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(R T RFA GRS E AR, B 650500)

A N B YRR R TR A M B 1R DR ) 8 B B T (Arabis hirsuta) | B A 2538 (Rabbosia. eriocalyx ) FEIH: ] ( Rosa
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Diversity of endophytic fungi from six dominant plant species in a Pb-Zn mine

wasteland in China

LI Dongwei, XU Hongmei, MEI Tao, LI Haiyan"
Faculty of Life Science and Technology, Kunming University of Science and Technology, Yunnan 650500, China

Abstract: The fungi which cause asymptomatic infections in living plant tissues are called endophytic fungi. They comprise
diverse groups of fungi and may protect their host plants against the insect pests and phytopathogens, as well as increase
hosts fitness in extreme environments. In order to document the ecological relationship between endophytic fungi and their
host plants which grown in heavy metal contaminanted soils, the endophytic fungal diversity, the dominant fungi and their
host specificity of six dominant plant species (Arabis hirsuta, Acacia decurrens, Symplocos paniculata, Rabbosia eriocalyx,
Arenaria serpyllifolia and Rosa longicuspis) collected from the Huize Pb-Zn mine wasteland of Yunnan Province, southwest
China, were investigated. A total of 495 culturable endophytic fungi were isolated from 690 stems and leaf segments of the
six plant species. The isolation rate of the endophytic fungi in the six plant species ranged from 0.42 to 0.93, and the mean
isolation rate was 0.72. The highest isolation rate appeared in R. eriocalyx, and the lowest isolation rate appeared in Ro.
longicuspis. Tt was found that the isolation rate of the endophytic fungi in the stems was significantly higher than that in the
leaves (P<0.05, ¢ test) in the six plant species. Based on their morphological characteristics, the way of spore production
and spore characteristics, the sporulating isolates were identified to genus level. Non—sporulating isolates were identified as
mycelia sterile and sorted into different groups based on the colony surface texture, hyphal pigmentation and growth rates
after two months sporulation. The fungi were identified to 20 taxa, of which Phoma and Peyronellaea were the dominant

endophytic fungi. The endophytic fungal richness of the six plant species was different. The highest endophytic fungal
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richness appeared in Ara. hirsuta, R. eriocalyx and Ro. longicuspis, from which 13 endophytic fungal taxa were obtained.
While, the lowest richness appeared in Aca. decurrens and only nine taxa were found in it. Each plant species harboured
one to two dominant fungi. The dominant fungi of Ara. hirsuta, Aca. decurrens and R. eriocalyx were Phoma and
Peyronellaea , the relative frequency of them were 47.22% and 27.78% , 73.33% and 16% , 48.21% and 27. 68% ,
respectively. Alternaria was the dominant fungi of S. paniculata, the relative frequency was 46.67% . The dominant fungi
of Are. serpyllifolia were Alternaria and Peyronellaea, the relative frequency was 26.74% and 25.58% , respectively. The
dominant fungi of Ro. longicuspis were Phoma and Alternaria, the relative frequency was 33. 34% and 15. 56% ,
respectively. The diversity index of endophytic fungi in the six plant species ranged from 1. 05 to 2. 29, which was similar to
the diversity index of other non—polluted environments, suggesting that there are various heavy metal —resistant endophytic
fungi in heavy metal contaminated areas. Besides, the diversity index of endophytic fungi from stems was 0.98—2.13 | it
was higher than that from leaves (0.69—1.79). Furthermore, we also found that the similarity index of the endophytic
fungi in the six plant species ranged from 0.455 to 0.833, and the highest similarity index appeared in S. paniculata and
Ro. longicuspis (0.833), and the lowest similarity index appeared in Aca. decurrens and Ro. longicuspis, it was only

0.455. These results indicated that the host specificity of these endophytic fungi in the Pb-Zn mine wasteland was lower.

Key Words; Pb-Zn mine wasteland; endophytic fungi; diversity; Peyronellaea; Phoma

HEYIN A= ETA (Plant Endophytic Fungi ) J& 8 AR S 75 H AR T s ) — & B4 i B B A= 0 T BRAE Y ZH 2L RN 25
B PR A AR R O IR (Y BLA L e a AE TE A5 B 2R FOK AR R b B S A
JT RS AR R R B W TP AR A R SRR . EAAMEE A 20 HE2S 80 AT IR, X T | BT
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1.1 #¢i

MR LR Rk, T s R T, SRR FH BT (K2 103°03'—103°55", b4 25°
48'—27°04" Z[a]) . Z23g Ak L 4R IG MRS I8 B A BT FRE B d i D SRR, o Ml I FR 8000 Z2-F-J5 K B4
CA 250 Z4ED 5 JR B GOC /A o fr, PRER AT I HE R BYRESR & BB, ARG T Z4E I A R IK A
R H R AR B BAAE ), DA HEAR TR B A A A 4K
1.2 At

T B RGIT (Arabis hirsuta) 5 ¥ (Acacia decurrens) | P18 ( Symplocos paniculata) T2 75 75 5% ( Rabbosia
eriocalyx) 758 (Arenaria serpyllifolia ) FE|HE R ( Rosa longicuspis)6 FIAEYIFEAT 2009 -4 H 11 HR T/
BRI A] A . SR 76 50 m® HEHLHL, B3R P BEATLE U R A AR 10 Bk, BT R 3 Br 2—3 4F
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R1 6 HEEEETEFV EHEYNERENS BME

Table 1 Isolation rate of fungal endophytes from 6 plant species in a wasteland of Huize Pb-Zn mine of Yunnan

HAHEL TR EL Pau=r

6 FEMY PN Tissue Number Strain Number Isolation Rate
Host Plant Family nf: E it nf E it nf £ At
Leaf Stem Total Leaf Stem Total Leaf Stem Total
TiBRIT Ara. hirsuta +F AR Brassicaceae 60 54 114 35 37 72 0.58  0.69 0.63
145 H Aca. decurrens PEEF} Rubiaceae 36 54 90 5 70 75 0.14 1.30 0.83
FE S. paniculata JRARL Symplocaceae 60 66 126 19 86 105 0.32  1.30 0.83
THEFELHKR. eriocalyx JEIEFL Labiatae 54 66 120 23 89 112 0.43  1.35 0.93
TR Are. serpyllifolia £ 7R} Caryophyllaceae 66 66 132 24 62 86 0.36  0.94 0.65
BIHEH Ro. longicuspis #F} Rosaceae 54 54 108 21 24 45 0.39  0.44 0.42

2.2 NAEEREWHMK

ZME 495 BRNAE B 0 I8 T 25 5 558 (Phoma) 3CEETRE (Alternaria ) FIIRIE B2 & ( Peyronellaea ) 55 20
MRPIT(R2) , HPER T BEFFSAEHERT N AEERM RS A 13 M AEMEE DA 1
s B R AUH 9 Fi,
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L FANRIC TR AT B RIIT | 1001 FA R B A5 A0S M O 3 N A U R, AR 0 B AR A R 47.22%
73.33% 48.21% 1 27.78% 16% 27. 68% ; M B H4 P AE L TR hy S Bk A, AHX 3 B AR 46. 67% 5 s 5%
B PLFA N A FL TR Ry SCHEFRRIRAG BT , AR 23 B A 53301 Ry 26. 74 % 1 25. 58 % 5 14 A DL TR hy 25 i 5 Al
SRR AR S BIARERS 5 R 33.34% F1 15.56% (£ 2) .

WEER T fEAS M B AR B 6 R 9 A BT 2 REMEFR E03 9 1,90 1. 05,
1.77.1.72 1.97 F12.29, 6 FAHY)ZE N A FL ) A 18 BUFE 0. 98—2. 13 Z (], #f BH b 55 T FH L A 4 - A
A B ZREPEFR%0(0.69—1.79) (£ 2) .

F2 6 MEYNEERNHENSBEAEMSHEME(H)
Table 2 Relative frequency and diversity( H') of fungal endophytes from 6 dominant plant species in Huize Pb-Zn mine wasteland
A LR AU AR XT 4 B 45 % Relative frequency/ %

pre— EE%T’#’?% RSN EIE %%‘é‘?% I N ﬁlﬁéﬂ ‘
Taxa Ara. hirsuta Aca. decurrens S. paniculata Ra. eriocalyx Are. serpyllifolia Ro. longicuspis
LS TS T S LR A
Ascomycete — — — — — — — — — — — — — — — — 15.00 6.67
Mitosporic fungi — — — — — — — — — — — — — — — — — —
Phoma sp. 1 36.84 35.29 36.11 72.60 — 70.67 12.09 14.29 12.38 48.31 13.04 41.07 18.97 10.71 16.28 16.00 15.00 15.56
Phoma sp. 2 2.63 — 1.39 1.37 — 1.33 2,20 7.14 2.8 1.12 — 0.89 3.45 3.57 3.49 12.00 25.00 17.78
Phoma sp. 3 — 2,94 1.39 1.37 — 1.33 — — - 225 — 1.79 - — — — — —
Phoma sp. 4 7.89 8.82 8.33 — — — 1.10 — 0.95 562 — 4.46 6.90 — 4.65 — — —
Alternaria sp. 2.63 2.94 2.78 4.11 — 4.00 47.25 42.86 46.67 5.62 21.74 8.93 13.79 53.57 26.74 28.00 15.56
Steganosporium sp. 7.89  — 4.17  — — - 7.9 — 6.67 — — — — — — 12.00 — 6.67
Rhizopus sp. — — — — 50.00 1.33 — — —  2.25 4.35 2.68 — — — — — —
Aspergillus sp. 10.53 — 5.56 1.37 —  1.33 — — — — — — —  3.57 1.16 —
Cladosporium sp. — — — — — - 2.20 — 1.90 — — — 1.72 7.14 3.49 4.00 — 2.22
Penicillium sp. — 5.8 2.78 1.37 — 1.33 — — — 1.12 435 1.79 5.17 — 3.49 — — —
Peyronellaea sp.  15.79 41.18 27.78 15.07 50.00 16.00 12.09 7.14 11.43 21.35 52.17 27.68 29.31 17.85 25.58 8.00 10.00 8.89
Fusarium sp. 1 5.26 — 2.78 — — — — — — 1.12 — 0.8 — — — — —
Fusarium sp. 2 — — — — — — — — - 112 — 08 — — — 4.00 — 2.22
Phomaopsis sp. — — — — — —  6.59 — 5.71 — — — — — — 4.00 — 2.22
Trichoderma sp. 526 — 2.78 — — — — — — — — — — — — —  5.00 2.22
Gloeosporium — — — — — — — — — 8.99 — 7.14 3.45 —  2.33 — — —
Monocillium 2.63 2.94 2.78 — — — — 14.29 1.90 — 4.35 0.89 — — — 4.00 25.00 13.33
Yeast 2,63 — 1.39 2,74 — 2,67 7.69 7.14 7.62 — — — 13.79 — 9.30 4.00 — 2.22
Mycelia sterilia — — — — — — 1.10 7.14 1.90 1.12 — 0.89 3.45 3.57 3.49 4.00 5.00 4.44

Diversity (H'") 1.99 1.42 1.90 0.98 0.69 1.05 1.71 1.67 1.77 1.64 1.35 1.72 1.98 1.43 1.97 2.13 1.79 2.29

2.3 HYNAEER AL R B
M3 LA 6 Rl DAL A A FLTE O AR M 2R BOFE 0. 455—0. 833 Z[A], o (A -5 8] 301 ) AR AL
PER LR, 9 0,833, T fi A FA S (8140 A AR UM R KR AR, O 0. 455,

®3 6 MEMANERENECERY

Table 3 CS of fungal endophytes from 6 dominant plant species in Huize Pb-Zn mine wasteland

BT AL VN FiE BUAEIER Fiig kel
Ara. hirsuta Aca. decurrens S. paniculata Ra. eriocalyx Are. serpyllifolia Ro. longicuspis
WEERIT Ara. hirsuta
fE M Aca. decurrens 0.727
FHA# S. paniculata 0.667 0.500
FBEHFZK Ra. eriocalyx 0.692 0.636 0.583
H4R Are. serpyllifolia 0.667 0.700 0.727 0.667
B Ro. longicuspis 0.615 0.455 0.833 0.538 0.583
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0.42—0.93 Z[a] ,SE¥98 0. 72, 5 CHRIHE 19— Le AR5 XAEY N AR B A0 73 B ARR A FL B AR, ]
PRI N A B O AY B RAE 0. 61—0. 92 Z (8] FR b 7 UL 24 FHAR 4 P9 A8 B 43 B R AE 0. 70—0. 93
Z IR FEAR Y N A LR IS B ATRAE 0.23—0.47 Z I8N X U AR 4R TS YAt TRt E A
Py AE FLTR X S8 N AR LR A B RO I T A R I 52 Pk R A RE G v T8 E AR YY) TG R AT 52 R A T —
ST, BEAh, FRAT R BT AR 28 N A BLTA 0 23 B S I 3 Tt (R 1), 52 AT T I A LR 43 B8
R TR AR B AR A S vT BE R TR A R R R T 22 B R 4 e AN T R T P9 A L A
A RE S A R g i g

WAE LRSS T 20 DM Ron (3R 2) . Hirh 20 & B AEEYREN K S0 il Y h o i i) N AR
FLH  TE A R A AR R 25 R A0 A, LA 43 BERUR AR L T 16. 19% 7E B/ A S MA G h
HE A 48.21% 1 73.33% W TR ASRHERIE I E A 4 R, B8 T — 2R 2R,

IR TS SR R 70 W HEH WA h o) — LA AR B2 IR R P 00 25 | it rh R 53 12545
)Xo B A 27. 78% (AAE Z AT AIRFFE P AR D ML T AR KA R e s A 300 Rk, AR E
LB Y XA DI RB AR — 5T, T T IR 5B B M 4 B A &R W 32 1
SRRRAE A Rl B ) 5 X AR ) EE 4 2 M AR DAY, DA SR 2 DX IR AR - S R BB 2 F T T A,

SRS ERAYVEET XY N A B SRR BE 1.05—2.29 Z 0] (£ 2) , S el i ARs" X R N Ak B
P ZREPEFR ORI B0, 40 583 SCAED) 08 AS [v) B 1t 5 A 55 R8P A TR 22 RE MR AR B0 2. 05—2. 32 ],
Suryanarayanan %‘[ZO] el PGS A A XS EAATEA R A N AE BER MR EE1.67—2.6 2
1], Paulus 254 T8 A BT FAK 4 Fh DAY P9 A= FUE 0 2 REPE R BU0E 2. 96—3.76 Z1H], % R EIH]
YR AN TR, 2 Ul DXAE ) Y PN 2E L 2 FE R AR Y R 0 F I RT DA A B 4 T Yo X ATk A 2
bR 4 J T 32 1) N AR ELRR RIS T S N AR LR IAEAE T X A B 8 B R L, M8k, i TARIER
K MG G SV HBE F52 3053 B N A BT, PR35 AR i rh A K G218 sl K 0 TR IR T B 22 W86, T FRL 2R D ekt 12
Bl AEYE ki — 2 e B WA B 2R R e 2 L SEPRRs IR AR . 764 5 9 v AT B 4%
FIFH DNA JF9 53 Ak 43 Bkt i, JT AT DNA 0 560 To A6 20 bk, A S0 U0 1Y S e S PR B XA )
A ELR A ZREE

MR AE BRI AR S A S5 3k B T B s SRR N AR B AR R AU T 0.5 40, e 2
[i] P A T AR PR AR s, SR W PR AR N AR LR 118 £ L — PR/
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