[ &MH4 Guihaia May 2020, 40(5) ; 618-627 http://www.guihaia—journal.com

DOI:; 10.11931/ guihaia.gxzw201901057

TREEAR, B8 X, BUNME, . BUCRNARIEZSHMENIE (1] WY, 2020, 40(5) : 618-627.
XU XL, LUO HY, YAN XJ, et al. Diversity of endophytic fungi isolated from Siraitia grosvenorii [ J]. Guihaia, 2020, 40(5) : 618-627.

FRXRNEEHSHERR
R, BBE', FME, FRK, FRE

(1 PEIMTE R 2 A apBl2E2EBe, )V ARk 5410065 2. ) PEAH Y DI RE) B IF 5 S5 F H
wges, | PR IURE e m R, 7 HAR 541006 )

& E. ZOCRHMEGIG A T 545G xDNA-ITS JF 51 4387, Xt 3% [ o5 22 24 FH AR 4 2 DOR i i 9 A BB R A T
T YT 2R S5 R R AL ZURE 35 1 A DU R A AR b 3k A B A B 150 MR B,
5 5 U rPOMERR (4 PN 26 TR 96 Bk R A P AR FUTAT 54 kK, 122 BRINAE U 2B B 24454 (DNA-ITS J551 4>
BrieE Sl 9 AN Js BV Jm S 54T 1], A0 75 A2 2 TR 49 ( Dothideomycetes ) F15- %2 4 4 ( Sordariomycetes ) o HeH1,
JAE % T4 449 ( Dothideomycetes) FL L 7 3 B 3 J& ; 7 % 18 49 ( Sordariomycetes) FL L 7% 6 Bt .6 J&, R#JE K
#9608 ( Colletotrichum) FNHE T W& ( Fusarium) o B TXHME HEFE AR AN [5] 2H 23 mp Py A B0 TR 1) 8 Bl 2R M 0 88
R AR AR I AS AR ) | AR v AR o P A T 14 T R 0 B R e i, T R R SR AU P ek v DA Jy vp
F1R) 7 B RS R0 1 i v AR TP B BRI . S [R) R AR AE M A PR R AR S [RI H U rb i 2 A B AR TR] S B N AR B
RLTE 5 2 B AR AR b e 25 S | 3 BH 0 PN A4 SR X 25 0L 2R ok R R Ak | D % ] — A v A [ L 4034 L
BWEFE . AN S N A B A 2 REPERE BE 0.11~0.69 BTG L, b ol R AR 308 1) P 2F FL 1 22 R 46 %k
i o DA LRFoE g SRoh IR IT A B 5 % DUR AR G R BE e T 3t
KR WAHTE, TR, R, MXTIR, ZREIESR R, AU
RESHES: 0939.99  XEFRIZED: A
XEHE: 1000-3142(2020)05-0618-10 FHFE(RIRERS) #RIRFS (OSID):.

Diversity of endophytic fungi isolated
from Siraitia grosvenorii
XU Xianglin'?, LUO Haiyu', YAN Xiaojie’, LU Fenglai’, LI Dianpeng’"
( 1. College of Life Sciences, Guangxi Normal University, Guilin 541004, Guangxi, China; 2. Guangxi Key Laboratory of Functional

Phytochemicals Research and Utilization, Guangxi Zhuang Autonomous Region and Chinese Academy of Sciences ,

Guangxi Institute of Botany, Guilin 541006, Guangxi, China )

KRB H: 2019-04-30

ELWB.: EXARBFEES (21562009) ; ) PEE A AT H (R AB16380108) ; HEAkHi &= KL WIH E (20170303) ; J PG+

HAEZ MR RE HEE AT H (2017KY0080) [ Supported by the National Natural Science Foundation of China (21562009) ; Key Re-

search and Development Program of Guangxi (AB16380108) ; Special Major Program of Guilin (20170303 ) ; Guangxi Program for Youth

and Middle-Aged Basic Ability Promotion Program (2017KY0080) ],

{EE R AR (1985-) , 3, SEM B3 A BH A58 A4, 8N KRR IT & SHF ST, (E-mail ) xiaolin440@ 163.com,
CEEMEE . S AT, FE YA, (E-mail) ldp@ gxib.cen,



5

TRFEARSE . B DOCR N A FUE 2 BRI

619

Abstract ; Involved in the biological co-existence, endophytic fungi can confer adaptative advantages to the plant host,
such as enhance growth, competitiveness, and induce stress tolerance and the producing of bioactive metabolites of the
host plant, displaying an important role in biocontrol of plant diseases. There are many species of endophytic fungi in
plants. The identification based on amplification and sequencing analysis of ITS gene, combined with traditional morpho-
logical identification methods, could fast and effectively identify endophytic fungi. In this study, the identification as well
as the diversity of endophytic fungi isolated from Siraitia grosvenorii were studied. The results were as follows: A total of
150 endophytic fungi were obtained by a tissue culture method, including 96 and 54 fungal isolates respectively isolated
from pistillate plant and staminiferous plant of S. grosvenorii. Among them, 122 isolates were classified into nine genera
based on the morphology identification and sequencing analysis of ITS gene, which belong to phylum Ascomycota, inclu-
ding Dothideomycetes and Sordariomycetes. Dothideomycetes contained three families and three genera, and Sordariomy-
cetes contains six families and six genera. The most frequent genera were Colletotrichum and Fusarium. There were differ-
ent colonization rates and isolation rates between pistillate plant and staminiferous plant of S. grosvenorii, i.e., in the pis-
tillate plant, the root possessed the highest colonization rate and isolation rate, while the leaves possessed the lowest. The
opposite happened in staminiferous plant. Additionally, distributions of endophytic fungi were different in different
tissues of both pistillate plant and staminiferous plant of S. grosvenorii. Combined with the similarities of community com-
position of endophytic fungi in different tissues, the results indicate that endophytic fungi have the hosts and tissues pref-
erences. The diversity indices of endophytic fungi in different tissues ranged from 0.11 to 0.69, among which the root of
pistillate plant had the highest diversity indices.
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bitaceae ) Z I & ( Siraitia)) 254 B ARG Y)
FEARLE VG AR R VLV SN AR (X))
PR A b DX, v DL PR AR I A L A | % %
GEUR ek N Sk B AR e K, 2 TR B i K
BUCRA = e (R W 55,2011 ) . DDUREA
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T b R JORE S5 s (TR 4R S5 2014 5 2= 3 5 Ak )R



620 OO0 M W

40 %

i ,2000) , ARPES A BRI B OUR 9 A HOE AT A
A LR IS T RE, B RS DUR A L A
WHSE UL A D i R E (5K B AR, 2018 R B4,
2017 ;35,2015 157 75 2%, 2013 ; BRI 3 45, 2010,
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5 763 450 35k 119 17 P B4 2 S

1 #R 5T %

1.1 E5xE
1.1.1 AZR HMHIFAEERAL(PDA) D4 E
52200 ¢, A B 20 g, Billg 20 g, ZZ 1 7K 1 000
mL,pH7.0,121 °C =i & K K E 20 min,
1.1.2 2RB AL AA(CMA)  E KK 40 g B
g 15 g . Z&M /K1 000 mL, pH7.0,121 °C & i &
JE KB 20 min,
1.1.3 NGA 5 4&  F#EH 2.5 ¢ FRIEE 3.0 g,
FER 5.0 g B 16.0 g 121 C il & R KA,
1.2 ZXNRENEEREND S

WICRAR A B T 2017 4E 11 A% A TP ER
SERETT VU AR AT BT N B AR AR AR A 1 BR L, SRR
SEREAB IR, MERRALHG AR 25 | i 7 R S B R A 4
M ZERIF, BUREK 13~15 cm, 25K 2~3 m,
WRER A R KNS5 em x 6 em, MR
] S 55 = J 7 B AT N AR LR 43 25

WA ELH A>3 B Lou et al. (2013) L H]
UBFNBHT A (2006) Y 3k IFEfT—E R, B
RERVEIT . 158, 7R KO8 3K T DL sl KR 2 LR
S T, R T e LR K AR R E,
FAM K ACHE 22 42 7K A3 W T, L 75% 05 K #6461 B
T, MR = TAER W, LUJCH 5Y
TIEE G0 71, ¥ AR B R /N2 R 0.5 em x
0.5 em MYZH 4 e JEPIHL 210 DAL 8 B —A
LI L 75% T RS TH B 2 min 2% K& R
VSN EE 2 min  0.2% FFRIB N FE 5 min,

e —Fli BRI, ¥4 90 LA C K 3 Pe 41 218 3 1Kk,
FELLTC R U8 400 T 22 43 K 435 o LT R Vs 0T 75
SERUS , BRI LA TC R KT PR 2L 4 R, I E
THFE RS, 4> I BB T WA X B, H— | IR R
100 L fieJe — R IE Ve 2 2R B 1) JC TR K 28 53 e G 1
PDA VA b, IF DL TG TR IR Al 8 ik A ¥ 50 o2 2R
FRFE 3 W T B 1 21 21 Bl 258 5 TG PDA P
Br b, R4, BCE 20 min 58 L4418,
AR E 3 AT K DA RROR R D vk Ak B
TR B SR T (26 + 1) CHEITIE I, WECH
TrEvE R, DB 4 2L H B R SR, BT
AHEMA L H S T & A bR & % (500
pg - ml LAPIHI 406 19 42 K ) 19 PDA SEAR I, 4
ML— A2 SR T (26 = 1) C &M T 8
I, BRUEEA TCWE B, A 7 7 1 A
W FF e 20T 0 PDA B 35 5k | 2 52 3 2 LAV HL gk
freifh, AR KM EEIES T2 -8, Kok
J5 PR R EE RN 2 PDA RHET, BCE T 4 CvkFE AT
TRA7 . UL D BRVETE O A R AT,
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WALG BIAE ) A 2 5 PR R A 4 B L i R
SIS A A ARG B E B R 2 R A
BRI AR, 5 RRAE LA B I8 KN TR T B KT
FRILILTT B @ W IE A TR I SRR IE RV R
KR 5 BB R R IE (B 22 TSy
B o 3, A AR TIRA CRV/N, PR LA RRIE SR )
1.3.2 o FAadmF e FHEZLEYTE DNA 1Y
ITS X B rREPE , BIVELOR STV 7 91 FRe 5 405 9 1Y)
FEPE S N AR ELTE B rDNA-ITS 5 91 % k47 5%
FE o SRS BESE = B IR AL B2 1k (CTAB) $2 1L
N A= BRI EL DNA | LLECTR 38 5 1) ITS1(57-TC-
CGTAGGTGAACCTGCGG-3") Fll 1TS4 ( 5'-TCCTC-
CGCTTATTGATATGC-3") ¥ 34 B ¥k ITS # 3% F 1,
ZHCAL S AR KA R A R A F 253 A )
HEATAG I A S o B DU A5 381 04 45 SR AT AL
PSR B 5 GenBank #E17 51 HLXT, $8 HE AR AL
PERM W IIE NS % R MEGA X LIS 4%



5 TRFEARSE . B DOCR N A FUE 2 BRI 621

% ( Neighbor-Joining , NJ ) Xf it i e AR 17 1TS i 3&
FARGERE W, Bootstrap 1T B RBWE R
1 000 Y B4 BE A I , AR 4% 2R 58 ¢ 1 W) o A9 4L O
X R IEAT 2R

1.4 NEEHEN SHEEERSIT SR AZE

1.4.1 £ 74 %& (colonization rate, CR) 54K N4
HEMHA S RS 2 WA H LS &
LRI CR( %)= (A= 1 A 2R FUT A 2T 73 1
(L 2B 450 X100,

1.4.2 4 B % (isolation rate,IR) 5 MAEA 4] Lk
T 3 B R AR A S AT AR H AU B E 1
18, BV IR =43 B3 75 3 0 PN AE TR TR AR B30/ 40 15 1Y
HA P SHL

1.4.3 #8597 & (relative frequency ,RF) 43 & 5] 5
ol I PN A LA 1 R R RO o 0 3 I T R
B E S B RF (%) = (LRl A FLA R
PRECER /73 15 B W A N AR R S TR AR B x 100,
1.4.4 MK (H') P& Shannon-Weiner 8§
AL BV H ==X Pix InPi, k85
PR ) S 2H 2 rp D A LR AR SR 1 R P B R R
DAL A L TR 18 T AR B o 0 B 8 %) BT AT R T R R
ONER i 8

1.4.5 FatE 2 % (CS) AR ¥E Sorenson R EL /A
TR CS=2/(a+b) . . j2MFAHA DR
A HIF R N A R AR o R — PR AP N A
AN R b A2 ) — AU N AR LR B R S EL
AEALPE 2R 80 mT DA LG 45 b 2H 2 22 1) N A L T i 28
ZH AR JEE

2 HEREHAH

21 NAEEFEEERMOBER

M DR 210 A~ H AL e 3153 2515 2 150
RINA B (R 1), Hf B OURMERR 73 2515 2
A BT 96 R, B R 43 Bk 2K 27 Bk A9 k.
ST Bk, DUFPR R 41200 19 N 2R BB R e R
AR (100%) > 25 (57%) > F 52 (30%) > M Fr
(13%) , 57 BRI AR L FLAE A (1.43) >2£(0.9) >
REL(0.57) > 75(0.3) , B DOERMERK > 152N
A LT 54 bR ALFEAR 9 Bk 2520 BR iR 25 bR, =

PN TR ZEL 44 P9 A TR A BB 5 I (40%) >
ZE(30%) > (10%) , 7 & 3 1 A2 A B D it
(0.83)>2£(0.67)>#(0.3),

55 USRI e 44 o L A P AS ] 28 23 PN A AT 1Y
TE TR R B AR AR B A IR R 22 5, e HE
PR, DIAR rp oA AR TR A R B RS 00 B R v, I
Frof B B AT s FEMERR b, AR J i 9 2 BE A8 O3 B8
Higm, R AR,
2.2 NEEERHEM

KA 57 5 (PDA [CMA (NGA) 3557 2
Hw, W w0, I R R 58, R4
CEAE )25 10 hRorIE R G0, 1 122 BRIE RS E
K9 A&, ¥WIHJE T T % # 1] ( Ascomycota )
(2 2) , 65 ESEE 29 ( Dothideomycetes ) Fl -2 T
4 ( Sordariomycetes ) , FHoH | JRE 55 B 2K FL B AL & 3
B3, TEENEELE 6 B .6 &, M 150 #
FRAR TR PE I 23 PRACSRVE bR AT 20 1 2558 R
¥ LTI 16 BRBE BRI ITS J¥ ) 1E GenBank 4k
HREAT BLAST HEXS  AHOCEE IR K 16 BRI BRI Gen-
Bank JFF1'5 W3 3, 7E GenBank %4 7 H & HUAH
M H 2 R R 4 7 51, R T MEGA X LA
NJ R R GEHEAR (1 1) 43 B m Pk . BT
ITS JP 51 BLAST Xt 25 5 MR G AL R I,
IS BT R E % 16 BRI BR CJ-3-2-2,CJ-10-
2-2, CG-6, CG-6-1-2-2, CG-10-1-2-4, CG-12-1-1,
CG-14-2-1,CF-1, CF-1-1-2 CF-2-1, CF-6, CF-7-1,
XJ-1,XJ-1-3, XJ-1-4 Al XY-11-3-1 4 5 % & N
Colletotrichum fructicola | Colletotrichum gloeosporioides |
Acrocalymma vagum Diaporthe sp.  Colletotrichum trun-
catum , Diaporthe phaseolorum | Fusarium equiseti , Colle-
totrichum fructicola Sarocladium terricola ,Colletotrichum
truncatum , Cladosporium  cladosporioides . Xylariaceae
sp. . Fusarium proliferatum . Phoma sp. ., Colletotrichum
Sructicola F1 Nigrospora sp.

NTRELSRGEEFEES R -8, Wi
ft1)& ( Colletotrichum ) H. T [ F# 1 . 7E PDA 3 5% 3
b BVR R E AR BUR, R Dy SR s, N A
O AR 2200 F S, W A PR B 2 AR A T R A
PO T B AR R U, 25 C B TR R
7 di, W% EHAA A9 cm; %ﬁi@?%ﬁﬁ@ﬁ%g,
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Table 1  Colonization rate and isolation rate of the endophytic fungi isolated from different tissues of Siraitia grosvenorii
MERE Pistillate plant HERE Staminiferous plant
YE| Bt
ltem Uit = E e it ES nf e Total
Root Stem Leaf Fruit Subtotal Root Stem Leaf Subtotal
YE 4 THUR B 30 30 120 30 30 30 90 210
Number of examined segments
AR N A H T I AL 30 17 60 3 9 12 24 84
Number of segments colonized by fungi
O3 B PN A LT TR RR KR 43 27 96 9 20 25 54 150
Total isolates
FEH 100 57 50 10 30 40 27 40
Colonization rate (CR) (%)
IR 1.43 0.90 0.30 0.57 0.80 0.30 0.67 0.83 0.60 0.71
Isolation rate (IR)
*2 FARSALPFRNEEFNMEINE
Table 2 Relative frequency of the endophytic fungi isolated from Siraitia grosvenorii
AR R EL o) B
Number of endophytic fungi / Isolation rate (% )
I P s J& . - ) " TP Bat
Phylum Class Family Cenus iR Pistillate plant MRk Staminiferous plant Total
Lits = nt R it E it
Root Stem Leaf Fruit Root Stem Leaf
TERRET  EREHN BRIk 1) 0/0 0/0 0/0  1/0.67  0/0 0/0 0/0  1/0.67
Ascomycota Dothideo-  Cladosporiaceae  Cladosporium
mycetes W e R E Yy 0/0  7/467  0/0 0/0 0/0 3/2 0/0  10/6.67
Didymellaceae Phoma
TRy s T A Acrocalymma 1/0.67 0/0 0/0 0/0 0/0 0/0 0/0 1/0.67
Morosphaeriaceae
i) 2 FE i) )2 72 ) 9/6  1/0.67  0/0 0/0 0/0 0/0 0/0  10/6.67
Diaporthaceae Diaporthe
INRFERE J#EME  10/6.67 18/12  5/3.33  6/4  2/1.33  12/8  7/4.67  60/40
Glomerellaceae  Colletotrichum
TR FeRE WIWE  11/7.33 6/4  1/0.67 8/5.33  0/0  1/0.67  3/2 30/20
Nectriaceae Fusarium
THERHN R BreBRE BA)E 0/0 0/0 0/0 0/0 0/0 0/0 3/2 3/2
Sordario-  Trichosphaeriaceae  Nigrospora
myceles Befa R Xylariaceae 0/0 0/0 0/0 6/4 0/0 0/0 0/0 6/4
Xylariaceae
A€ Hu A Sarocladium 0/0 0/0 0/0 1/0.67  0/0 0/0 0/0 1/0.67

Incertae sedis

BB A NI s 3 A 7 5, 28 | W] 1
BEAT AR IR 0 4 €8 B 98 7 (= 8, 2013) BT
R ( Fusarium) A FHE . 78 PDA K585 b 6
ERECNKAGERO(HO BOSEROE), T
[P ASRERERE R R IR E- S5 WIS o i = <)
Frd BT 22 B O TR T AR TS, 25

TERAE SR 7 d WE T BAR A 9 em; 2B HE R
™ 8, AT (0 B, SR DL I e R %R
A o R AT O A BEZE AR WA P RRE 2R RIR
T HA/NMET, RATFICEE N | 5 95 8T 2k 7]
B2 e 2 AL R RR I TR 2 E B K
L0200 S AR, /DN O B SOOI e
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Table 3 Molecular identification of 16 representative endophytic fungi associated with Siraitia grosvenorii

fungus Top BLAST search results (%) (%) Proposed species
( GenBank acc. No.) ( GenBank acc. No.)
CJ-3-2-2 Colletotrichum fructicola (MG657347) 97 100 Colletotrichum fructicola (MK611666)
CJ-10-2-2 Colletotrichum gloeosporioides ( KU356915) 99 99.11 Colletotrichum gloeosporioides (MK611667)
CG-6 Acrocalymma vagum (KT951295) 99 100 Acrocalymma vagum ( MK611668)
CG-6-1-22  Diaporthe sp. (KU375691) 99 97.66 Diaporthe sp. (MK611669)
CG-10-1-2-4  Colletotrichum truncatum (KX648374) 100 99.65 Colletotrichum truncatum ( MK611670)
CG-12-1-1 Diaporthe phaseolorum ( KX880938) 99 100 Diaporthe phaseolorum (MK611671)
CG-14-2-1 Fusarium equisett (KU041633) 97 99.62 Fusarium equiseti (MK611672)
CF-1 Colletotrichum fructicola ( KR445676) 99 100 Colletotrichum fructicola (MK611673)
CF-1-1-2 Sarocladium terricola (1.C387806) 99 99.82 Sarocladium terricola ( MK611674)
CF-2-1 Colletotrichum truncatum ( KX648379) 100 99.64 Colletotrichum truncatum ( MK611675)
CF-6 Cladosporium cladosporioides ( KC172067) 99 99.81 Cladosporium cladosporioides ( MK611676)
CF-7-1 Xylariaceae sp. (KM513576) 99 99.18 Xylariaceae sp. (MK611677)
XJ-1 Fusarium proliferatum ( LC406457) 99 99.81 Fusarium proliferatum ( MK611678)
XJ-1-3 Phoma sp. (MF326604) 96 98.45 Phoma sp. (MK611679)
XJ-1-4 Colletotrichum fructicola (MK383329) 99 99.14 Colletotrichum fructicola (MK611680)
XY-11-3-1  Nigrospora sp. (KY889145) 100 100 Nigrospora sp. (MK611681)

FERAC R Sl 2B AN 1 NG (A A AP S N
PR (FE],2013)

TET B B N A A b AR 3B Sl 3
J& ( Colletotrichum ) (40% ) F 4 J1 i J& ( Fusarium )
(20%) . Colletotrichum TE % 15 ME A F1HE BR 1) &
AP A 73 A, RYNZ R B DUR e € AR TE
N A LA, O H 3522 4 A T MR R A ik 1) 25 v
FEXTHR (RF) 43 500 12% F1 8% , HoAE e bk Al Ik
WRAS L rp (18 43 A7 A8 AL R i AS [A] , 76 e ik o
AR 25 (12%) >HR (6.67%) >R 5 (4%) >
M (3.33%) , 76 HERE 9 53 A AR R 2K (8% ) >
M H(4.67%) > (1.33%) , LA LZ5 R KM | Colle-
totrichum FEMEMR 0 73 i de V. Fusarium 32551
1T MERE B AR (7.33%) w17 78 HE 2K 19 4R 2 A
R0 AR ME R T HE B v Y o A AR A R
AN, TE bR RF S A B AR (7.33%) > 2%
(4% ) >F L (5.33%) > 1 (0.67%) , TEHERR

RF R AR g it i (2% ) >25(0.67%) >HL(0) .
L LA, L35 Jm R B4R ( Colletotrichum ) FIHe T
T B ( Fusarium ) TEHERL A0 SR B BRI
WA, 25 B (Phoma) (6.67% ) F1IH] E 5% &
( Diaporthe) (6.67% ) 1% T F A B v H PSR 458
1 , Phoma X 73413 T WE AR F1HE K 89 25 5 | Diaporthe
Ao A1 T MERR BOAR AN ZE oh . A A A )i ( Cla-
dosporium) Xylariaceae F1 Sarocladium {53 75 7 Hff
PRI S, Acrocalymma (L5 A FE MERR AR | 2B
)& ( Nigrospora) X534 FHERR Y I+
23 FHATFRNEREENSHESHEMUE
37 RS SR A B = NN B
(0.69)>25(0.61) >H 52 (0.41) >/ (0.15) (F£
4) MR A (0.35) 525(0.35) HA ML
FEPEFR R, R (0.11) Hr i ZHEVETR B B
NI LR ME I R 2% 2H 21 T 0 5 1 A A T
HIPETEBGEE N 0.4~0.8( % 5) , H£ 5 I,
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56 CF-1
54 l: Colletotrichum fructicola (KR445676)

CJ-3-2-2

98 C. fructicola (MG657347)
CF-2-1

CG-10-1-2-4

100

” 38 C. truncatum (KX648374)
17 { C. truncatum (KX648379)
100 ——— CG-6-1-2-2
100 L Diaporthe sp. (KU375691)

I CG-12-1-1
100 |—Diap0rthe phaseolorum (KX880938)

Sarocladium terricola (LC387806)

70  — XJ-1
70 99 L——— rmusarium proliferatum (LC406457)

—— XY-11-3-1
100 L—— Nigrospora sp. (KY889145)

100 CG-6
{ Acrocalymma vagum (KT951295)
99 XJ-1-3

W‘: Phoma sp. (MF326604)

[ CF-7-1
100 I—Xylariaceae sp. (KM513576)
99— CF-6

R Cladosporium cladosporioides (KC172067)

—99,— CG-14-2-1
100
L Fusarium equiseti (KU041633)

Colletotrichum gloeosporioides (KU356915)

¥ T XI-14
aal—c fructicola (MK383329)

46

Bootstrap=1 000, 77 [8] 0713 Bootstrap S £F{H; bar {CFR B ; CJ-3-2-2.CJ-10-2-2,CG-6,CG-6-1-2-2 ,CG-10-1-2-4  CG-12-
1-1,CG-14-2-1 ,CF-1 ,CF-1-1-2 .CF-2-1 ,CF-6 ,CF-7-1 . XJ-1 . XJ-1-3 . XJ-1-4 1 XY-11-3-1 A S2 56 B 43 85 B i vk, LA B0 2 91 1 3k
F F GenBank 04 %

The numbers at the branches indicate the percentages of trees from 1 000 Bootstrap replication in which the branch occurs. CJ-3-2-2,CJ-10-2-2
CG-6.CG-6-1-2-2 CG-10-1-2-4 . CG-12-1-1,CG-14-2-1 ,CF-1 ,CF-1-1-2 CF-2-1 ,.CF-6 .CF-7-1 XJ-1 ,X]J-1-3 XJ-1-4 Fll XY-11-3-1 are the fungi

isolated in this experiment, the other sequences are all from Genbank database.

P11 BT AR ECE ITS rDNA JF8 BTy 16 BR B bR I R GE ke

Fig. 1 Phylogenetic tree of the 16 fungi isolated from Siraitia grosvenorii deduced from the ITS rDNA sequences

W2 o 0 P A T 5 2 e A B B

bR I R 25 R L RO AR S 3 3T ab

PROOER 25 S5 o i Py A 20T 10 AR (004 40 B G

X ¢ IR B AR AR A P A D T S R RS A 2 TP AE B A S S e 25 B AR rDNA-ITS
P9 ZE LR 22 RO JE B ST 9 24 R 32 R P 6 L A R A 4
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x4 FARBA[/DTNEEEN S HEIEY

Table 4 Shannon-Weiner index ( H') of endophytic fungi isolated from the different tissues of Siraitia grosvenorii

HERE Pistillate plant

HfERE Staminiferous plant

WH It .
o 1 % i LB i E i
Root Stem Leaf Fruit Root Stem Leaf
TSR 0.69 0.61 0.15 0.41 0.11 0.35 0.35
Shannon-Weiner
index (H")
x5 FTNRBSELATRNEEROMBME
Table 5  Similarity of endophytic fungi isolated from the different tissues of Siraitia grosvenorii
HEAK Pistillate plant MK Staminiferous plant
FE B A
Plant Tissue 2 H R bis) e H
Stem Leaf Fruit Root Stem Leaf
R R Root 0.75 0.67 0.5 0.4 0.57 0.57
Pistillate plant
ZX Stem 0.67 0.5 0.4 0.86 0.57
I Leaf 0.67 0.67 0.8 0.8
SRS Fruit 0.4 0.57 0.57
Tk & Root 0.5 0.5
Staminiferous plant
2% Stem 0.67

YRR AR Bl AR AR A R BARAL G T8 28 24 O
P, B DIE A % et HEBEFERE M T .
(1) #4775 o B $0 80 P 5 AN W 58 35 |, 98 i 11
GenBank 145 10% ~ 20% B 3L 18 5 51 17 75 48 15 %
E HARAE AR WA B 0 7 5 82 58 808 15 i i 2
I FIBLT 81 5 45 508 TAES SR IR XE, (2) BRI
ST AR N4l B R 2 5 e 0 45 AR, 24 A% B K DNA
AP A Z 18] 4l B AR e, BRI ] DL A
SR ITS DX P8 5 ) 2, &> B 5 7 5 22 [
f 25 SR I SR PCR 724 B30 2 e 41, Al fiE
23l TIPS HY 22 e T 5 BTG T A5 2 1 A 1 R
—JFH, (3)XF TR FITS X T 51 A AR 1Y
TR BE AT AS R, AN e AR ke 43 #r HL R i ol 21 7 1)
25 BHIL, F 8 TS A Mg iS5 B
BERRIE A 45 A, A BE O 4y b 1 0 58 E 2200
(255 2015, KR UK5E,2011) , ASHFSE 2 TR
W HERE PSR A2 rh 43 B 45 31 150 #E AR ELTR
W B YE 5 TS B Hr s &, R 15t oy
ARG ARG CE R ) 55 10 MU ARS8 R 122

PRIABRSEE R 9 D&, WIHE T F 25 ] ( Asco-
mycota ) , £, 7 A 2 7 49 ( Dothideomycetes ) F1 ¥ %
T8 2X ( Sordariomycetes ) o H:rv | A8 4 TR 4 L A0
3R JE; THRENERFES 6 FLo g, Mo I
BB R I 38 J&E ( Colletotrichum ) A8 ) H J& ( Fu-
sarium) o Jl 5560 & F Gk T) T @ S A TE T A
P AR LT, LR A A R R R T TR R TRV 2 A
Pyef s 3 O L B8 (55 SF, 2014 Lou et al.,
2013; Duran et al., 2005) ,

EAR R PR A LT O 96 Bk, HERR B N AR L TR N
54 R, FLPNAE ELTR Y A8 E R N A3 B R I v T A
PRo BTN T MEME S MRAT Y N A BT Y 4 B S A
AT BT A ARGE A /D, B RAE (2014) XYL R B
iy DX AR AR A DN A2 TR 2 RV RO AIE 5T R B,
MERRTE TR Fh D 2R R A i A7 A 22 57, MERR AR A5 N
A B AR AR R e M BRERR
A ELTR BCEE 1Y 25 SR AT RE S e AR A BT g
K, Je B3 5 N R A SR 2O AT IR ALY
WHoE,
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40 %

LUK R F 45 4L 80+ oy A B 1) 50
Lefpj| AR 22 5, WEdk b, 2R R 7E AN TR
ZH 2 1 5 BRI 0 B A/ NI 1 DA A > 25> 2R
SR RIUVFE BERE H, DUAR v A O 1 B R
oy B R e, M P B R, ALY, 5K A AR
(2018) NI DURMIAR Z£ SR 5 2l N A4
FLTAE B R B )R O AR > 25> s (Ho
(2015) N DURME 22 it RSP BN A |
PR B30 K/ MU A SR 5> 25> s AR, J3 4 FEA
WEFE 2 DR ME AR B TN A TR TR AN [R) 2
Az LT SE FE R AN O3 B R A R 00, HE RN
Uy 24 R > 25 > M BIAE ME AR b DAt i
AN o B AR d v, RP A Bl DB W) B A
FEARRI], VAR EL T RE TR 4540 32 1 A s,
RIFEA R AEAy AN [R) 22740 A [ 3t s >R O AS [ 7Y
BDORAE R, N AR BT Y 20 A 1 D024 A 7] BEAS
[F] ( Bk 2246 ,2005) . 5350, A58 v ek 45 ZH 41
WA B R ECR BAAT G IR i M 2L #E 7 I8
BL(BRE L2016 m 81,2013 ), B py T - 198 20 5 7 Ff
FEERE RSN A RS B L i A TR A B AR
Tt FE—E B B OR T A TR AR YR T
PRy A BE Ok B T, WP Oy 2 A
KM e x se b m AR 28 TN AE K
TEZE I E TE R T R P E R B DUR
PRASZH L rp N A LT 0 43 A1 5 AN TR] T RE 2 I
RMERR PN A B BA A [ AZ R L, R B
TR 53 A A B AL A Fe i — 2D BT

ANTR) N AR LR AR A5 A 2L 1 3 A BN AR R
WAL HJE Colletotrichum T % 1 W R F1 HE K (1) 25
HA A oA, JF H 3 550 A1 T MR I HE PR 1Y
2R TEMEAR Y o A B> Fusarium %53 A
TWERRRYAR (7.33% ) v, i 78 B Bk 04 A v 43 A A
N0, ZEER P R T DOR MR PN A B
TEA L] Re B A AR AL 5 BILH] .

AR R I W] W A 1E EAE Y K R —
£, 41 Diaporthe AN 7341 T~ MERR 19 AR A1 ZE | A7 )
( Cladosporium) | Xylariaceae F1 Sarocladium {431
TEMERE ) 2R SE | Acrocalymma (X 53 Aii 7 W AR 1) AR
H, B AEJE ( Nigrospora) S 734 T HERR RO I vh - 4
B AR LB 7 A0 AR AP LA SR, R IR

3 PN A U Xt 5 DU R AN ME R, LA B[R] — A Bk
AR AR B i 4 1 . 2 DUR 9 A2 L
fid ERH AR b, e —E R s T AW
A A B IR R I 2 REE

ABIETE Al o B DU A AR HLR 5 1 B AR B
g EAEIA F I A PR iAW 5T B8 LA, e
TR B AEA BEAT W ST, IF X N AR LR R AT
— U AR AT AR B S e AR T T
AT

S MK
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