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E(EN]E 205 FURAHBRELEA —HE - RLELRFFERAVLRINHMA RS, 2RELE
A EHENEATAET S ABNZENEE NHRAREALENTHRENHEEAEEZEL [ F %]
WAIE20 MEMELRET B8O, RAFAMBEL S LML B RN B RST 2 EML, K5, K
TR A ML S EHFAELR 20 MEFTK, BLHAFHE, I K)ﬂ%%fl‘}?ﬁi DNA 7 # F 18 i X
(rDNA internal transcribed spacer,rDNA-ITS) | Al 2 % & (ACT) fu # ¥ % K B ¥ 1-a(TEF1-a) 8 2 A 7 7] %
MO ARATE E R R EN S EE P 3 AREEE KR C2.CI13 4 CT thil 7 HF MWL WA
FRFEARFERL, A RABTHELE NEZF 2 HEREEN TR R, [£R] 2 HHE é’]%’ﬁi%‘ﬁ}%
TH % B AW (Cladosporium), WiFHEBEFMAEM > FTEDF LN 20 A EREH/RFHE I3ARET C
cladosporioides,4 4~ & T C. velox,3 4~ J& T C. limoniforme. 3 /X & M 8 # C2.C13 #n C7 % A 15 & # 19
TLREERSE BEGERAD; B AR mRE FRY RuRE., AREAELSE, T4 8 B EMAEK,
(0] HEREFHELSRDXMHFHLHENHEHE N 3 HHAH . C cladosporioides,C. velox f1 C.
limoniforme, ¥ ¥ C. cladosporioides # % # ,
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Identification of Pathogens of a New Cotton Boll Disease in Xinjiang Cotton Field

Jiao Ruilian', Ren Yuzhong', Li Guoying", Zhang Li", Zhang Guoli

(1. Agricultural College of Shihezi University/Key Laboratory of the Xinjiang Uygur Autonomous Region University for Oasis
Agricultural Pest Management and Plant Protection Resource Utilization, Shihezi, Xinjiang 832003, China; 2. Biotechnology
Research Institute, Xinjiang Academy of Agricultural and Reclamation Sciences, Shihezi, Xinjiang 832000, China)

Abstract: [Objective] Since 2015, there has been a new cotton boll disease in Xinjiang cotton fields which was obviously
different from the common boll rot, leading to stiffness and cracking boll. Olive-black mildew layer was observed on the surface
of diseased bolls under wet conditions. It is of great significance to clarify the types of pathogens for the prevention of the
disease. [Method] From 20 cotton planting locations of Xinjiang, 38 samples of stiffness and cracking boll disease were collected,
and the pathogens were isolated and purified by conventional dilution separation and single-spore separation. And 20
representative strains were selected according to sampling location, cotton varieties and colony characteristics. The selected
strains were identified by morphological observation and sequence analysis of rDNA internal transcribed spacer (rDNA-ITS),
actin (ACT) and translation elongation factor 1-a (TEF1-a) gene. According to Koch’s law, the spore suspensions of three
representative strains C2, C13 and C7 were inoculated to observe and record the incidence of the disease, and the diseased bolls
were used for re-separation to observe the similarities and differences between the re-isolated strains and the inoculated strains.
[Result] The result shows that these isolates belong to the Cladosporium, and according to its morphological characteristics and
molecular biology analysis, 13 of the 20 strains belong to C. cladosporioides, 4 strains belong to C. velox, 3 strains belong to C.
limoniforme. The symptoms of three representative strains C2, C13 and C7 were similar to those in the field when inoculated
with injuries, and the disease spread was slower when inoculated without injuries. The inoculated strains can be separated from

the lesions. [Conclusion] The new cotton boll disease causing stiffness and cracking in Xinjiang cotton fields is caused by three
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species of Cladosporium, C. cladosporioides, C. velox and C. limoniforme, with C. cladosporioides as the dominant species.

Keywords: cotton; stiffness boll; cracking boll; Cladosporium; pathogen identification

78L& Cladosporium J2& 2 761 48 5 i 1 1R 54
W IR Z— o R T %@ 5 P PR EL A B0 1Y) 3 1
PE, W 205 P T AR M T A R v T A
Hor Az 20 N W i g8l
HAFE T 4y 215 8], BT & LA A
A B R ZEE A Y IR AR A
WL AT SR BE M R R 28N T I
KRB A A 7 i 8 52 7™ FE PR 2D RO A TR
VPN E I

A A0 B A IR S R AR &) 32 B A B 52 ), AN (]
TR A6 TR T A R AE 5 B A AR L | IR G, — 2t
W OLAE BN R E AR, ECREGE (C. cla-
dosporioides) . Bk 18 ¥ 761 ( C. sphaerospermum) F1
Z T4 461 (C. herbarum) &5 | FE PR B 0§ 43 %
BUos A A B TR R 3 D) R AT A R M
A, Braun 55 2003 45 Wl IR K DNA A
5% [B] B X (rDNA internal transcribed spacer ,rD-
NA-ITS) JFA 51X KA g AT 140+ 40, 45
W] (DNA-ITS 519 ] Hl T 18] 48 12, {H X R
6 J P9 b A9 25 8 ROR AN AR Schubert 45 % 21
Z A mi DNA JP 903 Mr ik, BT rDNA-ITS |
WL3h & 1 (Actin, ACT), B iF KK F 1-a
(Translation elongation factor 1-a, TEF1-a) J3* %1
I3 AT AT A IX Gy B 0GR B S X A
WA F5E B T ERET, B S, Bensch 5%
T 2012 i BB S RIS G T AR
BN B #E AT T B E A2, Hrh A
169 MR E T KA, HEr, FEALE
R E AL 200 AP

[ A A0 G T A AR A A0 TR A R E AR D
1929 4 Jaczewski #473 #5 FI AR AL 2T 4E AR A T
1 %4 M KA A (C. gossypii) ; Pidoplichko £ Deni-
ak T 1953 46500 8 A 2% 50 5o i AR 46 A 1 1
) A 60 1A i 44 SR i AE B2 96 (C. gossypiicola) , flif]
BT 1959 44443 25 H 5 UK AR AL Tl AL
160 T iy 44 R A AR R AL /N AR B (C. gossypiicola
var. minor) , iX J& R H 2 A # - /N 0 gk Ap
1967 4F Gonen #4453 2§ A LA A5 AR AL RN L A9 A%

fE 2 N C. tenuissimum, J5 #% Bensch £ & H C.
cladosporioides . [E PN 5 T4 AL B 35 4 1 B
Ak T 1996 —2003 AR 7E A E S & A
T AR TR IR IR E R A TR AR A
) A 76 7R %5 5E R (C. gossypiicola)! , {H H i [ A
AP LA AR A TR T A

H 2015 4ETF 4, HrseA eSS 8 A T
— R R RS 5 . 2017 4RI
W TE A S R A AR A AR A AR R A
37%;2018 4F % MR R, (HE I H &0 %
ik 18.9% A 1 WIHA %M K LE B L IA O LBy iR
PRALRYE  HEAT T AT,

S
1.l RERE REREREREILE

2017 41 2018 4 8—9 J Al , % b i A1 +
AT DX K% g st T e s AL AS X 1% 20 /> HEL A B2 1Y
FRAE R4S 5 280 1 A& A 1 0 TF J i £ | i SR
T SLARLIE R | [A] I SR AR B AU RE R (R A MO 2k
(R JZ2 ) R FE 38 £y, 35 1 133 R4S, kil 152
AL B S0 I E TR) S R A R S ) i R
TTWLEE AR FNAA IR
12 RENS B SURKREERIERE

K FHHRURR 43 Bk U2 X6 IR R AT A B8 K
BT Al Ak, SR JE AR TR SR AE L AR A R ORI
FRAEIE I 20 MARER PR (R 9 12 4>, L 8 4,
BRI R 1) ,4 CIORATE B 48 B A 0E iR 15 97
3 (Potato dextrose agar medium ,PDA) A&} 1 it %
b RS e KR SR
13 EMEE
131 JEEFHE VB FHEE T ES Bensch
T 2012 4FE & #F W) (The genus Cladosporium)!
F1 Bensch 4T 2015 4F & %1 (Commen but dif-
ferent: The expanding realm of Cladosporiumy™,
B or 8 alif i 20 AR ME R PR 7E PDA 1 77 4k
SR 14 d Je WA VR BUE DB T Bk
I3 T3S BB 5 YRR AR A T
i 50 M AR, B R B R,

i
&
¥
{4
(@]
Sl
[y
5]
=}
7]
Q.
o
=}
5]
o




Cotton Science

476 LTI A 4 31 %

F1 EHRERERSKER

Table 1 Number and source of isolates
o - AR A -
N Ul T
ber Origin Cotton variety (year-month)
Cl  IR21M17#E T 1 Hibfi i 45 5 2018-08
The 7 dou 1 ground of 17 Company of 121 Regiment Xinluzao 45
C2 143K 19EKRTS 8026 2018-08
The eastern No. 7 ground of the 19 Company of 143 Regiment
C3 145 W15 3 4R =4 kLR 64 5 2018-08
The eastern triangle of 3 Company in 4 Branch field of 145 Regiment Xinluzao 64
C4 145 MRN8 i 2-6 4555 2018-08
The 2-6 of 8 Company in 6 Branch field of 145 Regiment Zhijin 5
C5 147 119 % 10 S 10-68 2018-08
The No. 10 ground of the 19 Company of 147 Regiment
C6 147 M1 19 i%& T4 55 2018-08
The 19 Company of 147 Regiment Zhijin 5
C7 148M12#% 5 5H fHE 145 2018-08
The No. 5 ground of the 2 Company of 148 Regiment Shihui 14
C8 148 412 # 110 T i Bk 61 5 2018-08
The No. 110 ground of the 2 Company of 148 Regiment Xinluzao 61
C9 MR THZ 14 KA Fiblirh 71 5 2018-09
The 14 Brigade of the Yiganqi village in Akesu Xinluzhong 71
Cl10  BUseonFfmntis 2 5 4 KA Bkl 78 5 2018-09
The 4 Brigade of the Baishitugeman village in Akesu Xinluzhong 78
Cll s opFEfht 4% & 2 2 KBA Hiblih 28 5 2018-09
The 2 Brigade of the Baishitugeman village in Akesu Xinluzhong 28
Cl2  BseopFFArntas s & 7 KEA K oA 2018-09
The 7 Brigade of the Baishitugeman village in Akesu Long-staple cotton
C13 B8\ 3 3% 3-10 Fibli 66 5 2018-09
The 3-10 ground of the 3 Company of 8 Regiment in Alar Xinluzhong 66
Cl4  BIRiR M 4 3% 413 %5 Hiklith 76 5 2018-09
The No. 413 ground of the 4 Company of 8 Regiment in Alar Xinluzhong 76
Cls WAL R~ 239 17N-11 2018-09
The 2 dou 9 ground of the No.1 Liangfan branch in Tarim River
Seed Industry Company
Cl6  BaIHi/R 11 4 7 # AT 4 5 H A T 88 2018-09
i The fu 4 ground of the 7 Company of 11 Regiment in Alar CCRI 88
1, C17 BRI 11 7 %4 4 54 A T 88 2018-09
; The fu 4 ground of the 7 Company of 11 Regiment in Alar CCRI 88
o C18  BaIi/Kk 13 4 5 % 401-4 Bkt 70 5 2018-09
% The 401-4 ground of the 5 Company of 13 Regiment in Alar Xinluzhong 70
e C19  BUHi/K 10 4] 13 % Bkl 72 5 2018-09
% The 13 Company of 10 Regiment in Alar Xinluzhong 72
C20  BA[RL/REE — AR 3 451 Bkl 56 5 2018-09
The No. 3 ground of Agricultural Institute in First Division of Alar Xinluzhong 56
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25 CIEFR 5d, Mg EMF IR A5
AR B By A HL o3 AR 46 T AR 1B
A, [FBS, HEH B 2 #4% (Scanning electron
microscope , SEM) X % 0 B 4 R 1) IR 245 44 43
Az A R o3 AR A 3R T SO A T ORI AR IR
132 BrFHEYFEE, B 20 424k
FRAE PDA Ml 7k BRE 3R 14d J5, HJTR )
HUR 2244, H Bio Flux 8571 & $ HOHE 3 B pR 19 56
K20 DNA, 5 #2HUH DNA & T —20 Ck4 &
PRAF, 2% Ja 2205 . A 4l Braun 5504 il Schubert
SFUZ A7 i DNA J7 8150 M1 753k , 73 1 1 rDNA-
ITS FAIITS1(5-TCCGTAGGTGAACCTGCGG3")
F11TS4(5'-TCCTCCGCTTATTGATATGC-3")
g H H g 5 2 X 38 23 ) 81 ACT-512F (5'-AT-
GTGCAAGGCCGGTTTCGC-3") 1 ACT-783R(5'-
TACGAGTCCTTCTGGCCCAT-3") LA K HHl 2 4t
K A 7 i i 3 R 9358 43 7 51 TEF1-728F (5'-CAT-
CGAGAAGTTCGAGAAGG-3")#1 TEF1-986R(5'-
TACTTGAAGGAACCCTTACC-3") 2 5| 4 i 17
B4 il 5% 205V (Polymerase chain reaction, PCR)
PG YT IE Y 53 00 H B 53 808 1% (rDNA-
ITS) Fil 2% (ACT . TEF1-v) ) B B 45 56 JC Al Tk 4
W5, 647 H 0 B, R 7% 82 R Ak | i i
PRPE B 36 2 B A ) TR A BRA /I, I
J7 45 5 ] DNAMANS.O #1751 4 F B L 4 Jf:
B, J5#£ NCBI I ##£47 BlastN FXf, i H] BioEdit
A HEAT E AN DF R B R RLSR 1 R Cipres
W3 (https//wwwiphyloorg/portal2/login) ) RAXML
Blackbox #1752 48 & B WA #4 HE, LRI SE
fil B Cercospora beticola(ITS .TEF1-a Fil ACT %
551 HE AY840527 AY 840494 FlIAY840458)
VE R AR, 53 A T PR ) Y 58 % 0% &R 1 A s D 4
KL,
14 HimtEdE

3R 3 A EGBTE AR MR R C2 (R
% C. cladosporioides) .C13 (X3 C. velox) fil C7
(13 C. limoniforme) RYT &7 RIEATIEF
I EE (1182 95 WY €T S W T L = B
10° mL ™" AR R A/ NI 25 85 I, SR 5 A H
[i1] it AL 3 A e R /NI &) g A 4% R B 43 Bk
T5% RGBS T IS PR R TC R K ks, TR T

5, o0 05 CEF ) R G 43 5 %5 1% R, AP R
PEBE AR R 10 DARAS, IE DR EEFAR 4218 g Xt
MR G B JF 3 THM S 4d.8d.12d
32 d ME I 10 55 H B A% 0 BOREIR o R X &
RS TEAT T3 1, W T3 18 BT Pk 45 4 ol 1R R 1
S,

2 RGN
2.1 RERERIERER

22 2017 50 2018 AE VA iR B RE 7 A
LAykA 7T A TTAIE 8 A LAk A KR R IE, —
PR LA R (5] = SRR B S R A (HAER
3 550 e R E 1) AT 4 T R AR R AR PR PR
FRES 23 05 (40 2017 48 ) I B AS AL 4%
T 0TS AR T O S B St kR R 0
2 A R B, 2017 A kA, JL i A ]
SRR TH 9 R3O0 5.2% , T 9 B 7 2R F T &
K- 8.0% , e FE AR H & R A 37%;
2018 4 & Bz, Jb A ] 1 S A B R 9 R OF
¥R 2.1% , 1 ek BT hr JR 5 H R RO 1N
3.6% , fie LA & 005 % 5 1k 18.8% 52 4T R B At
AR R TG v i © R B AR X
— PR MR N | R R
22 HRESBRARREERIERE

MRS L HEE 20 SRR SRR AR MRS 5 A4S
JRFE 38 47, B 152 AN SR RE | DA B ) 43 B
133 BT E R, O 20 MR R R
Ak, Horp b 8 S (45 C1~C8) R i 12
A (G54 :CO~C20) , HRAEH AT A Fft TS [1]
W1,
23 HWMERE
231 JEEFHEE, S E WL EEIE S RRE
RPN CE TN SN RSV NN TR 5L €
g a2 PR BRI (4 TR Z2 A B Ot RS AL
(R A E (O Rl 1 R E 1 O NAYARR A £ { IR AL TN
WA KRS, Z 0 R ERTREAEAR
IE— TR B IR 4555 AR FIRTE S Hy
TIE, #1254 FLAf 72 A B & (Cladosporium) , AR 4%
Bigt 14 d J5 20 MRFREE R A TR oA
Gy HE ARG AR A R B AR ORDRE R R R SR
T S SFRRAE , W14 L5 R 3 2%
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% — 2 5 .C1 ~C3.C5~C6.C8 ~Cl12,
C15.C18 A1 C20, 4t 13 /N F ¥k , 7€ PDA #5357 3t
125 CHARERFR 14 d BVE BRI 5.15~7.50 cm,
VI TR 7% F T OB 2% €0, A SRR T A SRR 2§
O R S SR S R Uk Sl S RN
7, 20 d 5 W& RN B e+ i e 2R B
BOREGEIR, WL AR R AR
A G AR B ERCIR A i, RN (40.97 ~
275.32) um X (3.01~6.03) wm; 534432 77 7
B A B SOE O EE A 1 AL R (R 2
A3 A) IR, K/N (4.82~33.24) pm x
(2.43~5.76) pm, Ak 0~3 4~; S50 A
T L 5 R Y a6 BT, K/ (2.88~9.57) um X
(1.72~4.74) um, B W& 0~1 4>, 4024 11— ki
REAN A BEEREZA 8 AEMT ., A
TR T LS, 428 W GO W 50A AN R0 1)
Moy, HIESFMES C. cladosporioides —E( (&
1-A1~A6).

9 R AHE C4.C13.C16 A1 C17, 48 4 T
¥R, 16 PDA 853735 | 25 CHRG IR 14 d WIS H
12k 4.35~4.75 cm, W)W R R IR 4k 6 Pl A SR
EBRKACIAEWL NG 2~3 mm T2
A | e il 2 52 1@ s TG £ IF T TR 7 R 4% (R
s AR SHIR ) TR IR A sk Wk R K
%520 d SR PEVERE K G, 22900k . EREE
AR o P22 TG BCA 400, A B o AR A TR
T W SO e, AR, T AR LR R R
(66.40~338.12) wm X (3.01~4.90) wm; %3 % 5>
A R B AR TR 5 S8 R A 1~3 IR, KU
(6.56~32.09) pm X (1.83~4.74) um, 4K ;
ST IRDE (i ERIE  BRIR R BROE 2 BN Bk
T, K/N(1.92~9.95) um X (1.72~3.90) um, T
W, AR E A A B REA 5
SRR TEE AR R T T WA T R e
s PR, HESRIEYS C velox — 8 (A
1-B1~B6).

=245 C7.C14 F1 C19, 3 3 AN H bk 78
PDA Ji3a % |- 25 CHR 9% 14d WK HAR A
4.00~4.45 cm, Y]] IF HIOBE 2% €5, 3 2% 5 1 £
EERYS IR e ] e SN o Sy 3
K12;20d Gy BiE o Lkt 220K, WLk

¥ 31 %

R INE R € R NI S I e 07 N 5 B A (A
GEDLR: SN IR R € NI S T NG o5 B N
INK(43.64~268.46) wm X (2.51~6.48) um ;53
o BT HEE BERRETE WY ERIE A 1~
3 AR, KN (7.61~33.28) wm X (2.76~6.02)
wm, 0~3 B ( P Rk 58 3 38 45 ) 5 o3 AR B s
V. MEDE | @R EDE YT, R/ (2.61~
14.40) wm X (1.93~4.82) wm, JCh&E, J34 0 15
R R 2 A 8 M AR
HLBE LS 461 R PR BOR LR . HIEZS
FRAEY C. limoniforme — £ (& 1-C1~C6)

232 pTAEYFEE. RHNAEREHNLGY
ITS1/ITS4 X9 B 3 K 4] DNA #1793 55—
W bk (C1~C3.C5~C6.C8~C12.C15.C18 F
C20) W™= ¥k 551 bp, % —Z#tk (C4.C13.C16
I C17) 9K 553 bp, 55 = 25 W #k (C7.C14 FI
C19)H9°~ 552 bp ., #£ NCBI 1 BlastN | b X} 45 4
R :C1.C6.C10 #1 C11 %3 %15 C. cladospori-
oides . C. angustisporum F C. westerdijkieae (% 5%
S0 5 MK422159 MF422160 #il MF473314)
{4 [ Y 2435 %) 100% ,C2 .C3 .C5.C8.C9.C12,
C15.C18 H1 C20 43 3l 5 C. anthropophilum C.
cladosporioides fil C. tenuissimum (% 5% 5 53 5 A
MF472933 \AY213641 F1 AJ300331) f4 [] I 4 24
M 100% ; 55 2K E kK (C4.C13.C16 #1 C17) 5
C. velox il C. domesticum (% 3¢5 A& MF473310
H1 MFA472966 ) 1) [F] I 14 73531 4 100% H1 97.12%
C7.Cl14 1 C19 5 C. cladosporioides.C. limoni-
forme .C. tenellum (& 35 /3 %) & MH329777 .
MF473139 F1 KX674650) 1y [a] J& ¥ ¥y ik 5]
100%.,

MWL #E H (ACT) 5149 ACT-512F/ACT-
783R XN F E R UEST PCR, S — KRR A
B Ry 231 bp, 5 SRR 1Y 7 R 237 bp, 5B =
SRR =¥k 230 bp., £ NCBI ' BlastN I Hu X}
R IR S —RBE S C. cladosporioides (%5 5%
5435 8 HM 148527 MHO047330) f4 ] J5 4 43 51l
72 99.57%F1 100%, 5 C. anthropophilum (& 5%
J& MF574175) (4 [R) I8 1 78 96.51% LA I 5 55 — 2K
HIES C. velox(& 550 MF474158) ()[R J5 14 Sk
99.15%, 5 C. michoacanense(’& %5} LT907960)
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A1~A6:C. cladosporioides, Al . HE L A2 & L7 K, A3 /B T T 5E A4 A oy B 17 e AR, AS . o AR 4l 1
B, A6 53 A1 F ;B1~B6: C. velox, Bl W & JE & B2 . 45 A= 7720 B3 43 £ 6 F 5% , B4 . /3 B 40 AR 96 7 KA BS . 43 4E 7
T, B6: 43 A At F;C1~C6: C. limoniforme,C1: W& IE A, C2. &4 T, C3 43 A AL T4k, C4 . 3 B R 1 M AR, C5
MR, CO. AT . A3~A6,B3~B6,C3~C6 I AAE K 8 000; /il fLJ&Hy 5.0 kV; TAEHIE . A3 A5 H1 C5 1)
72 8.3 mm % 3.00 k,B5 /& 8.3 mm x4.00 k,B4 A1 C3 /& 8.3 mm x5.00 k,C4 & 8.3 mm x 8.00 k,A4 #1 B3 J& 83 mm x 10.0 k,
A6 .B6 1 C6 Jy 83 mmx 15.0k, HHIR A3 A5 B4 .B5.C3 Al C5=10 pm;A4 B3 Fll C4=5 um;A6 .B6 Al C6=3 pum,

A1—A6: C. cladosporioides, Al: colony morphology, A2: the mode of production, A3: conidia chains, A4: ramoconidium
and scar, AS: conidiophore, A6: conidia; Bl - B6: C. velox, B1: colony morphology, B2: the mode of production, B3: conidia
chains, B4: ramoconidium and scar, B5: conidiophore, B6: conidia; C1 - C6: C. limoniforme, C1: colony morphology, C2: the
mode of production, C3: conidia chains, C4: ramoconidium and scar, C5: conidiophore, C6: conidia. The amplification of A3 -
A6, B3 - B6, C3 - C6 is 8 000 with the acceleration voltage of 5.0 kV; the working distances: A3, AS and C5 are 8.3 mm X 3.00
k, B5 is 8.3 mm x 4.00 k, B4 and C3 are 8.3 mm X 5.00 k, C4 is 8.3 mm X 8.00 k, A4 and B3 are 8.3 mm x 10.0 k, A6, B6 and
C6 are 8.3 mm X 15.0 k. Scale bars: A3, AS, B4, B5, C3 and C5=10 pum; A4, B3 and C4=5 pm; A6, B6 and C6=3 pm.

B1 EHRES
Fig.1 Morphological characteristics of isolates

1y [l P5 R A2 90.76% 5 5 =KW kS C. limoni- K HI 898 48 K (KL F- 51 %) TEF1-728F/TEF1-
forme (& 3% 5 4 :KS239999) 1) [d] JE ME 7 99.13% 986R X1t FE k17 PCR, & Bl C1.C6 F1 C8
Pl b5 C. allicinum (% 5% 5 MF473754) (1) [F] FEW) B A 243 bp,C10 1Yk 244 bp,C2.C3,
TREYELE 98.70% LA L C5.C9.C12.C15.C18 1 C20 F=#) A Bt K N
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245 bp,C11 /=¥ I Bt K i J& 246 bp,C4.C13,
Cl6 1 C17 W7 ¥ kv Bt 268 bp,C7.C14 Fl
C19 /=¥ kBt A 238 bp, 7£ NCBI  BlastN F X}
IR — KBS C. cladosporioides (%5 5%
543 9] o HM148258 HM 148289 HM148260 i1
HM148266) {4 [f] J5 4~ 97.56% ~100% ; 55 2
Wik 5 C. velox (% %% 4154 KT600556 #i
KJ596597) (4 [R) I 14 43 5 ok 97.28%F1 99.59% , £
=2KH S C limoniforme(’& 5 KX240011)
TR R P 94.56% L I,

X R R R UE AT 2 3 N R Gk H WA R4
Br, 5 — KW #k C1.C6.C8.C10.C11 5 C2.C3,
C5.C9.C12.C15.C18.C20 43 Sl 1E 2 o I,
{245 C. cladosporioides F 1 — & ; 55 — 21 b
(C4.C13.C16 fi1 C17) 5 C. velox B1E—il, ¥
WA I3 =KWk (C7.C14 #
C19)5 C. limoniforme B 1E— i ; /MR 2 1@
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Fig. 2 Phylogenetic analysis of the tested strains with

similar species based on combined rDNA-ITS/TEF1-
o/ACT sequence
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1 - 3: field symptoms; 4: inoculation without injury; 5: inoculation with injury; 6: later period of inoculation; 7: contrast.
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Fig. 3 Symptoms of stiffness and cracking boll in field and inoculation
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