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Composition and ecological distribution of endophytic and epiphytic fungi from

the foliage of Pteroceltis tatarinowii
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Abstract: The endophytic and epiphytic fungi from the leaves of Pteroceltis tatarinowii were studied to understand the
composition and evolutionary relationship of endophytic and epiphytic fungal communities on this ancient and peculiar plant.
This study provides valuable information about fungal resource conservation and an improved understanding of mutual
evolutionary relationships between endophytic and epiphytic fungi and their host plants. Additionally, a rich and sizeable
collection of endophytic and epiphytic fungi from this specific plant may provide a unique source of bioactive compounds
associated with P. tatarinowii. Healthy plant samples were collected from natural distribution areas of P. tatarinowii in
Langyashan Natural Reserve, Anhui Province. A total of 2,696 isolates of endophytic fungi (839 strains) and epiphytic
fungi (1875 strains) were identified and classified into 43 genera, 5 families, and 4 orders. Both species richness and

fungal isolation frequency were significantly higher for epiphytic fungi than for endophytic fungi. The dominant order of
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endophytic (90.23%) and epiphytic fungi (92.51%) was Moniliales. Dematiaceae and Moniliaceae were the dominant
families of both endophytic fungi, representing 47.56% and 42.67% of isolates, respectively, and epiphytic fungi,
representing 67.04% and 25.47% of isolates, respectively. The dominant genera of endophytic fungi were Periconia (31.
47% ) and Penicillium (10.73% ). Glomerularia (20.03% ), Gonatoboirys (13.95% ), and Penicillium (12.22% ) were
the dominant genera of epiphytic fungi. Twenty—three common genera of endophytic and epiphytic fungi were isolated from
leaves of P. tatarinowii, accounting for 53. 49% of isolates; Penicillium, Aspergillus, Geotrichum, Gonatobotrys,
Streptomyces , Glomerularia, Paectlomyces, Oidiodendron, Trichoderma, Alternaria, Torula, Periconia, Clasterosporium ,
Phragmocephala, Endophragmia, Stigmella, Acaulopage, Spiromyces, Syncephalastrum, Choanephora, Phomopsis,
Gloeosporium, and Marssonina. Six genera (19 strains, 0.70% ; Oedocephalum, Gilmaniella, Pithomyces, Trichaegum ,
Colletotrichum , and Sphaceloma ) were unique to endophytic fungi, and 14 genera ( 120 strains, 4.45%; Candida,
Botrytis, Tritirachium,  Trichothectum, Thallospora, Basidiobotrys, Chaetopsis, Bipolaris, Menispora, Cordana,
Polythrincium, Cochlonema, Mycotypha, and Stylopage) were unique to epiphytic fungi. Differences in the composition of
endophytic and epiphytic fungi existed at different sampling locations. Periconia (20.5%), Penicillium (5.24%),
Trichoderma (8.70% ) , and Streptomyces (5.13% ) were the dominant genera of endophytic fungi from the sunward-facing
sample leaves, whereas, the dominant genera of epiphytic fungi were Glomerularia (20.03%) , Penicillium (11.74%) ,
Periconia (6.84%) , and Gonatobotrys (5.65% ). The dominant genera of endophytic fungi from the shade sample leaves
included Periconia ( 11.08%) , Penicillium (5.48%), and Oidiodendron (6.20%), whereas the dominant genus of
epiphytic fungi was Gonatobotrys (6.57% ). Periconia was the dominant genus of endophytic fungi isolated from the upper
(17.76% ) and lower (13.59%) leaves. Penicillium was the dominant genus of epiphytic fungi isolated from the upper
(8.94%) and lower (5.01% ) leaves. The Shannon—Wiener diversity index ( H'=2.44) and Margalef richness index (R=
2.88) of endophytic fungi were less than that of epiphytic fungi (H'=2.57, R=3.32). The endophytic and epiphytic fungal
communities of P. tatarinowii had a similarity coefficient of 0.70. Fisher's exact test analysis suggested that there was no
significant difference (P = 0.072) between the composition of endophytic and epiphytic fungi from the foliage of P.

tatarinowit.
Key Words: Preroceltis tatarinowii foliage; endophytic fungi; epiphytic fungi; diversity index; similarity coefficient
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FIRGAE AL Dematiaceae MALFEERE, 435 5 67.04% F1 25.47 ; 76 J&@ WK |, N A L VA SR A # )8 Periconia
FITF B8 Penicillium RSB RE, 7300 5 31.47% F1 10.73% , Bt A L0 LA/NER TR Glomerularia | I 163 )8
Gonatobotrys M5 B£J& Penicillium AR, 703 i 20.03% 13.95%F1 12.22% (5% 1) ,

T REL 7 A AR RIS A T TR R ZE AT e, AP — e 2 5 PN A T R B A RT3 £ A 1) TR R
KE 23 &, & #] 53.49%, 53 B N EH IR Penicillium . W 5 & Aspergillus . H1 5% J& Geotrichum . 12 i 16 J&
Gonatobotrys HEER Streptomyces IINIREEJE Glomerularia V5% Paecilomyces M TEIE Oidiodendron KNEE
Trichoderma SCHEALE Alternaria (48 401)& Torula | )& Periconia . J11J& Clasterosporium . 2 35 K7 &
Phragmocephala | N bR )E Endophragmia Ui S EE Stigmella T E Acaulopage . e Spiromyces | 4k
L% & Syncephalastrum . 5% 5% J& Choanephora , Yl 2% 15 5 J& Phomopsis . 35 K 1 )& Gloeosporium F1 %L — 71 )&
Marssonina , 3553 B KR 2557 KR, 7 94.84% , MM F NAEEBF A NEA 6 1, 305 19 £, 5 0.70% , 5
AL ERBE B Oedocephalum . fLER T )& Gilmaniella . B J8. 55 J& Pithomyces . B )& Trichaegum . §i] £ 1 J&
Colletotrichum FilAf1)& Sphaceloma ., Bt FLRFFA MEA 14 4, 20085 120 £k, o5 4.45% , o3 i 22 18%
J& Candida %5188 Botrytis | EHER Tritirachium RS JE Trichothecium JE N 18 Thallospora | =ikl
g Basidiobotrys BEE Chaetopsis R Bipolaris | THER Menispora . X8 JE Cordana 12 )H
Polythrincium JEAR%:JE Cochlonema #3258 Mycotypha FIAE HBE )& Stylopage, i1 Fisher's exact test 5347 i
IR TR P A R A BB B AL OC I B 22 5 (P=0.072 > 0.05) , 3X 1] RERG /R %5 A8 A P A R A
TR A Z AR S DI R G 2R

x1 FEMFNENHEERRHBEERS T

Table 1 Composition of endophytic fungi and epiphytic fungi from leaves of Pteroceltis tatarinowii

1L L b
% H # J& Endophytic fungi Epiphytic fungi
Class Order Family Genera BT/ % SIS %
Isolation frequency Isolation frequency
22 AT FL A N il LN Eokes HEJE Penicillium 10.73 13.95
Hyphomycetes [l Moniliales Moniliaceae M2 & Aspergillus 3.93 3.02
W) Geotrichum 0.12 0.05
RS Candida 0 0.38
B LR Gonatobotrys 4.65 12.22
HEREJE Streptomyces 2.50 0.11
/NEREER Glomerularia 3.46 20.03
SLERTEJE Oedocephalum 0.36 0.00
TR Paecilomyces 0.95 3.50
Wik )@ Oidiodendron 6.20 0.05
HIHIHLE Botrytis 0 0.16
ABEJE Trichoderma 9.77 8.78
A TR Tritirachium 0 0.43
BAVEHLJE Trichothecium 0 3.98
JEI-)E Thallospora 0 0.38
At Total 42.67 67.04
A AR HEREJE Streptomyces 8.10 3.72
Dematiaceae @R Torula 0.36 0.27
FLERFLE Gilmaniella 0.12 0.00
SRS Basidiobotrys 0 0.05
PRHTJE Periconia 31.47 8.19
BHIE)E Chaetopsis 0 0.05
JIH)& Clasterosporium 0.12 0.11
Z KR TEE Phragmocephala 4.29 5.82
WNFETE Endophragmia 2.74 6.41
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SENCAT) B A LT
% H # J& Endophytic fungi Epiphytic fungi
Class Order Family Genera Ir B/ % IR %
Isolation frequency Isolation frequency
BIUE AR Bipolaris 0 0.05
INH AR Stigmella 0.12 0.22
LA TR B Menispora 0 0.32
XS Cordana 0 0.22
SBFEJE Pithomyces 0.12 0.00
BHAE Trichaegum 0.12 0.00
WA B & Polythrincium 0 0.05
i f 2 TG P T L TR SR UE! 411 Total 47.56 25.47
Goelomycetes Melanconiales PRI fR) W FLAE Colletotrichum 0 0.27
Melanconiacea HMRAME Gloeosporium 0.12 0.38
i[5 FLJ& Sphaceloma 0.12 0.11
£~ & Marssonina 4.17 4.15
A1t Total 4.41 4.90
Ry H Bkre Ak L5 B8 Phomopsis 0.12 0.81
Sphaeropsidales Sphaeropsidaceae A1t Total 0.12 0.81
AR EHH BEA JIEREEE Cochlonema 0 0.05
Zygomycetes Mucorales Mucoraceae Tohi%E @ Acaulopage 0 0.05
EATEE & Spiromyces 1.67 0.92
I35 Syncephalastrum 1.31 0.00
5t %8 Choanepho 1.07 0.22
Wik E® Mycotypha 0.24 0.00
TR EE R Stylopage 0.95 0.54
At Total 5.24 1.78

2.2 RIEIEALE R R AR R AR TR TR 2 A

H15% 2 AT LA Hh T AN [ AR A2 it ) 1A A4 60 B0 A 0 49 ) i B AT O T RE A 5 858 Penicillium | 1t %5 )8
Aspergillus JEFLIE Gonatobotrys 75 5 J& Paecilomyces . KBEJ& Trichoderma 35t J& Alternaria . )&
Periconia 283 RALJE Phragmocephala TN FGIEJE Endophragmia 329 A& o TR F PN A B IR A= B
AR LA 1] FH AT R it o0 B SR TR B AR IO B 22, 200l 1K 2] 495 BRAN 1382 Bk, il 58.88% 11 74.42% , LB IR iy
OB IR I RREIOR N B D A3k 344 BRAN 475 Bk, 23 41980 25.58%

1) B 1] P it 2 5 414 DAY A SR A B 2B L B A DBV (TF = 5% ) AP AE— € 22 5 1) BH N AR LT AL 34
J&h {1 J& Periconia (20.5%) . K% )@ Trichoderma (8.70%) . B %% J& Penicillium (5.24%) 5% &
Streptomyces (5.13%) , i B E L RE /NEREER Glomerularia(20.03% ) T 5 & Penicillium (11.74%) B A4
J& Periconia (6.84%) . & % 4 J& Gonatobotrys (5.65%) ., In] BN 4 H & G & )8 R 16 J& Periconia
(11.08%) . 75 % J& Penicillium (5.48%) . ¥ #8J& Oidiodendron (6.20% ) , Bf A= 3 T UL ¥ Ja I i 18 )
Gonatobotrys (6.57%) . FH_L AT UL, 1) B ) B 09 P9 A BT 3802 USRI )& Periconia M B RARFTERE, 700
20.5%F1 11.08% ; [ 5 )& Gonatobotrys A 1] FH ) B ¥ 437 1 [R] 2 AT (9 B A= B AR AR RE, 43501 o5 5.65% il
6.57%

PR E R R R R O3 B N AR TR RN B A R A A R A N R B e S, RSN AR
B E A )E Periconia (17.76%) K% )& Trichoderma (7.03%) .75 5 J& Penicillium (6.79% ) ; [ 4= B
WAL R B A MR Gonatobotrys (10.50% ) |75 5 )& Penicillium (8.94% ) FINF&{)E Endophragmia (5.98%) .
TR E R LR R SRR Periconia (13.59% ) WA LIS Oidiodendron (6.20% ) , it A= BRI L5 JE o /1
B EJE Glomerularia (18.63%) PR #1)E Periconia(7.05 %) . %% J& Penicillium(5.01%) ., MR UL, FHRFIT
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BRI N A LT IR 4 2 DL SR )8 Periconia Ry RARFTEHRE, 4315 17.76% F1 13.59% ; 5 % J& Penicillium 4
L ERAT A ) R A R A R A A, 20 i 8.949% 11 5.01%

*2 AESCEEMRFNEMMEERRHNERRSBINE
Table 2  Composition and isolation frequency (%) of endophytic fungi and epiphytic fungi of Pteroceltis tatarinowii from different

sampling position

P A= FLE Endophytic fungi Fff Az BB Epiphytic fungi

B i FH IHi et T B i FH IF ot TR
= Shade Sunward Upper Lower Shade Sunward Upper Lower
Genera ITEIIE Yo ST B T ST BN/ T Y EIIR/ Yo 3 IR/ Yo T IR/ Yo ST MR/ T Sy B/ %

Isolation Isolation Isolation Isolation Isolation Isolation Isolation Isolation
frequency  frequency frequency frequency frequency frequency  frequency frequency

HHIB Penicillium 5.48 5.24 6.79 3.93 2.21 11.74 8.94 5.01
M5 & Aspergillus 1.07 2.86 2.15 1.79 0.97 2.05 1.18 1.83
BB Geotrichum 0.12 0 0 0.12 0 0.05 0.05 0.00
B 241 B8 Candida 0 0 0 0 0.38 0 0.38 0
[ LR Gonatobotrys 2.03 2.62 1.55 3.10 6.57 5.65 10.50 1.72
HERZ )& Streptomyces 2.50 0 0 2.50 0.05 0.05 0.11 0.00
/NEREEJE Glomerularia 0.72 2.74 1.91 1.55 0 20.03 1.40 18.63
SLERBEIB Oedocephalum 0 0.36 0.12 0.24 0 0 0 0
B RIE Paecilomyces 0.60 0.36 0.36 0.60 0.59 2.91 1.13 2.37
W3R Oidiodendron 6.20 0 0 6.20 0 0.05 0.05 0.00
TS Botrytis 0 0 0 0 0.11 0.05 0.11 0.05
KEE® Trichoderma 1.07 8.70 7.03 2.74 2.58 6.19 4.58 4.20
HWEIR Tritirachium 0 0 0 0 0.16 0.27 0.22 0.22
YU Trichothecium 0 0 0 0 3.98 0 3.98 0
JEM-F8J8 Thallospora 0 0 0 0 0 0.38 0 0.38
BETEIE Streptomyces 2.98 5.13 4.17 3.93 1.02 2.69 0.54 3.18
B4l JE Torula 0 0.36 0.24 0.12 0.05 0.22 0.05 0.22
FLERAUE Gilmaniella 0 0.12 0.12 0 0 0 0 0
S LS Basidiobotrys 0 0 0 0 0 0.05 0 0.05
B H1JF Periconia 11.08 20.50 17.76 13.59 1.35 6.84 1.13 7.05
BHNEIE Chaetopsis 0 0 0 0 0 0.05 0 0.05
TI{8J8 Clasterosporium 0 0.12 0 0.12 0.05 0.05 0 0.11
ZIESIRILIE Phragmocephala  2.38 1.91 2.50 1.79 1.29 4.52 4.52 1.29
W@ #LE Endophragmia 1.67 1.07 2.62 0.12 2.75 3.66 5.98 0.43
BIEIRIR Bipolaris 0 0 0 0 0.05 0 0.05 0
JNI AR Stigmella 0 0.12 0 0.12 0.05 0.16 0.11 0.11
I B Menispora 0 0 0 0 0 0.32 0.32 0
B XER Cordana 0 0 0 0 0.22 0 0.22 0
J¢ AR Pithomyces 0 0.12 0 0.12 0 0 0 0
BHAE Trichaegum 0 0.12 0 0.12 0 0 0 0
WKETE & Polythrincium 0 0 0 0 0 0.05 0.05 0
AR Colletotrichum 0 0 0 0 0.22 0.05 0.11 0.16
LR AE Gloeosporium 0.12 0 0 0.12 0.22 0.16 0.16 0.22
ilA 7@ Sphaceloma 0.12 0 0 0.12 0 0.11 0.05 0.05
£ & Marssonina 0 4.17 4.17 0 0 4.15 1.51 2.64
TUZE SR Phomopsis 0.12 0 0 0.12 0 0.81 0.16 0.65
EVR RS Cochlonema 0 0 0 0 0 0.05 0.05 0
Tei% & Acaulopage 0 0 0 0 0 0.05 0.05 0
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WA B Endophytic fungi [t A= EL & Epiphytic fungi
) [FF T [ TR ) PR T [ 7K TR

& Shade Sunward Upper Lower Shade Sunward Upper Lower
Genera SRR % SRR %o SYEIRA/ Do SYEIA/ % THEIR % IR Yo SYEIRR Do S EITA %

Isolation Isolation Isolation Isolation Isolation Isolation Isolation Isolation

frequency frequency frequency frequency frequency frequency frequency frequency
TEREEE )R Spiromyces 0 1.55 0.72 1.07 0.22 0.70 0.16 0.75
LT R Syncephalastrum 0.95 0.36 0.48 0.83 0 0 0 0
5% J8 Choanepho 0.72 0.36 0.36 0.72 0 0.22 0 0.22
Wik % B Mycotypha 0.12 0.12 0.12 0.12 0 0 0 0
1R Stylopage 0.95 0 0 0.95 0.48 0.05 0.27 0.27
411 Total 41.00 58.88 53.16 46.96 25.58 74.42 48.14 51.86

Wit Fisher's exact test 43T, 45 R R0 (3 3) . (1) R F 9 A= B B RELELRCSR T FH A 3504 i A A7
TR EZFZINP=0.029) , 76K A H B3 AR 2 rh ) TR FF AL TE I .25 57 (P =0.083-0.758) 5 (2)
R e B A BB B R L SR T AN AR A B 22 F 22 AN (P=0.032) , FEok H B I REAR Z i
PR AFA BRI JE A B 25 57 (P =0.08-0.996) 5 (3) 3k FI 15 A8 [R) — 30 ( BT, BH T 3R 38 ) fRE & 43 88 3148
B4R IOE P A R AR A R R A 0 2 8 JE B (. 22 5+ (P =0.074, 0.098, 0.052, 0.535), DA 45K R
B R 9 AR R AR B R R AR S DI AL OC R R S 1 A K & R R B2 K
T NFGE PRI R

F3 FEEGCEEN A R EREEARNE RS (p E)

Table 3  Analysis the difference ( p value) composition of endophytic fungi and epiphytic fungi of Pteroceltis tatarinowii from different

sampling position

SpE irg=iv WA B Endophytic fungi Fff Az BLP Epiphytic fungi
Group Sampling g P I T Bl el 2 T
position Shade Sunward Upper Lower Shade Sunward Upper Lower
A LT R i - 0.758 0.734 0.029 0.074 0.014 0.034 0.350
Endophytic fungi PH - - 0.114 0.159 - 0.098 0.265 0.542
st - 0.083 - 0.052 0.125
TR - - 0.535
B AR ELTA [S3N] - 0.08 0.032 0.505
Epiphytic fungi FH THT - 0.996 0.115
B - 0.363
TR -

2.3 HEM R AR E R R AT

IS 4 A0, FAE M AR BRI SR B TR bR 839 Bk, 31012, 29 J& 5 67.44% 1 T AR A B A I A A
IYEERPR 1857 Bk, i 68.88% ,37 J& , 15 86.05% . PNAE TR LA FH AT iy 735 A TR AR B I i 22 (495 1K) , LLFA
T 5 P25 8 TR R D B/ (344 %) B AR FCTRT 70 B R TR R B N R BT 1 2R AR ML, 7 AR o oA A AT LA
TR B AR R 2 (27 J&) |, DA AR B n R A AR S de b (18 ) | i AR I R R A R T A R
R FEA S5 2 A, 18 N A B Y Shannon-Wiener index (H') ZHEPEFE %50 (2.44) F1 Margalef index
(R) FEEFEE(2.88) ¥4/ N HHEIF A BB Shannon-Wiener index (H') ZFEPEFEEL(2.57) Fll Margalef
index (R) $§J§*57§&(332) ,fﬂ%%ﬂ/ﬂ Evenness index (E) i@”ﬁfﬁ?‘é%&%?*ﬁ%,%%ﬁa‘éE%@ﬂTHW \
W A B S S RE AR — B

S L 1 BFRT [ BH 5 A i 225 1 PN 2B LAY TR AR AR | JB 4 Shannon-Wiener index (H') ZHEPER
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HUFN Margalef index (R) & BEFEEIY 43 )/ T 15 RELRA A= B0 B AH N 1 T8 AR 205 L J8 41, Shannon — Wiener index
(H") ZHEPEFEEUR Margalef index (R) FE& BEFEEL, M3 5] FEFE X Evenness index (E)AAHZ, AR A
N A L I AR i (2.46) , £ 5 BN IR (3.02) , EAREY 2R FLIE 19 2R R £ 5 B d/ b, A

FLTR DA B 7R 720 88 00 LR B 2 RV (2.41) , R BN IROR (3.16) .

F4 BHEALEEENHEERENSHEERNITE

Table 4 Diversity indices of endophytic fungi and epiphytic fungi from leaves of Pteroceltis tatarinowii

P42 B Endophytic fungi

Rff A= EL1E epiphytic fungi

ZREE - - EZus -
o e vk EWE O BNE bk v ERE Boi)s
B AR A T R A ¥ B e % T " eI e % ¥
. Jm %L i34 TR K JE % TEHL EizEd
Sampling position No. of . Shannon- ) Shannon-
irai Genera Wi Margalef ~ Evenness No. of Genera Wi Margalef Evenness
rain liener iener
straimns indexe(;l’) index (R) index (E) strains indexe(i]' ) index (R)  index (E)
BAT Shade 344 20 2.37 2.25 0.79 475 23 2.39 2.47 0.76
FHTAT Sunward 495 22 2.20 2.35 0.71 1382 33 2.39 3.07 0.68
[-#B Upper 446 18 2.17 1.93 0.75 894 32 2.41 3.16 0.69
T Lower 393 27 2.46 3.02 0.75 963 26 2.24 2.52 0.69
B3t Total 839 29 2.44 2.88 0.72 1857 37 2.57 3.32 0.71

2.4 TR oA AR AR A R T AL R S B

SEHRAE R (R 5) , H R R AR R AR BT TR A B EA B B AR R AT R BGE 070, MR
[Fi) SR AP 77 HELI R AR v 8 ) P A T TR AR R (LR 28880 ( Cs) 78 0.62-0.90 22 J] , R F 75 18 [ FH AR i
b FR AR i 20 1) A A T R AR R B8R B (Cs = 0.90) |, BRTAFEZH ISR ARU I e A1 O A7 7E Tk A 5 48
[ri) B 5 1] BH AR it 22 TR AEARRUT: RT3k 062, T R I A AR 43 125 %) RS A 0 T TR AR AR RL T FRERTE 0.68—
0.88 Z 1], IF A BUAR B S K AFTE T2k B R -0 ) BH A it 22 1] AR R ECH 0.88 , T 2H UAR (U 5
AR IRAEAE T2k B 518 0 BH 55 1) B BORE i 22 1) (E AR R 0.68, 245 R 5 [kl i Fisher's exact test
SrHTIAS RIEMIG 0, BRI 7 9 A R A B R R A 25 R AN W AR

R5 FEALENHEEEHFBUERE(Cs)WItE

Table 5 Similarity coefficients of endophytic fungi and epiphytic fungi from leaves of Pteroceltis tatarinowii

WA B Endophytic fungi

Fff 4= B Epiphytic fungi

KA I L P IAA
Sampling position R T fi) ¥ it 1g) Sampling position L T 16 B li ]
Upper Lower Sunward Shade Upper Lower Sunward Shade
13 Upper - 0.71 0.90 0.68 3 Upper - 0.72 0.86 0.80
T#E Lower - 0.82 0.85 T Lower - 0.88 0.73
[ BH Sunward - 0.62 18] FH Sunward - 0.68
7B Shade - [a] B Shade -
N Bff A= BB Epiphytic fungi
A FLR - - . _
Endophytic fungi 1) 1f B L R
Shade Sunward Upper Lower
1B Shade 0.56 0.68 0.65 0.65
] FH Sunward 0.58 0.58 0.52 0.67
36 Upper 0.54 0.55 0.52 0.64
T Lower 0.60 0.73 0.64 0.68
Bf A FLPE Epiphytic fungi
WA HTE

0.70
Endophytic fungi
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3 e

WFFEAE R s, TR B A A L LA B TET AR & 23 25 0 TR AR 0 e 22 (495 Bk ) |, LB 20 239 1 T R A i
d /D (344 BR) R R BE AR ELTE 23 B O TR ECR IR R B T 2SI AL, AN AR LT Y Shannon —
Wiener index (H') ZHEMEFE%L(2.44) Fl Margalef index (R) =& B 4540 (2.88) ¥4 5/ T F8 [t A= EL 1
Shannon—Wiener index (H') ZFEFEE(2.57) Fil Margalef index (R) & EEFE%2(3.32) ,(H P ) Evenness
index (E) ¥ EIRBULP AR UL ERECE T AT AN Fr S0 A RO S SRR RE A — 2, MM A R
LA T B R B AN SR S P e B AR (P=0.029) , X SO G I R T AR I PN A= L TR R B A R
REZ A A B VAT AT 2R N AR BT AT RERR 1 A B A AU FR 28 LLAE, AT REA L6 2ok I8 T B A BT i Y
AR EE SR | 55 B A= FLTA PO R AR 2 207 OC W S HE Y i A RS VB IR IR A ORI DEIR 5 Ah
2R Bk XU TRLEE IR 22 S50 2 TR R A Q. IRV BE S P A B B 7R 53 9 2% A4 TR R AT LA ask i e 48 L [ B A 1
Fi B T A A BEFR T A R A R A= FLTRT AT SE AT B 2= PR 58 75 MBI R P A 00 A A= T 1 R ) ] i
AR A AL TR Y R R SR RIS, W52 Z IR AN,

A H A BRI R N R 2 (27 JR) , L R B R A i (18 &), T
R B AR T TR AR R IR LR S S R B, AR TR AT BRI A PN AR R Y 22 R R R (2.
46) , FE BE N EK(3.02) , LA EARIY N AR BT 1 AR R B s/ MR B DL BRI oy B B
T 2R B ms (2.41) , B BE B R (3.16) o 2R I 1) BRI [m JF 5 0 P A it 0 153 1140 PN A T 1Y) T AR
i JEH Shannon—Wiener index (H') ZHFEVEFEEUM Margalef index (R) =& 78 50450 51/ T 5 A8 B A= LT
A TR MR B 21 Shannon—Wiener index (H') ZFEMEFEECA Margalef index (R) & BEFE 4L, M4 5) BE 8 4%
Evenness index (E)AHH . XFP4EF AT RE LA /MR A EE N 2 (DGR R TR B AR KRR B AG 2 =
M B 5 ) X35 HEL T ] Xl 1) B A2 LR S I AR Y . N AR LT AR TR I ZH U RO AR R PR
JE AN R B SEMAAR BN R IR TR E |, X BRI B R A 45 2R

TR R DA A RO AR TR TR 2 A B AR DL AR R EGK 0.70, 53X — 25 R 78 45 7 A
AU 5 A B 2 AR A YR &R , 817 Fisher’s exact test TR T X —2518, W 4s R n]
Rt — AR A LA 5 e A LA A B R A R AR L SR A SR DA [ SR AR F 57 5 4 Pt
FREAS A3 B 1 D9 A T TR R IR AR R B (Cs ) 7E 0.62—0.90 Z (8], > [ 7518 1] FH A9 A% & AT BB A RE & 4
B N AR LT TR AR R BCA R (Cs = 0.90) , B ISR SR IR R A7 AE Tk A 5 AL 1) B 5 1] B A A
At Z 1], FARLIE P AR A o3 A B A LR TR R A AR DI R ECTE 0.68—0.88 2 [1), T AFALBUAH I fe KA AAAE T
S B R A BH AR S Z 18] AR REGR 0.88 , TR HEA MMM R B A I IR AF7E T2k B 5 18 1) B [l B A
At Z 1] o AN RV BORE 857 75 4 P A A T BEE A T R 22 S Y D R T BB B2 %, EL T A A R 5 1 2
S BT AE RN A LT 1Y B ARRAFIRES A G, 2 5 B b i A B8 25 A G, A 358 25 F i 28 Al 2 15 A R T AP
e LA BRI R AT P RIEE M B A e e 2 R A faf 45
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