http.//journal.gxzw.gxib.cn
[ &M4 Guihaia Mar. 2016, 36(3) :342-348 http.//www.guihaia—journal.com

DOI:; 10.11931/ guihaia.gxzw201408021
BRIN, T A B, 5. R X WSS T B = A B R 2 REE [J]. PRI, 2016, 36(3) :342-348

QIAN X,GAN HY,DU YT, et al. Diversity of culturable endophytic fungi separated from seven common ferns in potassium mine areas in Longnan, South
Jiangxi Province [J]. Guihaia, 2016, 36(3) ;342-348

ZERT XERRXEVAEFANEERNSHE
% f, HEE, HER, K OB, K B RAR

( LR 25 54 apRk 0, Y199 JULIT 332000 )

. EYNA AR SRR RE YRR, 518 FAE KM AR R G A B IR T B A O
R, il SRR A RIS AE P PR 10 8 IR A BRRNBUYENLRE X1 AL A 2R i AR YA VR PR R TR
IR EA BB AR AR AR S SRR A 0 B IR AR A 32 DG TR AR - L R A A iR b A ) A
T IX i AR RS X A B R R R — B AT A . NIRRT X [R] B SR 4 N A L ) )
2R BEVR AL DL B A A A AR B I AP I ORFFIRG 26 R B A1 AP R AR RS R S R
SR R RL SR AL 25 B B S S5 05 W AR L Z R T o0 BT . 25 SRR N 7 Rl v

MBS 377 BRI A BLIE , BB RAE 2.50% ~4.52% 2 ] . 425858 377 Dbk E TR R SR A
161 1 J8 FRFC A A A5 25 AN o3 Te  Hoh REAR TR | R T R A TR T R R A A5 A T A A A R AR
FRERA A, SR S 185 Bk, i RARER Y 49.07% H B ATHE SR B9 0 A 1A AE I . 22 55 7 A
R P9 2B FLTR EE AR I T ARARZE (P<0.05) , ZREMEFREAE 0.502~0.867 Z 1], {H & At ) K AN [ 20
LVERA 1) N 2E TR AR A 2R B A — i 1 25 57 MR e Mo, [R]— B0 XA [R) R 2R A Y
A L TR TR RE 22 16 R AR L R B AR, AR DL R BAE 0.189~0.587 Z 1], IZWFFT 45 AL 5 T A 2R FL
PG R, 1 Ry it — 25 TF A 9 AE TR SR AT AR AR DX A KT B ML A 5T BE T A,
KEIA . WX, YN AE A, RS, SRR, AU R AL
RESES: 0939.5  XEFRIAES: A XE4HS: 1000-3142(2016)03-0342-07

Diversity of culturable endophytic fungi separated
from seven common ferns in potassium mine
areas in Longnan, South Jiangxi Province

QIAN Xu, GAN Hui-Yun, DU Yong-Tao, ZHANG Xian, CHEN Ye ', FAN You-Fu
(' School of Pharmacy and Life Sciences, Jiwjiang University, Jiujiang 33200, China )

Abstract: Plant endophytic fungi is a special kind of microorganisms mutualistic ally symbiosed with host plants. The

special microbial resources have attracted tremendous interests in recent years, because of their potential to address

problems associated with enhanced plant growth in environmental stress of mines and to improve the efficiency of ecologi-

cal restoration. With a long peoriod of evolution, endophytic fungi and their host plants have formed a closemutual symbi-

otic relationship. Many beneficial biological effects have been made on the host plants, and they have the important eco-

logical significance in plant community succession process. It is widely attracted using plants-microorganisms to enhance
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plant growth in environmental stress of mines, and to improve biological restoration efficiency, and its significance to
host plants has become a new hot issue. In order to make clear the species diversity, community composition and ecologi-
cal distribution of endophytic fungi, we carried out our work among 7 species of common ferns in potassium mine areas in
Longnan, South Jiangxi Province. They are Dicranopteris linearis, Woodwardia japonica, Athyrium yokoscense , Stenoloma
chusanum, Lygodium japonicum, Asplenium sarelii and Pteris multifida. And we analyzed the diversity of endophytic fun-
gi, using the method of tissue isolation, morphological identification. The results showed that 377 strains of endophytic
fungi were isolated from 7 species of plants, and the separation rate ranged from 2.50% to 4.52%. All of 377 strains be-
long to 25 genera, and among them, Alternaria, Aspergillus, Cladosporium and Verticillium ,which are found in all these
7 fern species, indicated that they were dominant, but there were obvious differences in the distribution in each fern spe-
cies. The total separation rate and the colonization rate of entophytic fungi from leaves are generally greater than that from
the rhizomes, but there are some differences in the total separation rate and the colonization rate from different parts of
each fern species. The diversity indexes of endophytic fungi range from 0.502 to 0.867 in the seven species of ferns. It in-
dicated that there was high diversity of endophytic fungi in potassium mines and the low similarity of endophytic fungi in
different ferns in the same mine areas. The similarity coefficients of the endophytic fungi in the seven species of ferns
were from 0.189 to 0.587. The results of this study would not only enrich germplasm resources of plant endophytic fungi,
but also would offer basic data for further research on the mechanism that endophytic fungi could strengthen the adapta-
tion of the host plant on mineral nutrition and stress physiology in potassium mine areas.

Key words; potassium mine areas, endophytic fungi in ferns, dominant endophytic fungi, diversity index,
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Table 1  Colonization rate and isolation rate of endophytic fungi from the 7 dominant ferns in potassium mines

A K BTHEL TEAEZR BAIRREL IIER

T8 M) ph Tissue No./Fungi tissue Colonization rate (%) Strain number Isolation rate (%)
Host plant Family R RRRZE G R R ARIRZE A9 bR e ARIRZE Bt A AR HRREE A

Blade Petiole Rhizome Total Blade Petiole Rhizome Total Blade Petiole Rhizome Total/% Blade Petiole Rhizome Total
L L ERRE 80710 80/24 80/3 240737 417 10.00 125 1542 15 26 5 46/1220+ 0.89 155 030 274
Woodwardia japonica  Blechnaceae
AFF B RR W TR 80/15 80720 80/6 240/41 625 833 250 1708 21 27 13 61/1592 125 16l 077 363
Athyrium yokoscense  Athyriaceae
&3 WIARRRL 80718 80/22 80/15 240755 17.50 9.17 625 2292 2 29 25 76/20.16 1.31 173 149 452
Stenoloma chusanum  Lindsaeaceae
a1 W4 TR 80/14 80/16 80/8 240/38 5.83 6.67 333 1583 18 23 14 55/14.59  1.07 137 083 327
Lygodium japonicum  Lygodiaceae
AR ERSIR BRATR 8029 80/3 80/7 240/39 1208 125 292 1625 34 7 13 54/1432 202 042 077 321
Asplenium. sarelii Aspleniaceae
LT R 80/15 80/9 80/12 240/36 625 375 500 1500 17 10 16  43/1141 101 060 095 256
Preris multifida Pteridaceae
e HEAR 80/14 80/16 80/4 240/34 583 667 1.67 1417 18 18 6 42/11.14 107 107 036 250

Dicranopteris linearis  Gleicheniaceae

o AR E 434, P<0.05,

Note: * indicates the percentage of total strains number, P<0.05.
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(17.08%) > % v &k ff Bk (16. 25%) > IF 4 Vb
(15.83% ) >HH (15.42% ) >HAL T (15.00% ) >+
H(14.17%) . WAL E 7 FIERISAEY
PN AR LR B 0 1 ORI A R I R A i T AR
25, XU BR A W N AR TR A T e SR
AR JEZE

TP P AS RIS A0 11 P9 A L 3 8 30 R A
EAE22 5 Ho i ORFFIBG 60K B 00 Bk 1
HAE S PR PN A A 1 R R SRR A3 B R AR U A
st >HURZE e gk IR BN A 5IE
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HIA 377 Dbk, 25508 )8 T HEA& )8 (Alternaria) |
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K AtLJg (Verticillium) 55 25 D 2RHIT(K 2) . Mk
Sy B FN W R e R TR R | AR A AR | A 1
Ja& il Exophiala g 7 M HEY N A ERE NI RS,
HAP B Ry 5 14.58% . 13.26% .7.69% . 7.16%
6.37% ,5 M EILFAF bR R 185 £k, i BAREUY
49.07% , X 5 432 B0 AR Hh 43 2 A
I RAREAFE B 22 5 s ks B e T i £ (6
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Se2z 5 = Penicillium [ 3 AN W] NHE 6 Ff
T B RS, IR R e £ (T B,
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85 3 A IPREITRAS Y R B R D, R AR R
AP B R A 5 B
2.3 AEEMHAERERES T
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ER AR 22 5, Hoh NS RAE Y h 3845 76 A1
PR, f SRR B 20. 16%, v OR FF B A R S
15.92% 410 5 14.59% A8 M BR 5 14.32%
Hds o 12.20% JFREHR S 11.41% 2536 11.14%

2 4RRY] R N AR R LR R A
b M B N A B IE A Aspergillus , Penicilli-
um . Cladosporium F Monilia , I3t 25 N ERE , B
PREY 54.35% 5 A FF I 35 35K 19 9 A A 35 s A
Cladosporium | Aspergillus . Exophiala #1 Fusarium , 3%
TF 33 ANER, O ERE 54.10% ; BRI NAE
HEHEJE N Cladosporium . Monilia | Fusarium | Oidio-
dendron Aspergillus Fl Alternaria , 2631 46 NERE, 5
HEMRE 60.53% 5 i 4 70 N A= FOw B9 I 5 s
Aspergillus  Cladosporium . Phomopsis F1 Penicillium , 1%
TH21 TRk, AR 38.18% AR B AR A
HEEELRE N Aspergillus | Verticillium | Alternaria |
Exophiala F1 Phomopsis , 3511 29 N RE, b H SRS
(¥ 53.70% ; HALE AN AEH AR N Penicilli-
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Table 2 Species composition of endophytic fungi from the 7 dominant ferns in potassium mines
FERREL Strain number Iy BT
R WA RS Gl el BRI Jpksus gt 7 Colonimton
W{)odwtfrdm Athyrium Stenoloma Lygm{lum AsplenL.Lfm Pte.rl's Dwr‘(mop'tens (%)
Japonica yokoscense chusanum Japonicum sarelii multifida linearis
A 7 3 2 5 3 5 3 6 27 7.16
Alternaria sp.
e 12 10 7 7 8 6 5 55 14.58
Aspergillus sp.
Cadophora. sp. 1 2 4 1.06
Cephalosporium. sp. 2 3 3 6 16 4.24
NN 4 12 16 5 2 5 6 50 13.26
Cladosporium sp.
Cladophialophora. sp. 1 3 3 2 9 2.38
Cryptosporiopsis sp. 2 1 1 1 1 6 1.59
Exophiala. sp. 2 6 3 3 5 3 2 24 6.37
Fusarium. sp. 2 5 6 4 17 4.51
Gliocladium. sp. 1 1 2 3 7 1.86
Monilia. sp. 4 1 7 4 16 4.24
Mycoleptodiscus. sp. 2 2 1 2 7 1.86
Heteroconium. sp. 3 1 1 1 1 3 10 2.65
Leptodontidium. sp. 2 1 2 5 1.32
Otidiodendron. sp. 2 3 5 3 13 3.45
Perionia. sp. 2 3 3 8 2.12
Phoma. sp. 3 1 1 3 2 10 2.65
Phomopsis. sp. 2 5 5 3 2 17 4.51
Phialocephala. sp. 2 2 3 2 9 2.39
Phoma chrysanthemicola. sp. 1 2 3 0.80
G 5 2 3 4 2 7 23 6.10
Penicillium. sp.
Sclerococcum. sp. 1 2 1 4 1.06
Seytalidiym. sp. 1 2 3 0.80
Trichocladium. sp. 1 2 1 1 5 1.33
LIS ZON 2 1 4 3 6 7 6 29 7.69
Verticillium. sp.
A1t Total 46 61 76 55 54 43 42 377 100
um | Verticillium . Aspergillus F1 Cladosporium , &1 25 x3 BREEBVNEEENSHFEREY
B, b H A MR B Y 58.14% CPEF e BB R Table 3 Shannon diversity indices ( H') of
& A Alternaria , Cephalosporium ., Cladosporium . Ver- endophytic fungt in ferns
ticillium N Aspergillus , 3611 29 ASBERE, o H B AL . LTI )
5 Y Shannon diversity indices (H")
9 69.05% . Host plant WA W RRE Al
2.4 J"ﬁ?ﬁ#ﬁ% H{] Ijq -3 E_ "E"I' g 1;$ lld_:E 5 *E 1&'& Blade Petiole Rhizome Total
S N . vy ¥ Woodwardia japonica 0.187 0.324 0.042 0.553
HESKI PR LY S RIS N VR 20 s RFFBEFZBR Athyrium yokoscense  0.23  0.336  0.162  0.728
FRECASTR], DA s B BT R 5 Bk (0.867 ) > AR FT B 5% Stenoloma chusanum 0243 0364 0260 0.867
%J?jfz(OJZS) S 475 (0.692) SHE A R (0.650) ﬁ#\/p’ L};gfdiumj(.lponicum“ 0.251  0.267 0.173  0.692
N N . Erh kA Asplenium sarelii 0.362 0.083 0.205 0.650
ST (0.553) >HAZIN#(0.553) > $23£(0.553) , H: JERENEE Preris multifida 0203 0.130 0.189 0512
PN B SR N EE, SIS T3 Dicranopteris linearis 0.214 0214  0.074  0.502
411 Total 1.69 1.374  1.105

0.867, - H N E E ZFE R AL, 2RI 8N
0.5020, MAHZUERNIRE , WA FLIE 9 2 FE PR T 4L
R A (1.69) >R (1.374) >HLARZE (1.105) ;
T PR ) AN [R) ZH 2R 1 PN 2B TR 2R R RO AE

S o R A S5 R A D S BRAE 4 Fh
FE) 0 ZFEPE AR BUR Y R AR > I R >HUIREE | e

H K AR IERRT A 100 B 4 D9 2R TR 2 AR RS B
7 S HRRZES AR, 22 AN [R) 41 2007 A A TR Y
ZREVESR RO AR =1 A SHUREE

XA IX 7 i WLBRIAB ) 9 AR R AR 73
B, A R =22 6] P A B R 2 A A A B
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Table 4  Similarity cofficients (Gj) of endophytic fungi from the 7 ferns in potassium mines
R T R R Ljk Ea b 1EhEkA AL TIE PH
H Woodwardia Athyrium Stenoloma Lygodium Asplenium Preris Dicranopteris
Host plant ; . . . .. L S
Japonica yokoscense chusanum Japonicum sarelii multifida linearis
buEEy 1.000
Woodwardia japonica
AT R 03896 1.000
Athyrium yokoscens
Lg% 0370 8 05393 1.000 0
Stenoloma chusanum
T 03117 04321 0393 6 1.000 0
Lygodium japonicum
ferh kiR 0.587 3 0437 5 0444 4 0.397 4 1.000 0
Asplenium sarelii
IR 0.390 6 0316 4 03222 0.484 9 0447 8 1.000 0
Preris multifida
pusis 0.189 2 02118 03827 0.347 2 03333 0416 7 1.000 0

Dicranapteris linearis

FHAE 0.189 2~0.587 3 Z ] (4 4) , B[R]l — -4
1 DXAN [ R S A 00 P9 A P R 2 ) P R A R
WA, Ho A5 e R R I 8 A BT D AR
FHARL, AEABLE 2R %0h 0.5873 5 T i S0 N A L
AL, ABRIME R 2R 0.1892, TN A:
FLR 5 HE 6 iy va AL BB AR U S AR

3 ik

ARWFFE TG e B B X 7 B DLBR A 1Y
1 680 LI AP BEAAT 377 DR, 2% R
TF Alternaria , Aspergillus , Cladosporium Fl Verticillium
8525 oI, ARAE 53 B 0 3 Wt Aspergillus
Cladosporium , Verticillium , Alternaria F1 Exophiala 5%
N T FERERE N AR R R EE

MATER GERRKTE T R ISHE ) N A ELA
() B4 B ZAE 2.50% ~ 4.52% 2 [6], i 5E Al 2N
14.17% ~22.92% , Gt E B § IX RIS oA — 22
BOE YN AE FORE, SRR O E R
P A BT 53 1 A0 A, an s A =
MEHBER 25 4 ) 9 5 R AE 4.75% ~5.67% (1577 K 5%,
2007,2012 ; Ak 15 45, 2012 ; 8545 T %, 2008 ) ; 54
PR SR DOAH LU R DX BRZE AR ) TN 2B TR 1Y 4 5
R, AN ARAR A (2012) H3E AR BT R 570 X
AR B /G I (Arabis hirsuta) 0.5 ¥5 (Acacia decur-
rens) . H 18 ( Symplocos paniculata ) . & % 7 55 3¢
( Rabbosia eriocalyx) | 3 B ( Arenaria serpyllifolia ) F1
FEIHEH ( Rosa longicuspis ) 55— FE 1) 9 A= EL TR 8 5
BERIE 0.42~0.93 Z ],

AL KT, T PRI A W 1 N A=
LTS3 B M A 3R i i T AR ZE i N A
BB RAEM B (P<0.05) (£ 1), SR Y
WA B A e fe BN, W RE S R 45
AL BLE R O, TR AE 7 FRBRISHES) R HBR 2,
It HE PRSP EIEA S50 A kR vy it
Jr RIAR W R A N R A R Ry 3R K IRl 4L R
Jok , AR ) N RS R S 2R | R R R AT B AR
PIA A AL oA, WA B AT AE 2t { AR AL
(AL et 5 4 ] B AR A IR P, B 2EAE P
ZONMUIRZE LN ER AR S R R Z A R
TEAAL, BRI HOIR ZE 00 N A B Al e 25 3R
2 i E) 2 Bz SR BB AL 2 AN R R 1R A BIRIR 25 Y
F JETREAN M (55 K4, 2012) s AT RE S 7 X £
HERETA O, o IX A0 | A 20 PR ME LA X
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