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Abstract: By the surface sterilization method, endophytic fungi were isolated from stem, leaf and bark of
wild Lindera glauca ( Sieb. et Zucc.) Blume from Tiammu Mountain of Zhejiang Province, and were
identified and classified according to ITS sequence analysis result. Taking isolation rate (IR),
colonization rate( CR) , relative frequency (RF) , Shannon-Wiener biodiversity index (H') and similarity
coefficient ( Cs) as indexes, the composition and diversity of endophytic fungal community were
analyzed. The results show that 328 strains of endophytic fungi (161 strains in stem, 40 strains in leaf
and 127 strains in bark ) are obtained from 728 tissues of 26 individuals of L. glauca. 44 taxa are
identified (19 taxa in stem, 18 taxa in leaf and 28 taxa in bark ), in which, 25 taxa are identified to
species, 17 taxa to genus and 2 taxa to family. The accession numbers of their ITS sequences in GenBank
are from JF502420 to JF502462. In all of 44 taxa, 40 taxa belong to Ascomycota (310 strains) which
exist in all parts of L. glauca, and 4 taxa belong to Basiodiomycota ( 18 strains) which only exist in stem
and bark of L. glauca. Endophytic fungal CR in stem, bark and leaf of L. glauca is 65% , 60% and
15% , IR is 0.77, 0.61 and 0. 19, respectively. Endophytic fungal H' in leaf and bark both is 2. 63,
which is obviously higher than that in stem (H'=1.83). The dominant genera of endophytic fungi in L.
glauca are Phomopsis, Paraconiothyrium, Phoma and Colletotrichum , most of them exist in leaf, stem
and bark. Cs value of endophytic fungi between stem and bark, stem and leaf, leaf and bark is 0.27,
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0.19 and 0. 18, respectively, which shows the composition of endophytic fungi between bark and leaf or

bark and stem is not extremely similar. It is indicated that there are a lot of endophytic fungi in L.
glauca, the composition of endophytic fungal community in stem, leaf and bark has a certain diversity
and difference, and the distribution of endophytic fungi has the tissue specificity.

Key words: Lindera glauca (Sieb. et Zucc.) Blume; endophytic fungus; composition; diversity; ITS
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W A SRR B2 K Va4 5 2R IETH B8, T A
B TAE G T FAIARRN L 75% CBEEYE 1 min, FR
T 3% NaClO ¥R VE 3 min, (R 4K 75% <,
B 30 s, OB /K 0Pk 4 W, F R IR 48 17K
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1.2.2 DNA #F A= ITS 55| PCR ¥ ¥ 7% % S
SCHR[ 18 1R CTAB JA$2HL DNA, 435 LAE FH 5149
ITS5 (5' - GGAACTAAAAGTCGTAACAAGG -3') Al
ITS4 (5'-TCCTCCGCTI'ATI’GATATGC-3" ) A F.F
e AT 97 1. PCR R VK R BAAFL 50 pL, £
%% :20 mmol - L' Tris—HCI (pH 8.4) .20 mmol - L™
KC1,10 mmol - L™'(NH, ), SO0, .2 mmol - L™ MgSO, .
200 pmol « L™ dNTPs Mix, 15 pmol ITS5, 15 pmol
ITS4 100 ng Fitlt DNA F12.5 U Tag DNA R4, H
ddH,0 #MEE 50 pL, ¥ HGFEF .95 C A8 3 min;
94 CAEM: 40 5,52 CiR K 50 5,72 CEEAH 1 min, HE
35 MEH; 5 T 72 °CHEMH 10 min,

K2 40 mmol + L' Tris 1 1 mmol -+ L”'EDTA
(pH 8.0) 1xTAE [ 0. 8% 3 I5 #H 5k Jit H ik K PCR
FEY) EEER 4 pL; T 75 V HLTK 40 min, SRJ5 0.5
pg + mLT YR ZBEYL 4 10 min, 78 58 AT R A0 He,
TRESH ., DI 10 o R AR R A R S8
1.3 HESH

FIHT BLAST 1 AF 44 3545 19 1TS J¥31 55 GenBank
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KFR K FE AL

K43 B K (isolation rate ) | %€ #H & ( colonization
rate) | 43 &5 B 2R (relative frequency ) . £ FE 11 5 %L
( biodiversity index, H') VL K AL 5 %X (similarity
coefficient) % 5 /I F5 A5 X AN [A] B RR S AS [A] 38052 P A=
FLPA R YR | AR SR DL B AT LA
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ST BITRRR R REAS v 4 B Y B AR N AR EUTR Y
PRRER 7 SR RRE 43 i e b il S LR A
PR IR 5

HRHE Shannon — Wiener $8 80 /A 1B £ #E1E 18

He: B == 3 Pixini, ef kT P P LR
KU B Pi AR SR 4 e 2 0 B R 23

A ELRH RSB 43, 2R BT e N A
LA AP S A 3 5 B
AIME R BRI Jaccard AR gEATHE . T =)/
(a+b—j) , Forpv j SR WA A 0 AR A RS a
b P4 H N AE B A2, MR ¥E Jaccard AH
RIPERFUFI, 24 J 5 0.00 ~0. 25 B R AFAL; J
9 0.25 ~0.50 B EEARAHALL; T 28 0.50 ~0.75 1)
g SRR EERAL; T N 0.75 ~1.00 B R A AL,

2 HERFupA
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REME LB

LU RS [N, PN A ELBR R 40 B R B R R &
REVEFRROUL T 1, (LA EE Hh P A B ) 8 B % I
H(65% ) . B Bz g AR (60% ) , T i rp g AR (AR
15% ) o 7 B BRIAR AL AR 5 7 Al 2R — 3K, M i BIE
WK HZE(0.77) ME(0.61) 1H(0.19) , 5 HAbRS
N AR B S B R R A G L R
H P A TR ) A B R 43 B R AR T AR B =5 e )
SH A E FEARRL, SR R R A B £
FEPEFR B R 2. 63, i T25 (H =1.83) , HARW
B Ry g A B RSB ZE D H R R R R £
PRI PN 2E BT ) SRR TR RO T2

F1 LARARBUEAEERNEER S BERMSHEEN(H)
Table 1 The colonization rate, isolation rate and Shannon-Wiener
biodiversity index ( H') of endophytic fungi in different parts of
Lindera glauca ( Sieb. et Zucc.) Blume

AL EFHR/ % IIEER Pt
Part Colonization rate Isolation rate

ZX Stem 65 0.77 1.83
M Leaf 15 0.19 2.63
BBz Bark 60 0.61 2.63
A3 Total 47 0.53 2.58

2.2 WM REML N & EE AR O

TE 26 RILITABURERR ) 728 HesH gl rh 3t /)5
#1328 #RNAEFLIE, 48 2] 44 4320, GenBank
BIESM JF502420 3 JF502462, Hith 25 443
JCKERIFN 17 N R 2 MEERIRN (LK 2) .

LI AABEES 1 A 5 356 rh 40 5 A5 31 P A LT 161
B, 5 B RN 49. 1% 5% 19 oo, Hid
12 U FIR 7 AR B8, s R o B i
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Table 2 The relative frequency of endophytic fungi in different parts of Lindera glauca ( Sieb. et Zucc.) Blume

ST SEIR/%  Relative frequency pr SYBISIZE/%  Relative frequency
Taxon E it B Bz it Taxon EY y W Bz Gt

Stem Leaf Bark Total Stem Leaf Bark Total
Alternaria tenuissima 1.86 0.91 Paraconiothyrium sp. 2 1.24 15.00 1.57 3.05
Chaetomium murorum 0.79 0.30 Paraconiothyrium sp. 3 0.62 0.79 0.61
Cladosporium cladosporioides 0.62 4.72 2.13 Pestalotiopsis clavispora 0.62 0.79 0.61
Colletotrichum coffeanum 1 1.24 0.61 Pestalotiopsis cocculi 0.62 1.57 0.91
Colletotrichum coffeanum 2 5.00 0.61 Pezicula spec 2.50 8.66 3.66
Colletotrichum coffeanum 3 2.50 0.30 Phacosphaeriopsis sp. 2.50 0.30
Colletotrichum crassipes 7.45 7.50 4.72 6.40 Phoma bellidis 3.11 5.00 2.36 3.05
Cosmospora sp. 2.50 0.30 Phoma rhei 1 0.79 0.30
Creosphaeria sassafras 2.50 0.30 Phoma rhet 2 5.00 4.72 2.44
Diaporthe sp. 1 0.79 0.30 Phoma senecionis 1.24 0.61
Diaporthe sp. 2 5.00 0.61 Phoma sp. 1.57 0.61
Diaporthe sp. 3 6.30 2.44 Phomopsis sp. 54. 66 20.00 34.65 42.60
Diaporthe sp. 4 1.57 0.61 Plectosphaerella sp. 0.79 0.30
Dicarpella dryina 2.50 0.30 Plesporales sp. 1 2.36 0.91
Fusarium solani 2.48 1.57 1.83 Plesporales sp. 2 3.94 1.52
Gibberella sp. 0.62 5.00 2.36 1.83 Pyrenochaeta sp. 2.48 1.22
Helminthosporium velutinum 1 2.48 2.50 1.52 Sarcosomataceae sp. 2.50 0.30
Helminthosporium velutinum 2 7.50 0.91 Trichoderma atroviride 1.57 0.61
Massarinaceae sp. 0.79 0.30 Irpex lacteus 6.21 2.36 3.96
Microdiplodia hawaiiensis 1.57 0.61 Peniophora sp. 0.62 0.30
Paraconiothyrium brastliense 3.11 1.52 Schizophyllum commune 1.57 0.61
Paraconiothyrium sp. 1 8.70 5.00 3.15 6.10 Trametes versicolor 1.57 0.61

TE 44 DrZEonH 40 D28 o) T
B, 05 90. 9% ; Hi 22 NEEE R 16 MEERR
2N B R TR L3100k, 5 E AR BB
94.51% A1 F LB 25 A0, A 4 Do

JTUETHTE, 5 9. 1% ;31X 4 N4 TTIE Ipex
lacteus, Peniophora sp., Schizophyllum commune #l

Trametes versicolor ; 118 B LL B AR /N A 18 #%,
PR 5. 49% (U7 AT LA ZE M B v
2.3 WIAMARBULNEERRB LS

Phomopsis sp. TELLIEABUES EBAL T ZAF4E  TE2E |
WU B b B 20 BB R AR ES . Ah 2 AR H YR
J& Diaporthe 1 Dicarpella, FH | Dicarpella dryina 7EW;:
AN 1 B T E T Diaporthe sp. 1) 4 44328 BT
SE B JE I HLARMFIR B2 i (A 2 BRA 1T R,
THEIRAN 3.96%

ML RIS B Paraconiothyrium J& H A 4

Aﬁ’*i)ﬁ, H ’:F' Paraconiothyrium sp. 1 K sp. 2 T
25 RS B2 R S8 3 A, o B AR X A R, 3l ik
#) 6.10% 1 3. 05% ; Paraconiothyrium sp. 3 X M\ ZEF1
B2 7 B 30 1 Bk M RJ& B P brasiliense RAFTE
TP,

Colletotrichum crassipes 72 1A PY A B B AL
PR, L RAT 21 Bk, 7R 25 RIS B b A A 12
BR 3 BRA 6 Bk, e BIIR N 6. 40% 3 534N 3 A ark
HILR TRIEM C. coffeanum  fF4E T 22 Fnf v 5
B, T BIRAUN 1.52%

EARBUAR N 9 A LR R B A Phoma, H:
H, Phoma bellidis 3447 10 ¥, 73 BEIA N 3. 05% , 1
2K IR K R o3 004 5 8K 2 Bk 3 B Phoma rhei
A9 Bk, APESHRN 2. 74% , £ M FIA B2 rh 4y A
2 BRI 7 KK ; Phoma senecionis fX M ZEH 43 B515 31 2 £
Phoma sp. M B2 3 A 21 2 #k
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R Lak 4 Jm AN, L AREE s Bz rbeis Ol g iy
e L I8 A Pezicula sp.. Helminthosporium velutinum |
Cladosporium  cladosporioides , Gibberella sp., Fusarium
solani F1 Plesporales sp. 2, Pezicula sp. RArA1EM(1
B AR Bz (11 8k H 1208 1 R 2R YRR Bz
Helminthosporium velutinum W43 B33 %R 2. 43% , 4t
B E 8 Bk , 2R MR 4 Bk, Cladosporium
cladosporioides J6A45 7 #k , Hith 6 ¥RAFHE A 2 v, 25
A1 BR, S EEIR N 2.13% , Gibberella sp. R % 5E
FBAY K AT B R 6 Bk, 7By 1.83% (HTE
25 R B A o0 R A RS AR R R
AT LA HEAE P 1) A= K, A 88 6 ] AT ( Theobroma cacao
L.) FIFE 4 542 [ Taxus chinensis var. mairei ( Lemée
et H. Léveille) W. C. Cheng et L. K. Fu) H/r&15
Bl Fusarium solani TEZ2 97 4 ¥k , R 2R 2 Bk,
Plesporales sp. 2 A 5 ¥ Plesporales sp. 14 3 B ,iX 2
B BITTAFE TR B
2.4 WA EERALIE M E B R EANES

TENE TR 44 A 0r R HoTh U 6 02K
BATTLELLTIM 3 A ERAL AP A 7340, 23502 Phomopsis
sp. . Paraconiothyrium sp. 1 F sp. 2. Colletotrichum
crassipe . Gibberella sp. Fll Phoma bellidis , 1% 5325 ¥ 70 &
B 13. 6% 5 LA 207 A B BR L b B bR B 200
63.1% o Jrh A 27 Ao FHICUAE | ASERALAT 5)
i, 5 5F 2 BTC AT 63. 6% LT 61 Bk, i T MR
Hi 18.6%

LW AR | i AR B i N A T A e
Phomaopsis , Paraconiothyrium . Phoma F1 Colletotrichum ,
TELLFIRAS TR AL A 70 A, 38 226 Fi, o5 B PR B B0
68.9% . MAHIUTE R & 7, 25 54 B ] PN AR TR Y
FEARE (B 755 (0. 27 ) , 2R 5 I I) 5 g B ] N 2 3
T AR RLEEE 5330 47 0. 19 10,18, AR 4% Jaccard AH
RLE Z B B A B At 2 ] DL R b B 128 22 ) P AR
FLTR AR LB A AN RE AR, TR R R 25 22 i) P9 A TR 4
LA ARBIRR B2 Ay vh 23

3 4T w

DA BUEAEAE RN )2, AT & B 9 A B
T2 2B T4 B S TR [ /0 B i T
BAHEATE Y MBS R i 3 SR04
BRI B A EUE 2 TS 5B 0E R o e F 28 1

PACE IIPNOI PR B % St

LA ARCZE | I AR B P A LR AR R
Phomopsis . Paraconiothyrium ., Colletotrichum F1 Phoma
Phomopsis J& B9 E. B KB 43 72 FE 09 B 1, BE 5 | A A
WA LURAL , Forb i) —SERh 2 5 DL A PR AR s I
B, TEATH AR ( Quercus ilex L.) Ji 2% Livistona chinensis
(Jacq.) R. Br. ex Mart.)  EJBR# ( Azadirachta indica
A. Juss.) F1 8 $8 #1 ( Heterosmilax japonica Kunth) %25
iR 0 19 P A= LB T 38 43 s AR B m
Paraconiothyrium J& B 1 & 2004 4F 43 B 45 1, &
Paraphaeosphaeria W) JG 1k 81 i J@ B W J& H B
( Laurus nobilis 1..) P24 BB DL 3R ER s IE SR
(Acer truncatum Bunge) W1 /7 B3 15 B 10 1% )8 H A P.
brasiliense BE % ;= /i pinthunamide F1Hr =i 1L & ¥
brasilamides A-D'™>) | Colletotrichum )& Bt J& — 2%
W OLRR R 7E P 0] BRI B Centella asiatica (L)
Urban ] 2581 548 2 ( Solanum tuberosum L.) &5 25
R 8 AR B0 Th 1) & A 8 B . Phoma
J ELTE A L AR BB AL AT 43 A, A FRES R AR AR
( Trachycarpus fortunei ( Hook.) H. Wendl.) %5 2 fifi 4
Y P9 A EUE P e B ARAR Y Diaporthe Ji ELIH
WA B, 7E 0] 8] F12K [ Camellia sinensis (L.)
0. Kuntze) FHARG A KB, 9 T 5 ( Fusarium sp.) f&
— I IZ W EL T 2B 6 B PR ME A4 AR e T
Z— FEET ARG F. solani WG 47 %3 R
FLLERS PR | BRIFREIE P AR

LSRR P AR5 1 P AR L R 43 2 A 0 s
JURE, 23 5| R A ) ) 25 T 28 E R AR ok 2 Dy 4
AR, T A Hh B 3 SRR e IR, A B A A i
PR b A A PRI 5 i 2 SR AR o AT LA
R AEL ) 14 A R RIS A T, DR T DA R A 2 0 2 B
Ji B A S PR 5 1 A By R A DG LS ARUA N
A EAPOEE RSB ) Bl A A ]
T DA R 1 R T ECE IR 1A IR A R,
i1 35 B AR EAE AL TP ERRES  Be i (L
TEE EARNAFIGREA RIS A FAER . Pk, it
B A7 2 ) X S BT R N A Y HLAR S IR A 0 3
X5 WA E ORI, TEARNESE S R 23
BRI N2 EL A A N A B T2
B, T RE 5 S R bz T Y 23 B G ARk A 8 57
AT O, TR FHAS [ 5 5 ik P4 A LT 7 0 B 0CR S
RIFE R ) B 45 A I il 35 97 S AR T
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WFTEAE R - A6 LA A P P A T Y 20 A
(EIA 22 SR — 4 B> B HA U 41k
ZErf N A BRI AR A AR S HL D iR Bz
SN NG EEESS 8 AN ol R Ea NN DR U IS S G i
B ZN8), AR PN A B AR APEARAR IR B
SR 2 A 22 5 T BN BRI I 22 55 i B
Wi PN A O T L AT, o] RE -5 45 AR AL TR A R AE 25
FAIEA DG, IO R LB, 55 1 5 oA B 422 oo
BUK, i HUB B2 52 B 5 WA= G, T A2 i AR AR TR
Z NI, HR R B LR LB, T L AU
W ERBEAR M BAF R 1R, ZERR N AE H R
TRGH, L Fr SR AR A, B T LR AR e
JLA, ZERR AR AT BN, Sy N A L B A A
AAE S a1/, i LA 2R IR B, Bk 2 i LR A L
R, MM ZZE 0 BRI LU SE , BT LA R N AR LT
MBI PR 2 R AR ) 9 A DT 0 A Y
FANAE LG & 22 05 T A 2=, IR, A7 6 LS A
PN AR BB A8 0 A RIS 15 2 S AT

ZEUEE ) AE N BT 1TS 74 B i YA X
— B A2 S LB T R A (LT TS RS
D& T T8 PN ) R ] sl A 22 S5 5 S 1) I 1) 119
RERE RFZ, M HARF IS S TEED AT
S, P, A R T AT ik Gl i 1TS P
B B8 LEEOOS LSS [R5 P9 A FL B R AT 70 RS 5
PITIERAT T PG LA BRI R RETRAME
GUL S AT IE AN RS E A U BRR Y SR | (HE 52 J7
TEEON B — A 23 26 i o0 U RE M E B R KR,
PR, X R A 28 3 R BOCIb A R 45 IR B S
LA T BE— P M E

WA A AR T PP BE 23 1 B 45 i A [ o
LA 1 R, EL24 AR ) PN A o B B0 R
FEPUIIIRE T8 OSSR, LI ARUAS [R]85 9 AR
HR e A R A R IR AR

S 3Tk
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