[ &84 Guihaia Feb. 2024, 44(2) ; 382-395 http://www.guihaia-journal.com

DOI: 10.11931/ guihaia.gxzw202211028

G, (i, A, S, 2024, NEAEZR N AE SO Y S AR BT BN TG TR ()], TOPUAEY, 44(2) : 382-395. g
YI H, HE J, YANG X, et al., 2024. Diversity analysis of endophytic fungi and preliminary screening of antibacterial activity in Jf==g ]
Camellia luteoflora [ J]. Guihaia, 44(2) : 382-395.

INERFANERE RS FEE DT RAEE D TE
5 L, M B,H &, EHE,E oW

( PUNRE L fRleE=gBE, WHR 610065 )

T E. ONEIT/INEAEAS N A TR R 2 R R A0 A A LA R A s T L A B B A T AT R L 4
O3 BT /INE AL AR N AR BUR T A B Ak B T IR AR R T A R AT S R S Gt 2R BT 2
FEME P38 2 T A X IRR 2 0 1 o LA IR A PR TR AR . A5 RS (1) A/ INECIE DS 324 (4 b 4 B3 45 5]
AR 261 %k, FBE 1115HK9 8 22 &, Hih L&A E I RIEEJE ( Colletotrichum ) | ] FE 5T J&
( Diaporthe) 1352 AR ( Pestalotiopsis) , 73 BSR4 21.84% 16.86% .10.34% , (2) WF5T & B/ N 4L
AWAEEWEEARR Y ARG 208 R RS R 2, 72 MR (1 27.59% , %8 16 18 ) , 2 62
(KB 13NE) , BEEZ59(ERE 15M8) , E 68 th(HE 13 ME) , X TNER-GWIEE(H) Y
FRIEEL(D) \Pielou's HJ5IBEFEHL(E) Fl Margalef's F & BETEE (M) e, B 25 4 2 N A EL TR TR 2RAR DL 48
=, 22 SRR AE R R AR S . (3) /INEAEAS N A BTN [T A A A AN R] 25 b o A BLB 19 43 AR
&% A 102 #k (5 39.08% ,5R)E 15 MM&E) MR 61 #k ()& 10 &) it 98 Bk (@ 15 18 ) ;2R H' D E |
M Fe s, MRS 2 AR BB IS B AR, (4) PR RTIREZ SR B R A 35 #RBEE AR B L A 26 BR N
B RN 1 YR E A MR, & 74.29% , Hod CJ-11-2  XY-V-3 QY-TI-4 QJ-T2 DJ-I-2 %} 8
Tl AR B 5 IR B T 20 A AN ) R B2 O sV L XYY -V=3 S 8 FfAs 42 6 i EC | 1) 300 sk R e A I RS T
50% ,XY-V-3 F1 QJ-M-2 % 2 P/N A6 5595 J5t B B A 30 18 2% 15 T 50% , HLas BTG /N BAEAS B B 1 T,
S LT  NEEAE S N A B R PR T 0 TR R B e A T o R A D LB AR S AR B B IR T
i PR IE 2 FI/INBEAE 2500 B R B IR BEE 1 Al

KW NEASS, WAERWE, 7EEE, 2, WRTEE

FESES . Q945.8 XERARIRE . A XEHES: 1000-3142(2024)02-0382-14

Diversity analysis of endophytic fungi and preliminary
screening of antibacterial activity in Camellia luteoflora

YI Hang, HE Jing, YANG Xi, RONG Shutian, WANG Li"

( College of Life Sciences, Sichuan University, Chengdu 610065, China )

KrFE HH . 2023-03-16

ELWAB: MWIARHGHIm A (AR [2021]959 +5-002)

F—1EE: HM(1998-) , WiHWFoA: , 3222 N FTBFA: Shi Wy B A P4 T & R FSY, (E-mail ) 302925146@ qq.com,
“EAEEE . L, AR, EENFERY ORI A BRI LSR5, (E-mail) yzxj@ vip.163.com,,



2 4]

YA /INEEAE S N A LT B8 22 B 0 A A R 1 0

383

Abstract: In order to explore the species and population distribution of endophytic fungi in Camellia luteoflora, as well
as their inhibitory effects on plant pathogenic fungi, this study used tissue separation method to isolate and purify
endophytic fungi in C. luteoflora. These fungi were identified based on morphology and molecular biology, and their
diversity was evaluated through statistical analysis. The strains with antibacterial activity were screened out by the plate
confrontation method. The results were as follows: (1) A total of 261 strains of endophytic fungi were isolated from 324
C. luteoflora tissue samples, belonging to 1 phylum, 5 classes, 9 orders, and 22 genera. The dominant genera were
of 21.84%, 16.86% 10.34%,
respectively. (2) The distribution of endophytic fungi in C. luteoflora varied in different seasons. The highest number of

Colletotrichum, Diaporthe and Pestalotiopsis with isolation frequencies and
strains was isolated in winter (72 strains, accounting for 27.59% , belonging to 16 genera) , 62 strains were isolated in
spring ( belonging to 13 genera) , 59 strains were isolated in summer ( belonging to 15 genera), and 68 strains were
isolated in autumn (belonging to 13 genera). The Shannon-Wiener index (H') , Simpson index (D), Pielou’s evenness
index (E), and Margalef’s richness index (M) were the highest in winter. The similarity of endophytic fungal species
between spring and winter was higher, and the similarity between summer and autumn was higher. (3) The distribution
of endophytic fungi also varied in different parts of C. luteoflora. The stems had the most abundant endophytic fungi, with
102 strains accounting for 39.08% ( belonging to 15 genera), 61 strains were isolated from the roots ( belonging to 10
genera) , and 98 strains were isolated from the leaves ( belonging to 15 genera). The H', D, E, and M were highest in
the stems, and the endophytic fungal species in the leaves were most similar to those in the stems. (4) The plate
confrontation results showed that among the 35 tested endophytic fungi, 26 endophytic fungi had inhibitory effects on at
least one plant pathogenic fungi, accounting for 74.29%, among which CJ-II-2, XY-V-3, QY-II-4, QJ-MI-2 and DJ-I1-2
had inhibitory effects on eight plant pathogen fungi to varying degrees. XY-V-3 had the best inhibitory effect on eight
plant pathogenic fungi, and the inhibitory rate was higher than 50%. XY-V-3 and QJ-II-2 have higher inhibitory rate
than 50% on two strains of pathogenic fungi in C. luteoflora, which had the potential to control disease of C.
luteoflora. To sum up, the diversity of endophytic fungi in C. luteoflora is rich, and some of the strains have higher effect
of inhibiting plant pathogenic fungi, which lay a foundation for the research and development of biological control
products and the disease control of C. luteoflora.
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Table 1 Statistical results of endophytic fungi in different

seasons sand parts of Camellia luteoflora

K
STV s - S
wlr S gog SRECET s D0
e umber Number Coloni- . i %
= Number . Isolation .
of .. of zation Isolation
Part/ . of tissue rate
Season tissue segments endo- rate (%) frequency
’ segments Jith phytic (%) (%)
N fungi
fungi
Lits 108 47 61 43.52  56.48 23.37
Root
e 108 96 102 88.89 94.44  39.08
Stem
i 108 88 98 81.48 90.74  37.55
Leaf
e 81 56 62 69.14  76.54 23.75
Spring
= 81 55 59 67.90 72.83 22.61
Summer
& 81 59 68 72.84 8395 26.05
Autumn
% 81 61 72 75.31 88.89  27.59
Winter

HEIIBEATY 3 AR B EE S 500~ 750 bp 74
F B G0 I B 45 R AE GenBank U8
HEAT BLAST HUXT, AR Ho X285 58 H MEGA 11 %k
8 BUREAIME KT 99% 1 )7 51 i) 4 22 498 1 AL (]
1) s 2558 fE Wik g JEAS Bl DL &
BE N AR 22 B 20 R 35 A SR B 1
15999 H 22 J& (/B A5 N AR B 2H LN 35 2
7R, B HOE 25 RN 7% 1 an e 2 FiEL 3 s )
H & 2 AL /NEEAE S AR L Aok B 2
BT T( Ascomycota) . LLZA Sk BAS; K] 43, FL i 2 52 TR
2X ( Sordariomycetes ) AL F Y, A A HEH 197
B, F B Bk By 75.48%; WO W M
( Eurotiomycetes ) F545 PN A= ELTA 20 £k, 5 B FR 2L
Y 7.66% ; JAE 3£ 7 2K ( Dothideomycetes ) 3545 N 4=
21 Bk, 5T BR 2R 8.05%; HE N TH A
(Leotiomycetes ) HA P AE ELTE 20 #% , i BV R £ 1Y
7.66% ; J| J& 2 24X ( Chaetothyriomycetes ) 3545 P 4= E
B3 bk, AR 1.15%, /NEEAEAS N A B
1EHKF BB H AL S 9 B 20500 s i H
(Xylariales) | A J% B H ( Hypocreales ) . 8] 42 72 H
( Diaporthales) Hi| #:79 H ( Glomerellales ) | (% 7 H
( Eurotiales ) | %% %= H ( Capnodiales ) . #% 7 £ H
( Pleosporales ) , % £ i H ( Helotiales ) . $| & = H

( Chaetothyriales) , H:Hv fE#H Jymc M B fil £
fLE )R e H el R AR R 26.47% |
21.84% 18.77% , /INEAEA A= LR 1L R KF LY
2N AL HE U £ 2 B 8B ( Pestalotiopsis ) | 7 A1 7 J&
( Hypoxylon ) . Annulohypoxylon . 7% ffi 8 J& ( Xylaria) |
FEF & ( Chaetomium) (215 1J& ( Nodulisporium ) .
O 7 2 M E B (Arthrinium ) | 9k ] H )8
( Fusarium ) . + 7% 52 J& ( llyonectria ) | 0] J& ¢ J&
( Diaporthe ) . 4 25 15 %5 J& ( Phomopsis ) . 7% JH i J&
( Colletotrichum ) . 75 %% J& ( Penicillium ) | fa %% 14 J&
(Aphanoascus) |15 % 5% J& ( Cadophora) " }5. 5 J&
( Phyllosticta ) . i 1 ® J& ( Cladosporium ) .
Acrocalymma | ZHEE ( Hymenoscyphus ) . HEE
( Seytalidium ). T i # W J& ( Pezicula )
Herpotrichiellaceae H+24MNE, Hi M RE N R E
EIEN G VS 2 SN Pl 7 s 3 i)
21.84% ,16.86% ,10.34%
23NERFNERERESHH
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B A 3 /l\, Gk M s s, Acrocalymma .
Herpotrichiellaceae ; {{ F Bk 2= 20 21 b 43 25 2| 11 J&
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BB ER G T AR, BRI
B )RR A B BR A Helotiales sp. F1 Diaporthe
discoidispora; 2 Z= 73 B B ¥ A W N
2 KO-2013 ., Scytalidium
auriculariicola , Acrocalymma medicaginis ; FX 2= 43 B
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Colletotrichum camelliae ; %7557 8 H 0 H5 A F AR R

subaffine |
Pestalotiopsis chamaeropis . P. microspora, 7 2= F1XE

TG ERA 12 B MR ILE Bk A
16 Ft B FEMA R ILA R RA 15 Fi, 2 Rk
ZEIEA A 11, B MR WG WA
14 Bl BKERA R I HRA 14 B,

232 RRFEAAELF A WE 4 PR, 255
BB N EREAS 15 ANE, A E 18 4

Herpotrichiellaceae  sp.

Chaetomium Arthrinium arundinis |
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NJ phylogenetic tree constructed based on tDNA-ITS sequence of endophytic fungi of Camellia luteoflora
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Annulohypoxylon FB5C & G T 1 22 MR E, R
2 YRR TR A Helotiales sp. F1 Herpotrichiellaceae

auriculariicola . Annulohypoxylon
subaffine Arthrinium arundinis, H

10 b AR FI0F A A R kA 8
¥RA 20 Fl .

stygium . Chaetomium
RAZE A WA
Fift | ZE A A4 A TR
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Table 2 Classification status of endophytic fungi strains of Camellia luteoflora

SRR PR gy e e B3k FIUREE oy ke
Category name Represeptallve Top BALST similar strain No. Acc. Homology I IR
strain (%) (%) (%)
FFH I Ascomycota
#|J&§ R £0 Chaetothyriomycetes
#I/E S B Chaetothyriales
Herpotrichiellaceae XG-V-2 Herpotrichiellaceae sp. 2 KO-2013  AB847008.1 99 0.38 0.31
WEEREE Cadophora QG-IV-3 Cadophora orchidicola MG062775.1 100 0.77 0.62
§ 5 B 2N Leotiomycetes
ZFETH B Helotiales
Z L& Hymenoscyphus CG-II-1 Helotiales sp. KX440158.1 99 0.38 0.31
TCHR L TE 8 Pezicula DG-I-11 Pezicula ericae MT626580.1 100 6.70 5.56
& Seytalidium XY-V-3 Scytalidium auriculariicola GU591744.1 99 0.38 0.31
% 55 H 4 Sordariomycetes
7% fHE B Xylariales
A2 BHIE Pestalotiopsis DJ-II-9 Pestalotiopsis sp. MT102582.1 99 4.98 4.01
DJ-1I-1 P. chamaeropis MH425902.1 99 1.15 0.93
DJ-1V -4 P. microspora KM041703.1 99 0.77 0.62
DJ-IV-10 P. oxyanthi KP900246.1 99 3.45 2.78
%A & Hypoxylon QJ-II-2 Hypoxylon fragiforme KY703399.1 100 8.05 6.48
Annulohypoxylon QY-II-4 Annulohypoxylon stygium MW504640.1 99 0.77 0.62
RSB Xylaria DJ-1-4 Xylaria arbuscula MZ853489.1 99 4.60 3.70
EFHE Chaetomium DY-IV-1 Chaetomium subaffine MWO008023.1 99 0.77 0.62
EA RN Nodulisporium DY-I-1 Nodulisporium sp. LC505317.1 99 1.53 1.23
O 2 & Arthrinium DY-V-3 Arthrinium arundinis MZ400522.1 99 0.38 0.31
P E2 & B Hypocreales
P IIH & Fusarium DJ-1-2 Fusarium graminearum MZ648312.1 100 4.98 4.01
T IRFEJE lyonectria XG-1I-4 Ilyonectria liriodendri MF445151.1 99 3.45 2.78
[&] 2 55 5] B Diaporthales
[B]8E5C & Diaporthe CG-IV-11 Diaporthe hongkongensis MZ617453.1 99 9.58 7.72
CJ-1I-2 D. phaseolorum MTO043783.1 99 3.45 2.78
DY-IV-12 D. amygdali MK511798.1 99 1.92 1.54
DY-II-5 D. biguttulata MT877049.1 99 1.15 0.93
CJ-1V-6 D. discoidispora MH371253.1 99 0.77 0.62
WL 558 Phomopsis QJ-1-8 Phomopsis sp. MG832539.1 99 1.92 1.54
Fl# 7 E Glomerellales
IRAE & Colletotrichum QJ-v-4 Colletotrichum pseudomajus JX009424.1 99 1.15 0.93
QJ-1V-7 C. crassipes KY283783.1 99 1.53 1.23
CY-II-3 C. boninense MZ702124.1 100 6.13 4.94
CJ-1-8 C. acutatum MN429239.1 100 2.68 2.16
QY-IV-3 C. camelliae MKO041380.1 100 0.77 0.62
CJ-V-1 C. siamense MW647834.1 99 1.92 1.54
XY-1-7 C. gloeosporioides KP900263.1 100 7.66 6.17
HF H 2N Eurotiomycetes
B 7 & B Eurotiales
H B Penicillium DJ-V-5 Penicillium herquei OM278352.1 99 1.92 1.54
a2 B )& Aphanoascus QY-II-6 Aphanoascus verrucosus MW617041.1 99 5.75 4.63
FEFE F 2N Dothideomycetes
1 5 B Capnodiales
M 555 JR Phyllosticta XY-IlI-5 Phyllosticta capitalensis MG954332.1 100 6.13 4.94
T )& Cladosporium XY-II-2 Cladosporium cladosporioides JX406506.1 100 1.15 0.93

& 715z B Pleosporales
Acrocalymma XJ-1I-1 Acrocalymma medicaginis MWO081367.1 100 0.77 0.62
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A. CJ-I-2 FRIE 22 ; B. QY-IV-3 7 M2, C. DJ-I-9 il FFIF 2 ; D. XJ-I-1 FRIH 2,
A. Spores and mycelia of CJ-II-2; B. Spores and mycelia of QY-IV-3; C. Spores and mycelia of DJ-II-9; D. Spores and mycelia of XJ-II-1.

B2 MNEEFDINEEERTHELERESE

Fig. 2 Microscopic morphology of spores and mycelia of partial endophytic fungi in Camellia luteoflora

)

“PI-IV-10

B3 MNEEFNEEEREE
Fig. 3 Endophytic fungi colony diagrams of Camellia luteoflora

233 MELFAEALBAN SHKELSH WA (3.027)>7FF (2.820) >Fk(2.813) >H (2.670) ;M
WARAR BTN ERRN SRR (B HA(3.728) >F (3.359) >Fk (3.285) > &
S5)A[ 1, D M BAR AT N 4 (0.944) > (2.890) ;E N4 (0.952)>%(0.926) >E (0.923) >
(0.929) >#k (0.926) > X5 (0.919); H' J 4 Fk(0.906) , ML /N #4625 AS [F] 847 4 2B LA Y
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Fig. 4 Relative abundances of endophytic fungi in different seasons and parts of Camellia luteoflora
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Fig. 5 Diversity analysis of endophytic fungi in Camellia luteoflora

TR BEE R (K 5) T, DO e MR A U (3.628) >#3(2.023) ;E H2£(0.945)>M(0.919) >
25(0.947) >0 (0.936) >#3 (0.887); H' 25 AR(0.911), /INEAEIHNEEFE AR, L2
(3.116) > (2.958) >AR (2.337) ;M H25(3.897) > R fe 4 & HLY 50 F2 B &0 5 N [R)38 07 1) 25 35
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Fig. 6 Clustering diagram of endophytic fungi in different
seasons and parts of Camellia luteoflora

based on species composition

FRRERCE 5 HLI5) B B v, ARLAR PN A TR T
R — HARE M,
234 D FREFNAERBRMESNER ET
INEECAE R N AE BT A 2 A AR, DARR - T B R R
Bt | SR FH 4 I 3 3 vk A7 B2 #r , Al i AN ) 2=
T AV IA] /N AR 2% N A L 2 R AR B, i
6, I Y. GoarutRzE it H],C.D.X.Q
SRR A 2 B o )Y (G RN 2K,
C.D. X Q RN —2&, Bom Ny A A 35 PRk
Sl 33X PR RS /N i A 2% N A L 2 2 S D
TE BB AL ) v, 25308 R0 3 B PN AR TR 2 A oL
P S5 g, RS R A T2 N A R 2 2 S
W TEE I B AAZ N A T A A
PEE R, B 2RI AR L 2 U B &, B
28T 2 B 2 N A L TR 2H 22 S I I
24 MNERFNEEEFNHEAER
SRR IR 45 R (52 3) R, 7R 35 AR A
BT, A 26 BRINAE B 20X 1 Ao R B R A
EIE 5 74.29% . XF 25 M ARBETE | A 2k ik )
PR FLEE BCIE T AR AL D TR P A 2 T ISR T
¥ | Colletotrichum cliviicola . Alternaria alternata E.
A AW B BR o B E BB 17 14%
25.71% . 37. 14% . 25. 7T1% ., 20. 00% . 34. 29% |

42.86% .25.711% . A 5 tR WA 0 e 1 o H E
AT REMBEAER, 455 CI-11-2,XY-V-3, QY-1I-
4 QJ-I-2 .DJ-1-2, Hr XY-V-3 XF 8 Fli g 5L 2L 74
AN R 2 T 50% , & 5% e JE B | P A 25
W Alternaria alternata W3 HIA4E FH f 5, 10 3 2R 47
M 76.31% .80.64% 77.49% ; DJ-1-2 X5} i 3 1 4%
TR RN AR i L DT 1 A0 ) A P R 5, 0 R R 0 S R
82.16% F178.43% ; QJ-I0-2 % 5 B4k 71 T 1 310 i 1
PR MR R EIL 75.41% (K 7).

3 itk b

ARWETES; 4 A Z1 NN AES AR 2K 3 A4
PR 4> B AT B AR B 261 AR 8 a8 A 2E RRAE
WS LK TTS J7 3 50 Hr 485 T 22 A&, Hoh
DL T Ay A T I | 18] e 7 Ja A UL 3 2 B AR | X
— 45 R 5 B X A Y 2% (Camellia
oleifera) N A= E T 1 P % 1 J& AH L (5K I 5%,
2017) o /NECAEZS N AR LT 5 W] — 25 B2 AR 48 b IX.
B 5 M AR K RS A8 AR 3 X RS A ( Alsophila spinulosa)
AR LT I S A 1Y R B (96 T T 22 L R A
SNV N DN AN i e A
filJg LR EIE AR 3L 8 AN E (XK 2 5%,
2021) , 1M 5K B A 5 WA ( Camellia sinensis) )
WARKILA R A 44, WEREE  RIEE
J& BT s TR (UL, 2000) |, i T AL
EAHBRRCIT , /N B AR 2R 0 N A2 EL TR AT AL R — T
TSI B N 2R TR 20 22 S 0K, T 5 A G 3F
S5 AT B RSB 14 P A= T 2 RS A AR, 0 B B B
XY N AE R E AR, N
X7 & B35 4 F M, BR Aphanoascus
verrucosus ( QY-11-6 ) HI Scytalidium auriculariicola
(XY-V-3)5b A 33 #RAE H AL Y N A= B P A
oA

JINEE AR AR TR I A B 5 R 43 B8 3243 i)
N 71.30% 1 80.55% , 5 7] A J5 i IX A ) 1 4
S B¢ B ( Datura metel ) M1 5 J7 20 5 ¥ ( Taxus
wallichiana var. mairei) B & 58 R A0 it (98 B 55,
2014575 5401 ,2021) , {EWE = T8 J5 Ml X AR K A
Yy, AT RE 5 FE 5 A DT B0 Hb XK K, 28R
M E e, B3 N A BT TR AR ) AR N B G 8 T A
K (Porras-Alfaro & Bayman, 2011) , /N85 4E 450
TR 25 PN A TR E B R M B R AR, TR
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Table 3  Statistics of inhibitory effects of endophytic fungi on eight pathogenic fungi Camellia luteoflora

I
BB ROMRBER  SRUEIE AR s IE TR e
Strain Pestalotiopsis Fusarium Colletotrichum Fusarium ' Sclerotiva )

L . oxysporum . cliviicola alternata
number theae moniliforme [fragariae oxysporum . sclerotiorum
f. sp. niveum

CG-1I-1

CG-1V-11 - - - - - - - -

CY-II-3

|
|
+
|
|
|
|
|

CJ-1V-6 - - - - - - + -
CJ--2 + + + + + ++ + ++
CJ-V-1 - - - - - + - -
CJ-1-8 - + - - - - - -
XG-ll-4 - - + - - - - +
XG-V-2 - - - - - - - -
XY-II-5 - - - - - - - -
XY-V-3 ++ ++ +++ ++ +++ ++ ++ +++
XY-1-7 - - - - - - + -
XY-II-2 - - - - - - - +
XJ-I-1 - - - - - - - -
QG-1V-3 - - - + - - - -
QY-II-6 - - - - + - - -
QY-II-4 + + ++ + + ++ + ++
QY-IV-3 - - + - - ++ - -
QJ-1-8 - + - - - B + -
QJ-I-2 + +++ ++ + + ++ ++ ++
QJ-v-4 - - - - - - - -
QJ-1vV-7 - - + - - - + -
DG-I-11 - - - - - - - -
DY-IV-1 - - - - - ++ - -
DY-IV-12 - - + ++ - ++ + +
DY-V-3 + + ++ + - + - ++
DY-II-1 - - + - - - - -
DY-II-5 - - - - - - + -
DJ-II-9 - - + - - + - -
DJ-1-2 ++ ++ +++ ++ ++ +++ + ++
DJ-1-4 - + - - - - - -
DJ-1I-1 - - - - + - - -
DJ-V-5 - - - - - - - -
DJ-IV-4 - - - + - + ++ -

DJ-1V-10 - + - - - + - -

T +++RRMEHE =T75% ; ++F7R 50% <M H<T5% ;5 +FR 25% <IMHilFR<50% ; -LATMHIEM,
Note: +++ indicates inhibition rate = 75% ; ++ indicates 50% < inhibition rate<75% ; + indicates 25% < inhibition rate <50% ;

— indicates no inhibition.



A. XY-V-3 %P9 RAG 214 ; B. XY-V-3 %] Alternaria alternata; C. XY-V-3 X B 25 RN ; D. DI-1-2 X EL LRI W ; E. DJ-1-2

ISR A B ; F. QJ-MT-2 X & BRI

A. XY-V-3 confrontation Fusarium oxysporum f. sp. niwveum; B. XY-V-3 confrontation Alternaria alternata; C. XY-V-3 confrontation

Colletotrichum fragariae; D. DJ-I-2 confrontation C. fragariae; E. DJ-1-2 confrontation Sclerotiua sclerotiorum; F. QJ-II-2 confrontation

Fusarium moniliforme.

7 EBSTBEARAY T AR X i

Fig. 7 Confrontation pictures of some strains

BB, Z RV BRI 25> iR S AR, UL/ i
FEZE N A= LT R/ 88 A8 2% L U A B — & 1Y fig
U, AT RE S BTN AR S R 2R 3R 4 S A (]
BEmFE AR, BE H AN R R P E R, DA
AN ZET4T ) Bk AC TR 9 N AR TR E B R Ry 1 R
RTEEE  ZHMERBBREKEATFERTEHERLZE,
55N 5 B #Y ( Pinus massoniana ) ( % 2 M T A7,
2021) F1 5 M 3 48 7 ( Blumea balsamifera) ( J5 &
85,2017) WA B A Z AT S 45 RAH I, /N i AL
AT B0, 43 A1 T IO 1y i 5 5 M o8 K 42 S 1Y
DX, 2 DR Z= W I 4K, 9—12 P 3l 17
C(H 5% ,2010) , [FIRFRK AR /N B AL S (4B 2R
1 (SBAEME S5, 2006 ) , B N TR SR AR R AL
KA R (FNALMESE 2017 ), W] REUL 2 /N BT
FEZ8 N A L TR R B A 23 A K TR BRI — > SR AL
INBEAEZE N R R K4 R WoR R REMA
B A LT A R PR R, A R TR Y AR
PR AR AL PR A v, B A P R N K = N 2R |
FRZH 22 S B S AR ) PN A i B T B AR Al T
A, TA) 452 W R ) TN A LT A, X R AR Y
A TR 2 7 PR A5 AN DR 28 A T P Ak Y 25
R CHRMOTAE 2013 ) ZEF0 RS04 P9 A FLRR 4
B, S AR A 2 25 AR SR T
AN FEZHL S B Z 18] 1Y O B A (6], A4 b 2% i 47

23 [B) R/ FITE “OIR B4, B2 T R A W) 4
AU B N A B WS BE 4L ( Vesterlund et al. |
2011),

AT IR A SRR A 26 RN E HIH 2R
1 AR D EC A IR E A 5 B N AR E R X
8 I AE 0 it T X A A [ AR R ot 4 L 20l
Diaporthe  phaseolorum ( CJ-11-2 ) |
auriculariicola ( XY-V-3) | Hypoxylon fragiforme ( QJ-
-2 ). Fusarium graminearum ( DJ-1-2) #0
Annulohypoxylon stygium ( QY-1I-4 ) . Seytalidium
auriculariicola ( XY-V -3) XF 8 ¥R R B 18 ¥/ 5 5%
Y AR, 30 R T 50% . Ahmad 4F
(2020) X BAE 5B EH A S. parasiticum HEWS F= 4 H
A YOG A By i A2 R R S A AR
WY R R HE BT A R A I A AR AR
WA= 20, A A IR R AR K 7 TR EAT B
SRVE . AR R Fusarium graminearum ( DJ-
1 -2) Xof J¥f1 36 B A% T R0 0 45 5 9L T 114 4900 ) 4 T A
SR, RS AL R R A AR 82.16% A i AR
(2006) & B F. graminearum B9 A= AR 7= 9 %) i
S R R A B0 B AR, 5 AR R ST A A5 SR A
T, Jin %5 (2022) KB, 5 Hypoxylon fragiforme I
J& W LLAZBE ( Carya cathayensis) P34 EL T Hypoxylon
spp- AU A A 7 ) RE A ) 3 AR A 0 3 it L T 1Y

Seytalidium
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K Becker %5 (2020) & B, 5 Annulohypoxylon
stygium [F)J& W B8 A. viridistratum B YR A A5 7=
WXt 10 & 3K ( Candida albicans ) F1ZR + B8
( Mucor hiemalis ) 55 E. 7R A BRI HI/E A, X0
W, Annulohypoxylon F1J5¢ 1A T J& L B 1) IR A 4G 38
YR YRR WG . e, S5 22T ik — 2D X
X5 RPN A: BB Y30 AL LR AT WS, DT S
TEE A LA e /)N 3 A8 28 9 5 1 By ¥ B2 At 98 5
o ARBTFEEY 8 MRALY) I JF I T, Colletotrichum
cliviicola F Alternaria alternata /)N T8 46 25 B9 0%
W , Colletotrichum cliviicola BE /N85 AL Z5 0 A = 4k
A A S, Allernaria alternata 51 #8/NEE AL TS A
KR HVEE B B BE e (R 4, 2021) , Seytalidium
fragiforme X}
Colletotrichum cliviicola F Alternaria alternata B3]
SIET 50% A /NAEZ F1 505 % 0 B AR
BIFRE R /N AR AR W B A W 0T KBTS
HIRARWITT

auriculariicola 1 Hypoxylon
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