to less as branch > bark > leaf.
In G. biloba of Tianmu Mountain area, the endophytic fungi colonization rate and strain amount of male plants were higher than
those in female plants. Conclusion Endophytic fungi from G. biloba show a great diversity. The endophytic fungi amount and
species from G. biloba in Tianmu Mountain area are more than those in Jiande area. There are also differences in endophytic fungi
amount and species between male and female G. biloba in Tianmu Mountain area.
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1.4 mol/L NaCl, 2% CTAB, 20 mmol/L EDTA), TE
Z2 Py (1 mmol/L EDTA, 10 mmol/L Tris-HC1, pH
8.0),

1.4 PCR FTR##

Taq DNA polymerse, MgCl,, 10XPCR Buffer,
dANTPsMix, 5|4 ITS 4. ITS 5 ¥ LA T4 T
P PR w4t
2 HiE
21 AEEEMSE

V4 3 SR R T AR A PR A 4l 28 TR KT e i
(BRI R AT, IR I 4R TR 1 1)
KRGy, NEBFGH, MOg s 70% CREEYE
1 min, 2.5%KSRBIFBEVE 3 min, 70% L RHE
E30s, TRKIRI 30s, JEREUEANL T H K5
B R R RR D) A 0.6 cm X 0.6 cm [I41 2R,
4 NHBPIR T 54 50 pg/mL 8 % CHkmE 40
B 1) PDA B33Pt . HHEH, Jf
FEPER (26 °CO) 4F FE:FR 1A, MEAE KA DL,

Rrpavae NAHRB K S, HF 20 PDA B
FRll B35F%, 2B alifh J5 I RPRAE 2% PDA R}fil E
B FRARAT
22 NEEEMSTFEE
2.2.1 DNA {#HU PCR #1918 Guo 251y
HHATHER 41 DNA [32E . N AE BRI ITS 1 5.88
FEREA S 1TS 5 (5" GGAAGTAAAAGTCGTAA
CAAGG 3") FIITS 4 (5TCCTCCGCTTATTGATAT
GC3") FATH 14 PCR 35 7% PCR {47 50 uL
PCR [ W AR A4 45: 5 uL 10X PCR [ W buffer, 1 uL
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Table 1 Identification of endophytic fungi from G biloba in Tianmu Mountain area
WS LR WS HEaiR
T1 Nectria sp. T15 Phoma macrostoma
T2 Bjerkandera adusta T16 Fusarium tricinctum
T3 Xylaria sp. T17 Pestalotiopsis clavispora
T4 Myrothecium sp. T18 Phomopsis eucommicola
T5 Bionectria ochroleuca T19 Chaetomium globosum
T6 Fusarium sp. T20 Diaporthe melonis
T7 Phaeosphaeria sp. T21 Botryosphaeria dothidea
T8 Phoma herbarum T22 Fusarium solani
T9 Amphisphaearaceae sp. T23 Phomopsis liquidambari
T10 Fusarium proliferatum T24 Phomopsis fukushii
T11 Phoma glomerata T25 Pestalotiopsis sp.
T12 Leptosphaeria microscopica T26 Trichoderma atroviride
T13 Hypocrea lixii T27 Alternaria sp.
T14 Glomerella acutata T28 Fusarium equiseti

R2 EEMXREALERLTEER
Table 2 Identification of endophytic fungi from G biloba in Jiande area

WAl SR WAl HEaR
1 Coprinellus radians J14 Irpex lacteus
2 Phomopsis sp. J15 Diaporthe sp.
I3 Trametes versicolor J16 Diaporthe melonis
J4 Botryosphaeria dothidea 117 Fusarium sp.2
J5 Botryosphaeria sp. J18 Mucor racemosus
J6 Fusarium solani J19 Fusarium sp.1
7 Phomopsis camptothecae J20 Phomopsis liquidambari
I8 Bionectria sp. J21 Fusarium oxysporum
J9 Trametes hirsuta 122 Phomopsis quercella
J10 Phomopsis sp.2 J23 Diaporthe phaseolorum
J11 Fusarium sp.4 124 Fusarium lacertarum
J12 Chaetomium sp. 125 Schizophyllum commune
J13 Fusarium sp.5 126 Fusarium sp.3
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WA 0.9% . 1.3%;: K H i X L 45 oy
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Table 3 Relative frequence of endophytic fungi isolated from different tissues of G. biloba in Tianmu Mountain and Jiande areas

K H P AN A B R A% % @A 2 SN AR B R AR R %

[
I &S s I BES W

Amphisphaearaceae sp. — — 0.2 — — —
Xylaria sp. — 0.2 — — — —
Trichoderma atroviride — 1.5 — — — —
Trametes hirsuta — — — 0.3 — —
Trametes versicolor — — — 0.2 — —
Schizophyllum commune — — — 0.3 — —
Phomopsis sp.1 — 0.9 — — — —
Phomopsis sp.2 — — — — 4.2 —
Phomopsis sp.3 — — — — 1.8 —
Phomopsis quercella — — — — 5.8 —
Phomopsis liquidambari — 0.2 — — 3.1 —
Phomopsis fukushii — 21.7 0.7 — 5.8 —
Phomopsis camptothecae — — — — 34 —
Phoma macrostoma — 0.9 — — — —
Phoma herbarum 0.7 0.9 — — — —
Phoma glomerata — 4.1 — — — —
Phaeosphaeria sp. — — 23 — — —
Pestalotiopsis sp. 1.6 0.2 — — 8.1 —
Pestalotiopsis clavispora 2.0 0.7 0.7 — — —
Nectria sp. — 1.6 — — — —
Mucor racemosus — — — — — 9.5
Myrothecium sp. — 0.2 — — — —
Leptosphaeria microscopica 0.7 0.9 — — — —
Irpex lacteus — — — 0.3 — —
Hypocrea lixii — 0.9 — — — —
Glomerella acutata — 0.7 — — — —
Fusarium sp.1 — — — — — 1.8
Fusarium sp.2 — — — — 2.1 —
Fusarium sp.3 — — — — — 1.0
Fusarium sp.4 — — — — — 1.8
Fusarium sp.5 — — — — — 0.3
Fusarium tricinctum — 5.2 1.6 — — —
Fusarum solani — — 4.5 — — 8.9
Fusarium proliferatum — 0.7 10.5 — — 4.7
Fusarium oxysporum — — 2.3 1.3 — 10.2
Fusarium lacertarum — — — — — 2.4
Fusarium equiseti — 0.7 — — — —
Diaporthe sp. — — — 0.3 2.1 —

Diaporthe phaseolorum — — — — 4.5 —
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Diaporthe melonis — 1.0 — — 11.0 —
Coprinellus radians — — — 0.9 — —
Chaetomium sp. — — — — — 3.0
Chaetomium globosum — 0.7 — — — —
Botryosphaeria dothidea — 1.1 — — — —
Bjerkandera adusta — — 8.6 — — —
Fusarium proliferatum — 0.7 — — — —
Bionectria sp. — — — — — 1.0
Bionectria ochroleuca — — 4.5 — — —
Alternaria sp. — 11.6 — — — —
Fusarium sp.6 1.1 — 0.2 — — —
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Table 4 Comparison on amounts of endeophytic fungi
isolated from different tissues of G. biloba in

Tianmu Mountain and Jiande areas

.
4143 A
KB ekt
it 15 26
K% 200 255
W5z 169 161
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Diaporthe melonis, 43 5] by #3485 i X AR Ay N AF FUB
B 8.0% 11.0%; K H 1l DXk 4 10 %5 1w
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HiIX .
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Mucor racemosus F Fusarium oxysporum, 437l i
FEHL AR R EOR SR 8.9 % 9.3%. 10.2%.
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Fusarium proliferatum 43 75 K H ILARA P A2 FL B
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Table 5 Relative frequence of endophytic fungi isolated from different tissues of G. biloba in Tianmu Mountain area

HARI R /%
Fift
HMERRB %% HERR I B MERRE % ERR A K

Alternaria alternata 13.3 13.6 — —
Amphisphaearaceae sp. — — 1.5 —
Bjerkandera adusta — — 28.6 342
Botryosphaeria dothidea 1.4 0.2 — —
Fusarium equiseti 2.2 — — —
Fusarium proliferatum 1.1 — 21.6 20.0
Fusarium sp.6 — — — 2.9
Fusarium tricinctum 17.5 2.8 9.8 5.0
Fusarium solani — — 232 30.0
Glomerella acutata 2.2 — — —
Leptosphaeria microscopica 4.0 — — —
Myrothecium sp. 1.1 0.4 — —
Pestalotiopsis clavispora 0.7 1.3 1.4 5.0
Pestalotiopsis sydowia — 0.3 — —
Phaeosphaeria sp. — — 9.8 2.9
Phoma glomerata 8.2 7.5 — —
Phoma herbarum 1.1 24 — —
Phoma macrostoma — 2.9 — —
Phomopsis camptothecae 12.1 6.0 — —
Phomopsis fukushii 24.6 58.3 2.8 —
Phomopsis liquidambari — 1.2 0.1 —
Phomopsis sp.1 2.2 1.5 1.4 —
Trichoderma atroviride 5.9 — — —
Xylaria sp. 0.6 — — —

Yeoe, TR AR H Ll H X BT 43 25 H AR A A
ERLEER AR 2 T, RH AR
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THERAR PR A A B RS 4% 224 v 0 2 BT N AR LB AR 2R
R 2 TR A, MNEER b B AT 3
Fusarium tricinctum %1 MERE, 10 IMERK_L 43 2545 31
Phomopsis fukushii % T TERE . 1 B — LU 5Pk
YN AE R AT, B0 5 R R I —
RERRIA 25, JRE SRR P 28 U BRI 2 S T SE e &5
R A
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