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Abstract: Rubber tree (Hevea brasiliensis) is the only renewable resource among the four major industrial raw materials.
The rubber tree anthracnose which infected by the Colletotrichum sp. is one of the most serious foliar disease of rubber
production in China. In this study, we investigated the main rubber tree varieties (strains) and monitoring the occurrence
and prevalence of anthracnose in Hainan province. It was found that PR107 and RRIM600 had the largest planting area,
accounting for 51.06% (102 000 hm®) and 43.39% (86 700 hm®) respectively. The anthracnose of mature rubber planta-
tions and value-added nurseries in Yangjiang Farm was occurred all year round, with the peak period from March to
April; Therefore, the rubber tree planted in Hainan province was large, and the variety (strain) was single, so it was easy
to break out and spread when the anthracnose was suitable. HCKkHNQZ1736 isolated from the leaves of the rubber nurs-
ery of Yangjiang Farm in Qiongzhong County, was identified as a new strain of Colletotrichum karstii, which had
highly pathogenic to four main varieties of rubber tree, PR107, RRIM600, Reyan 7-33-97 and Dafeng 95. Studied on the
results of carbendazim and prochloraz-manganese sensitivity test of HCKHNQZ1736 and MeCkYN1705 showed that the
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two strains had no resistance to prochloraz-manganese, while the ECs, was 0.0784 pg/mL and 0.0775 pg/mL respec-
tively. However, HCKHNQZ1736 showed high resistance to carbendazim, at this time, the ECs, was 1107.2654 pg/mL,

while MeCkYN1705 had only 0.0554 pg/mL.
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WEBAE G, 1962 4 F 5 K F- 435 e LIl
T B g e e . B R, AR R
S O 28 JL T3 A A BRI A ARk, e i
W8 EEIEUN YN R RN AR R B AR AR R [ R AN
e

T i 2 TR E AR R A AR 1 A Ay, T
AR —RETHEY . Ml TRNTE, BAKRM
WPEZ4L, I AR Ak, R R AR AL
BRGSO LB, O T AR T AR AR A
5 DL R S R IR 2 HE AT, AR AR o I 1
F R R 97 45 T RS B A e, PR AR AT
BRI i Tl (R ) SR HEAE ST TR T
KT, ARBFERES 16 rE R ARG Ml 42 A 18 Ay
A PR w0 i A AR PR S AT TR, Ak
JHIREHRIERE ( Colletotrichum Corda ) H.IH
Sl —FMEZLERE, EH0F . Tl
WA Z 0, REORE . KB, R
B RIFARLE 600 ZFPHIY) %2 HaED Y, g5
W E, BIE R 1Y 1G4 A BT

PR I T R I 2988 ( Colletotrichum )
RIARIAHERE G F ( C. acutatum species complex )
TR IH 2 5 FF ( C. gloeosporioides species
complex ) U1 BGILIS S WFREFAEA ITS
SPAEBR TR R SRR, — B LR, A&
22035 B — BN AR R B B 3 2 e AR
WRE, DECHRIRIETE, B 505k C.
gloeosporioides 1 C. acutatum 2 A~FfE, (HREE
RN R BRI IR, BT 20080
RGKRE A B TR ke SR B B 2 148
JEAR s T A A AT AT S A AR
KA BAB I . R T I 3 MR G
RO B B, FE AR A AR e S R T
JRE A A T AR T I T 5 i, v I F I
EAMAFERA RN (C. fructicola ), #F JiJH.

( C. siamense ) FIRAIH ( C. ledongense ), 2R

A IHE S P FEE R R IE ( C. australisinense ).
WM IE ( C. bannanense ) Fl C. laticiphilum, T
99905 ] A e IRV T AR RS ARS i IEL I ) M A A
WRE AT EEAH C siamense Fl C. fructicola 2
Fofn US1ST ey 90 A 5 o S0 3 L T A0 A R AR
AR A G5BT 2016 KRB, i HAhr= X
A F5 3 R R AR

AHIF 538 2k X A E ARG IR R (R )
PRI R JE G & AR AT AT R R, A R
B rh B BH YA 7 1) 1 AR AR b SR A5 T ik
HCKHNQZ1736, I XHZRMRIEAT T %5E | B )
D 55, R I TR R AR IS 7 ¢ I I T —— %
W BAETE ( C. karstii ), RIS X5 K &
I, e Ah 3 Ik 24 00 AR D A A BRI TR AR R 22 TR
Ry EEPE,

1 R 5FZE
1.1 ##
111 BHXEAB VR R JH IR Pk MeCKYN1705
SEA AL, R ERGERLREE RS
PR T8 . S FERAE 5 WE e e
bk HCKHNQZ1736 43 & A r I, AN
HORAE | B NS E RS .
112 AadpitAtFe i A 7-33-97. RRIM600 .
PR107 SR I 1 i Hp [ Aol Rk B2 B AR i
BT B A B e I8 PR, (R4 T rh B 4
M Bk B A5 S5 A ) ORI Y T T T S
1.13 ¥ %% PDA. LB. #KI[CHFHE . AEA
KigRdt . SNA Kige 5L b BLle B B 97 3t .
12 Ak
1.2.1 B % JE R 2t RALHs & 55 B 2 da il o
% 2017—2018 4, X ra 44 AE I X 2R 1 T AR e
anAt (R ). AL SOR A F A WE T ES
ZANATARHE NY/T 3197—2018 ( HAVEY Rl
TEIRPUIE B H AR IR AR I ) AT
2017—2019 4, BEHE A I B HILA Y
1) 22 4 A 5 1 IR A Y B 4 A5 R R o S 2 1
SNSRI A, BRAE 2—10 H 68 il g
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JEEAR B SRR R B S L Al S IRAE SR
WU B 2 S 1 PO AT

122 AR MAEKE PDA P LIEF7
7dJE, WEREFEELS, @il AEA 53R 0 SNA
R SR AR A, AR S A A T
A3 T AR R SR ROUIE S, il SR
A% ES% YRy ) PR (v
JEECR 2 ) VOSBRI TR BRI e E
123 Z%AXAHH (1) WkEKZ4 DNA $#2
BB EAE 0 | Al IR R VR4 Rl T PDA PR,
B 28 CHREFEFANEEFE 7 d, ] CTAB L3R EUH
% DNAL,

(2) ZRERMT . e A% AR e S 1] g X
(ITS). B-T/E B A (rub ) F 3-8 IR H I EE
Jii Sl 5L R ( GAPDH ) #3453 )7 51 AT 2 35 K 2 ¢
KEHT. TG 1, PCR AR (&
KR 25 uL): 2.5 mmol/L dNTP Mixture 2 pL;
TaKaRa LA Taq =R E M 0.5 pL;2xGC buffer [
12.5 uL; 10 pmol/L I F#F5I#14% 1 pL; ddH,O
7 uL; Template 1 pL, PCR W FRF IR 1, ¥
FEEE 1% R EE I R Uk o0 B, I SRR 2B fE Rt
o (At ) AR A R & i 5 rY B
4 2R Y PCR 71036 BRI K I B A BR
A AT, R Y 455 E T NCBI | BLAST
AT HEXT 53T o

x1 ERRMERKSY

Tab. 1 Gene and primers
P Bk SIHFE) (5-3") SRR
Gene Primer Primer sequence (5'-3") Reaction system
ITSE! ITS1 TCCGTAGGTGAACCTGCGG 94°C 5 min; 94°C 455, 57°C 455, 72°C 50s, 34 ™ME
ITS4 TCCTCC GCTTATTGATATGC 5 72°C Smin, T4 CHAF
b T1 AACATGCGTGAGATTGTAAGT 94°C 5min; 94°C 45s, 56 °C 45s, 72 °C 1min, 34 IM&
Bt-2b ACCCTCAGTGTAGTGACCCTTGGC  ¥5 72 'C 5min, T4 CHAF
GAPDH™! GDF GCCGTCAACGACCCCTTCATTGA 94°C 5 min; 94°C 455, 62°C 455, 72°C 30s, 34 MG
GDR GGGTGGAGTCGTACTTGAGCATGT ;5 72°C 5Smin, T 4 CRFF

(3) W ARG K EW. 1€ NCBI #Y GenBank
B R BT I 2 G R T TR R
G, FIH MEGA v. 6.0 5AEXT Fr 3545 1 1 510 43 531
AT X, MBRASH € /)75, FIF Sequence
Matrix 1.7.8 #XFX} ITS | tub M1 GAPDH #4177 %]
PHE, PRI E BT SEE . FIH MEGA v. 6.0
t Model #7745 B T , 750 FHiZ 4K Phylogeny
H1f#) Maximum Likelihood T EM B RGBT,
LL C. truncatum YERAMNE, 1000 EE .
124 Homhnlg SRAEFRIFRIER, i
TEITFW (BT R 1x10° 4 /mL ) $270 % e
HAREER ER S (KFE 95, PR107. 4 F
7-33-97. RRIM600 ) BN At i b, DLags
Kk MeCkYN1705 6T B 1% N BHMEXT IR, DL
PTG A BT R, FAb B 3 R+, Bk
A EE 3 AN, 3 REE I 9 Kb, 25 ClE
BARREFE 3 d ke AMmTE 0L, 538 ik
MR B A, DA AN HBUR .
1.2.5  salgarm e (1) 2572 MK EE L2
FITHRECE . FREL 98%Z 1 R IR Z5 Ry (VLI5H
WA AR AR F] ) 0.5 ¢ BT 1 mol/L i

Bmh, fhRTEEEMEHLHKER R
50 mL, ©2¥E. K, 645 10 000 pg/mL IHR,
T 4 CIR17

FREL 960k fif e i 55 5 24 (VL0 ME AL i
MARAF) 0.05 g MEfHTHES, HIK
KAERZE S0mL, FUE. KF, K74 1000 pg/mL
(IR, T 4 CHRAT .

(2) HRFRILRCE .. fEfbERERE 55 °C
ZEAT ) PDA BEFRFE IR INAS [RAFR ) 22 147 R Ak
SRR, 3 0l A [ VA 1 22 T R RTR i fee 5
24 PDA 355755, AR 257 BRI B AR RS L3R 2.

(3) BUSIEEA . X Ok, BET

x2 HKHFIRE
Tab. 2 Concentration of test fungicide
Btk 255 W
Bacterial strain Fungicide Concentration/(pg-mL™")
HCgHNQZ1736 98%Z W RJEZ] 600, 800, 1000, 1200, 1400
96% Wk fef Jli £ & 0.01, 0.02, 0.04, 0.08, 0.16
98%Z W RJRZj 0.02,0.03,0.04, 0.05, 0.06
96% bk fif iz 4 £k 0.01, 0.02, 0.04, 0.08, 0.16

MeCkYN1705
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BEORAE I 2 53 mHE 7 FE R EC s
1.3 HIEAIE

Fiz BE ML X ZH a6 15 T ) A5 i Ak L vk P
IR, {41 SPSS Fl Excel B 1wz 0 5 #3447
Bt .

2 HBHR5HH

21 BEEBKMKRERERESH

21.1 BHABRRERR S ZHSMABEL HT
LT AR AR AL 190 RTAS S A AE s Y A T
17, BHEIKE G RIRAGIE Mk 4 A e A1 BR 2
FOT T A A AR IS 32k it B RN A A A TR A ST
R 3 MK 1. A, WA

X A G A 247 200 000 hm?, T T Ak 5] 2
163 000 hm*, b, M FBh Mg R A R 5w
MEBEHBIX, S FRIAA ) 30 000 hm® DL E 5 Hik,
VL SRZR . VSRR AR 20 000 hm?® 2 47,
IR U B A8 AR T b e IR T s LA AR
FRE AR X 570

TE A X, PRI107 AY A Al R 249 K
102 000 hm?, 4 51.06%; RRIM600 [ F it i 1 24
486 700 hm?*, 5 43.39%; A 7-33-97 i FhAE
A2 4333 hm?, 5 2.17%; K 95 YRS
FRZ)k 1800 hm?, (5 0.90%; i B 251 i Foid
2% 2613 hm?, (5 1.31%; AR R4
TR, BRI TAZ N 2347 hm?, 5 1.18%,

®3 BEHEABREFRERAMSEIT

Tab. 3  Statistics of main cultivation varieties of rubber in the main production areas of Hainan province
AT it o T AR FHEIMR B
WX Area of different varieties/hm{ B Cutting forest section
Location o iveoe S 95 HAHE7-33-97 "iiif” Jify  Totalarea/hm® 2 itk
Dafeng Reyan7-33-97 series Other Area/hm Proportion/%
Biz¥i3 3306.67 4693.33 60.00 46.67 20.00 6.67 8133.33 6572.54 80.81
HT 4426.67 9453.33 60.00 113.33 0.00 153.33 14 200.00 13 081.04 92.12
FE 2673.33 2706.67 6.67 40.00 946.67 106.67 6480.00 4952.66 76.43
e 9573.33 5473.33 40.00 426.67 0.00 0.00 15513.33 12 554.94 80.93
il 12 060.00 4920.00 33.33 186.67 753.33 206.67 18 160.00 14 578.85 80.28
[fep=n 2926.67 1713.33 0.00 140.00 53.33 33.33 4853.33 3703.58 76.31
N 23 786.67 5220.00 66.67 1133.33 226.67 93.33 30 526.67 25 459.24 83.40
(=2 5546.67 5753.33 573.33 746.67 66.67 293.33 12 980.00 10 042.63 77.37
=) 426.67 6133.33 0.00 153.33 0.00 0.00 6713.33 6169.55 91.90
SRR 626.67 17 966.67 0.00 900.00 0.00 0.00 19 486.67 15281.45 78.42
RIT 526.67 5946.67 0.00 6.67 20.00 0.00 6500.00 5342.35 82.19
BT 2053.33 3080.00 13.33 253.33 40.00 86.67 5520.00 4419.31 80.06
= 13 073.33 7106.67 0.00 133.33 126.67 233.33 20 673.33 16 294.72 78.82
T 21 000.00 6506.67 953.33 66.67 366.67 1120.00 30 020.00 25 006.66 83.30
B3t 102 000.00 86 673.33 1800.00 4333.33 2613.33 2346.67 199 773.33 163 015.04 81.60

2,12 REBEFEHEZLBRMLER  (1)BEYLES
L5, 2017—2018 47, XFifgmg A &M T . i
B RRE . mrm, AR BiEASERKX
AT TR IR B AL A (3% 4). MR8 &9
FERIEAT X3, A I Pl B2 A Pl R 32 B
B, A I T B S IR TR R K
ARIGEE LRt 2t il (& 2), A EE R LN,
BAFIRAEAS A Tk DX &, T A el
R ENARIS A K o MM TH PE B 3 £ 22 I

FIBIE R B A FR Y5 m, SRR B B A
FV BRI A 37 T2 B A7 S 900 i i T 2 A AR L 1
SN, T JHG A b DX 2 A e S TR AR AL 7 T T[] s
KA, BT AR JH B A A TR A A= G o

VAR, 78 ] 2540 T FABF 7-33-97 . PR107 .
RRIM600 %51 R 44 32 AR AZ E R it i X A 2 7 9L
AN ELAs RAFIPTIE, s BB R AR
P 2 IRk, 2—4 AR SRR v B 1 2
R . BA . R RS, BREE RN, %
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1 BEEABKRECRERAM LI
Fig. 1 Proportion of main cultivation varieties in the main
rubber production areas of Hainan province

B0 R B 06 D BRI 5 7 1 IR Rk 0 A R I
FE S UIAR B R L 2447 K A, WUAR AR AR B AR 3
P VD TR A 7 A M T 45 b %) 1 (76 R 0 [ 423
i A B JE , SURLREIR DL IR 2,

(2) [EZEWIMEER . 2017—2019 4F, X [H5E
W 5 T IR B AR BETH R S A R A,
FONTE EL IRV i [, AR 2SRk 22 4F 2 4
BTGB, RN PR107, AIE e 7E 42 1 fa) 4> 7
I EAE . WA R, IR T DR g E AR
PR AT B W & B AR AR B o AR A I I 2
M CNEEE) BRI B, Kl &
A e 1 Sk v R RO B B, IR SR FUR R R

1 & A B AN P o AR 2 2 e 3 BT
B, I W R B, RS R RTR 2%
W 2 B, R E TR S 3 FR,
BAF 2—3 H BOJHIR T 2 R IR, RIS
MR LA, 3—4 ARIBIREA R Rm, MG
WG EBE R TR TTER, X—RWENS
PRI BB ZE R AW 4, R B 32 S0 S 1 1 5
M)A, A . A TR R HIR T e At 2 R 2
B, EIZE R R, 2019 HERR R FEBUE E KT
2017 4EH1 2018 4, HHEW 2019 4F2 i T3 451

A SRARBREARY; B: EMNPEHRY .
A: Baoxian Farm in Ledong county; B: Xilian Farm in Danzhou.
B2 BERMEERKERERELBER
Fig. 2 Symptoms of anthracnose infection
in rubber nurseries
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Tab. 4 The incidence of anthracnose of main cultivation varieties in the main rubber production areas of Hainan province
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Note: + indicates C. gloeosporioides, —indicates C. oxysporum, +, — different numbers indicate the severity of incidence of anthracnose.
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Fig. 3 Change trend of anthracnose disease index of rub-
ber trees in Yangjiang Farm, Qiongzhong county

RAF, AFFRHRIEERZELE SN
22 EMIBSERENE
2017—2018 4, MR FZR PP X R
EMHE 264 1y, PASIRIEIG B 140 fy, 455
RI, AEYINELWEIEEAS ERRMRIA
FBE MR JH B 25 S AN K, AT AR 28 S Hir i 7
TR, BRI O F 5 296 5 R AR I e Ji
2SR, AR A B B BHVC A S T [
BARIRFE S A 1 BRBIEIR A WV B %%, T
R ARA AR, PIimELIENZHRE
itk , PHZ BRI T — 25T . RTRR G Ik

MEEUFZE R EH (E 4), IEWIZE R EED | AR
BRI, G B 4K AT MR IRAT, G5 A
HCKHNQZ1736,
23 ESETEER

X} Ak HCKHNQZ 1736 F1 MeCkYN1705 47
KR A (& 5), Z55REB, 78 PDA KiRdt
FARAWL N EHR, WL TR, hgES, 2
BIJE , 28 CH: IR 40 N H 7% 42 K 3 R 29 4 (10.5+
1.5)ymm/d, AK¥IM 2 NMEKTEHEAAAGE
W, A K5 E R HCKHNQZ1736 15 1 % i
AR R  BbAh, I BT IER 2 SRR
M0 A M AR — 3k, FRERIREE, R
FORBELL, BN 80.4~90.6 um; T-HE4f 72T
SOBATHES , TGS, — vl [ — i £ T 5
2, K/ R(4.240.9)umx(14.2+1. 1)um; 43H4E4
FRAER, D&, WmbiE, K/ k4.8«
0.7)umx(15.2£0.9)um, A 1~2 il ; &R
i 2B A, 2MPEESGERE, %% 5T,
F/NH(5.440.4)umx(8.2+0.6)um ; 7 F A% &
Wi, e, BRREERSSL, ZNFRRS M,
KEEZh 50 pmo AR 1A V& B 25 L0 Gl 2 4
SEMAE ) A4 I B bk HCKHNQZ1736 R 17 A
WEGH,

A 8] B AEAR 5 B 4385 3015 H bk HCKHNQZ1736; C: #:F0 HCKHNQZ1736( Z& R 454l 5 CK ); D: Pk 4 B 345 HCKHNQZ 1736,
A: Field symptoms; B: Separation to obtain HCKHNQZ1736; C: Inoculate with HCKHNQZ1736 (inoculation point at the lower left is CK);
D: HCKHNQZ1736 was isolated again.

B4 E#k HCKHNQZ1736 Hy %Lk i NI I61E
Fig. 4 Verification of Koch’s Rule of strain HCKHNQZ1736

24 REREHW

FIHBIH%F ITS1/1TS4, T1/Bt-2b, GDF/GDR
43 5% B Fk HCKHNQZ 1736 F1 MeCkYN 1705 1) 3%
K41 DNA #17 PCR ¥4, /5l4k1% 575, 751,
239 bp W B, SRR 5 A4S 0 5L R 5 7R
GenBank HiEf7 BLAST Fext, fLkEkkAY 1TS
FH15 C. boninense WRIETER 99%; i B ik
B tub FFAN 5 C. karstii WIIRTEE R 99%; ALk
¥RHY GAPDH J¥3 5 C. karstii BRI IEYEHR 99% .

T T R IE S A B A AL AR Y 2 2
HF51, FIFH MEGA v. 6.0 8{FE47 HEX 5 T30
WMEIE , 445 FE R 0 DL e AR 0 =l A i 4
Xt 5 B FE AN C. truncatum 1ENILH 1245 N F
FURHAE , 51 1~507 A ITS J¥515508~1003 A tub2
J¥31 5 1004~1245 i GAPDH ¥ . FAERAUSR
FFf#) Hasegawa- Kishino-Yano model FEHA4) 2
SRER (K 6), HXEtkS C. karstii RN [F—
L, TRESEREREN 98%, FEMLTE RS T B
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A: HCKHNQZ1736 1§75 EF HJEAS; B: MeCkYN1705 v EH HIJEZ; C: HCKHNQZ1736 F#4ilF; D: HCKHNQZ1736 43 A=l
F; E: MeCkYN1705 43E#1F; F: HCKHNQZ1736 Kt % Mi; G: HCKHNQZ1736 43774 ;
H: HCKHNQZ1736 5% F#5%; 1: MeCkYN1705 i F#¢5¢
A: Colony front and back morphology of HCKHNQZ1736; B: Colony front and back morphology of MeCkYN1705; C: Ascospores of

HCKHNQZ1736; D: Conidia of HCKHNQZ1736; E: Conidia of MeCkYN1705; F: Appressorium of HCKHNQZ1736; G: Conidiophores of
HCKHNQZ1736; H: Complete ascus of HCKkHNQZ1736; I: Broken ascus of MeCkYN1705.

5 BEHEFES
Fig. 5 Culture morphology of strains

Bmda (C. karstii )o
25 HBEANEER

W EOR S E, L BLE Mk HCKHNQZ1736
HI MeCkYN1705 %I 4 >4k AR 95, RRIM-
600, PR107 FIHHF 7-33-97 235 30 H AR 54 19 2o
71, 5Hi¥k MeCkYN1705 #H 1, HHk HCKHNQZ-
1736 X 4 AN g SRR AR A i Ay 40 S5 - 1
Bom IR, KRG 3 d TR B E AR
4 10.33.10.90.10.57.9.17 mm, H:Ff %} RRIM-
600 [ S0 ek, XFHABE 7-33-97 B0 18
5 (£5),
2.6 MEHTYFREENATIGEE

T Fk HCKHNQZ1736 Al MeCkYN1705 X AS[F]
W PE 1 98% 25 B 28 5 24 1 96%o bk ek e 4 5 J5 24 4
M E LSRR 6 Fron, 8RS R R
HCKHNQZ1736 1 MeCkYN1705 7£ £ 1 5 bk fef

x5 HIXEHRHERN
Tab. 5 Pathogenicity of tested strains

I BE A% Spot diameter/mm

[EE 7
Strain K+ 95 RRIM600 PR107 W 7-33-97
Dafeng 95 Reyan 7-33-97
HCKHNQZ1736  10.33° 10.90°  10.57° 9.17°
MeCkYN1705 10.83¢ 11.80°  11.90° 12.17°

T T AR/NG FREFRRS S A e 22 57 23 (P<0.05),
Note: Different lowercase letters in the same row indicate sig-
nificant difference among varieties (P<0.05).

JHig s R 0 308 1 T BYRE T IR A 7 R ARG R A )
DI ECso fl . 25K, L2 W R IMTHE R T,
HCKHNQZ1736 j7 AR R ML £iPE, ECso ikF]
1107.2654 pg/mL, i MeCkYN1705 1) ECso {UH
0.0554 pg/mL; TEWKEFRZERERMIFER I, 25
FI%F HCKHNQZ 1736 il MeCkYN1705 H4E R
L, 2 DERYIARZI I, ECso 030
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99 — C. camelliae-japonicae CGMCC3.18118

80| L C. citricola CBS134228
C. phyllanthi CBS: 175.67
93 MeCkYN1705
C. karstii CBS132134
98 HCKHNQZ1736
C. annellatum CBS 129826
92 C. petchii CBS: 378.94
—— C. novae-zelandiae CBS: 128505
77— C. beeveri CBS 128527
C. colombiense CBS: 129818
C. brassicicola CBS: 101059
C. boninense CBS 123755
C. cymbidiicola IMI: 347923
94[ C. oncidii CBS: 129828
C. torulosum CBS: 128544

83

C. hippeastri CBS: 125376
100 E C. brasiliense CBS: 128501
52— C. parsonsiae CBS: 128525

C. constrictum CBS: 128504
86|— C. dacrycarpi CBS: 130241

0.02

C. truncatum CBS: 151.35

Bl6 ETFITS, tub, GAPDH FIIMRFKEEEH
Fig. 6 Phylogenetic tree based on ITS, tub, GAPDH gene

®6 MiXEHRMAFIFRME

Tab. 6 Fungicide sensitivity of tested strains

#j 5] Fungicide ik Strain

[5] )9 77 # Regression equation KRB r

ECso/(ng-mL™)

98%Z I R HCKHNQZ1736
MeCkYN1705

96% WK fif il HCKHNQZ1736
MeCkYN1705

y=-9.6805+4.8224x 0.9882 1107.2654
y=8.5335+2.8120x 0.9534 0.0554
1=6.2068+1.0915x 0.9762 0.0784
y=6.2202+1.0987x 0.9962 0.0775

0.0784. 0.0775 pg/mL,

3 itig

LA R I, RGO B
Fhirh, 51.06%% PR107, 43.39%% RRIM600,
2.17% FIBF 7-33-97, 0.90% KK FE 95, 1.31% K
R RS, HAMMI Y 1.18%, W UL A%
JE B % i A AR X B — HLm AU, kA AR
PR107 M ANIEST, T mIENR R 220 AT 2R
IR HL; RRIM600 JF#| 5 fhmh A X535, #rfi kb
B, B LIS A RIEE NS gin s At
7-33-97 FXFE HEAGUN, 3% H W= 28 K& AL B
Rral R, PRI MRBL AN 55, R
WAERA EE, BEMNTGER IR,

R TSt RN AR AR e S A FH ] 1) LS
BN, 2017—2019 4EXFiE RS A &M T L B B

IR T AV R Bl RS TR T
T AR B AR B REATLIS A, I et B FH L
AR S B V] AR A AR IS R v 15 300 2l 25 A
M, S5R A BRI AR 1) S A AT I L 5
BRI F (R ) DLERHIRC R/, TS5
S 1 A 3 B A 285 B 5 R A1) A AR DG PR R R
DI, i ZE 2= R A SRl bR i B R R R
DI K IR, RIS ¢ JEL I 7 42 445 it 1)
HAURS A R ABERERTHT, — B AWEBiih
H AR LRI ME , 355 ATE AR S BB LR W)
PRI, v S 2t 50 301 RGBS S SR St B 4
AT ZARYE K AR AT %

FHAT S, RIRILE &R RIR IR I E
B PSR AR Y 1 R A AR A A AN ), ARy
A A 2 B 2 18 A 2 0 2 T Bl I MM 9 BT N
F, FE AR LR R GEIT R 4 A s A JEL R
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1717 ] PR &7 63 30 A e L AT (1 418 22 7 2248 TS
KA . BAREEEY BP0 v2 4 1k N 7Eg
JREARE b P 5 TR 1 I (T 25 e A 2T S A 1 K
% IR 2 B 0 10 58 AR e b 13 B kAT, AR
% T R A AR IR 1 Uk e B AR AL AT 1 &
AR E, FERCR AR A B B RV R AT
HtkgwS  HCKHNQZ1736, it B A MEZH
PRAE PDA Al I 2R AR, X748 L A= 46
THAT | BB TSI TR
YR N TR A E AR R Z 3 5
WX H ITS . tub F GAPDH = A>3 47 [R) P
WEIFERRGE LN, PR TE2AENR
Y =R IR (ERE AL N OR AR s3 X AR i
TE H A 5 S R I TR AR R W TR I (C. karestid ),
AT L, T R R A IR R R 2
R R AR P X R B, DA 3 v O R
SHZZE B RR B I , I HoA M2 i i 12
HEATEIRAAIGY , DB AR AR ™= 1 58 T i R0 Hh 4 1T Bl
PG BT o

AR IL TR T Bk HCKHNQZ1736 X i
A T AR AR A i A A EOR 5T, O A A X
25 TR % FITIDK B Jie 11 245 500 SRR, 8 o 24 ) ek
PR 22 % BLZ M 2 B R EA @bk, ECsoik
F 1107.2654 pg/mL, H % AR 7% 15 0BG 7 A
K 3 d AR IRBA e, A5 TRk
W, SR 2SSO TIZTE R b2 S,
P50 34T e BRI BT A (9 55 198 S MR 1 i FR 4%
MR (Glu-E) ZAENHNAR (Ala-A), ZEILR
I A FBOZ AR 2 R BT R
RIS RS AR AREY | AR S50 B
PN SE 25 R — B, RPN =B AL T
% 198 (i fi M\ GAG 42K GCG, FEE 198 if
SRR 8 R A TR

L9 D 1 T DA 0T 2 R s 28 () 470 24 5
T PR R IR R FE R, Z R R 20
28 60 FFAK 70 AP K 1) — & R
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4F SCHROEDER %519 YAl TN 103 1 % 26
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