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#5247 E —FFITARA IR E IR R 69 T
EhnE L ERR L FEZE CHE L KE 2
(METFREFRFR /(HBEMNRLFEFEEEHERRENAEERBERELLRE 8 F 7T 832003;
2.H R EAF A M BORF K PT, ¥ 98 B T 832000)

WE(EW]E 201 FUREHBHEHRA ML —HELREFERAAERANNTHAFE, FRERS
RA EHBHEATRAEAMMBENEE N L FRM LG TRRENTEEAEEREN [FE]H
wWALEE 20 MEAR EALRET 38 RAE, KA G AR B F R BB, B AT RAT S F A, K, K
TR AEH AR S A A EARAE S 20 DR E AR, BB A FIE, 5 H E AR DNA J 26 K g IX
(rDNA internal transcribed spacer,tDNA-ITS) AL 31 & & (ACT) fn 4 ¥ % K B F 1-o (TEF1-a) 8 3£ B 7 7 4
A, B AR SEAT S E R R RN A 3 AR EME A C2.C13 7n C7 W F B F M EM L, WE
HFRFHEEBEN, FANRAH#ATELE NEBLEHRSEHAERNRRE, [£R]2 B R NHHRESBE
TAHH#EEYE (Cladosporium), WRAEHH SHEMFn 9 FEMF 25,20 M REHKFH 3BT C
cladosporioides, 4 4~ J& T C. velox,3 /& F C. limoniforme, 3 X & MW £k C2.C13 #n C7 72 # 15 4 A0 ey 40
T, KR G W R R AR T A i RO R e, R R E ., NRIEAFEAE, T o E B EME K,
[Zi0)] FERESHEAERAXAFWARENHRE N 3 MHFE . C. cladosporioides, C. velox f C.
limoniforme, 2 ¥ C. cladosporioides 7y ff; % ## ,

KR A BR; HA BB RS E

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-o (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

K H1)& Cladosporium J& 22 48 24 5 B PR AR 5%
MJEZ— . BT IZE B PREE ELA B 13 1
PE, QN2 i e T ER e | PR g v M A
HAMT 2z, 4% N5 B i i85
HAFET T BR8], A T R E LA
ARR RZHUE A AL EY IR AR R
W AT R BE HEE ORI RN 58 R S
ARAJERG i ™ b 1 52 = FE A DB R TR
IV SYN-3 /7o

FEABL TR P (T A RRAE &7 A2 B A EE 52 ), A []
FIASARL T 1B AR AR A AR PRt — 26
B IR E B R AR, ECIREHR (C. cla-
dosporioides) . BR 71 &7 41 ( C. sphaerospermum) Fl1
% AL (C. herbarum) %50 |5 PR E H /> K&
RN AR R0 V)T B T R A R |
PR . Braun %F 2003 4F 1 A FHAZ MR DNA 14
;% |A] B X, (rDNA internal transcribed spacer, rD-
NA-ITS) JEA5 W B @ AT 1 o150 , 45
RZEW]  rDNA-ITS 5] T Jm e 455 , fEX AL
TR AR 04 S e RO AN BRAR, - Schubert 55 & 3
Z A i DNA JEH 3177k, BIJET rDNA-ITS
WL3h & H (Actin, ACT), #FEZE KK F l-o
(Translation elongation factor 1-o, TEF1-a) J¥ 51
AT AT R IX g — S 50 R B 2R X R
BTV B E T RERET, b5, Bensch 55
T 2012 Fl S BB 2E IR 456 o FAE Y
IrEX R AT TR E A2, Kb
169 MARHE T 2, BT, FEkf 8
HELHTIAZ) 200 AP

] P A1 O T A AR A8 TR T I RGE AR D
1929 4F: Jaczewski 53 25 AR ALLF4E I AR A TR
1 24 HAR AL A8 ( C. gossypii) ; Pidoplichko F1 Deni-
ak T 1953 4644385 F 2200 se e AR ARl 1
A A0 B i 24 R AR ( C. gossypiicola) , Al
T 1959 A543 8 H v K AR AL R AL
16 TR i 44 A AR B AEL/NBUAR Rl (C. gossypiicola
var. minor) , 3X J& R H 43 A 4 1 B /i iy 4
1967 4F Gonen #7325 F LA SR £ R+ E AL

TR E N C. tenuissimum, 5 # Bensch %7 K C.
cladosporioides” , [El PN G TR ALA AR 5 B T
A Bk ST 1996—2003 4E7E b E Sk & A
TA R R IR E & A TR B
AR FL T S 52 A ( C. gossypiicola)!™, {H H i E N
AN LA R A A A0 PR 5 41

H 2015 4E 05, Brass H7egs 88 n kA4 T
—RE AR, BMEE SN, 2017 4FiX
WRTE SRR R, AN RS MRS 5 A
37%;2018 4FiZ R AR B, HEG FH A %
Wik 18.9% 4 T BB A A= R L, S LB
PEUMKYE , AT T AT,

| R
1.1 REAE REXRERERER

2017 4FF1 2018 4F 8—9 F [i], Xt A [+
AR X R i 35 A 5 ALY DX 1) 20 /AR B4 1Y)
FAEEES 5 248 1 & AR T LT R R A | i %
TR BALIEAR | [ >R 4R BORLIE IR (B M 4
A PRHRE 38 13, 35 1133 s, ki 152
AP BIYEE  IF T [EJREAR AN 42 S AR IR 2
PSS R FHA IR,
1.2 RENS B . SEUERRREERDIERE

SR FH BRI B 0 B vk 0 e SR A T 43 B
AR Al SR 5 AR RAE b A A AR SRR R VR
FRIETEEL 20 MR E R (R 12 4>, L 8 1,
BIRILZ 1),4 COMEE SR B A IR G %
J& (Potato dextrose agar medium,PDA ) 5} [ i 15
b RS RS ST
13 EMERE
1.3.1 JEEFHE B YEE S Bensch
T 2012 4E KRR (The genus Cladosporium)!
F1 Bensch 25T 2015 4£ & %) (Commen but dif-
ferent: The expanding realm of Cladosporiumy ™,
o e stk iy 20 MR PR BRTE PDA 3372
SR 14 d JE M TE B EARDEES ) I ke H
S HE IS KB, AR P G A i
i 50 TR EE AR/ . B A IR,
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Table 1 Number and source of isolates
=" , e -
it Ribi L

ber Origin Cotton variety (year-month)

Cl 121173731 Bkl 45 = 2018-08
The 7 dou 1 ground of 17 Company of 121 Regiment Xinluzao 45

C2 3P 19&ERTS 8026 2018-08
The eastern No. 7 ground of the 19 Company of 143 Regiment

C3 145 P53 3 3R = Bk 64 5 2018-08
The eastern triangle of 3 Company in 4 Branch field of 145 Regiment Xinluzao 64

C4 145 H7545037 8 3% 2-6 W4 55 2018-08
The 2-6 of 8 Company in 6 Branch field of 145 Regiment Zhijin 5

C5 1471 19 # 10 54 10-68 2018-08
The No. 10 ground of the 19 Company of 147 Regiment

C6 147119 3% i 5% 2018-08
The 19 Company of 147 Regiment Zhijin 5

C7 148 M123% 5 5 A 145 2018-08
The No. 5 ground of the 2 Company of 148 Regiment Shihui 14

C8 148 A2 3% 110 4 Bk 61 = 2018-08
The No. 110 ground of the 2 Company of 148 Regiment Xinluzao 61

C9  BIFEIiMKTH S 14 KA Hiblith 71 %5 2018-09
The 14 Brigade of the Yigangqi village in Akesu Xinluzhong 71

Clo  FfsidpfeftmtAs s 2 4 REA Hibdith 78 5 2018-09
The 4 Brigade of the Baishitugeman village in Akesu Xinluzhong 78

Cll  BUsespFEftnts & 5 2 KA Hibdith 28 5 2018-09
The 2 Brigade of the Baishitugeman village in Akesu Xinluzhong 28

Cl2  BUsespFEftnts & £ 7 KA Kol 2018-09
The 7 Brigade of the Baishitugeman village in Akesu Long-staple cotton

C13  BurfizR/\Hl 3 i 3-10 Hibtith 66 5 2018-09
The 3-10 ground of the 3 Company of 8 Regiment in Alar Xinluzhong 66

Cl4  PBIR/R/\M 4 % 413 5 Hibdith 76 5 2018-09
The No. 413 ground of the 4 Company of 8 Regiment in Alar Xinluzhong 76

C15  BEAL RE—32 39 17N-11 2018-09
The 2 dou 9 ground of the No.1 Liangfan branch in Tarim River
Seed Industry Company

Cl6 B/ 11 [ 7 3%4F 4 5S4 i AT 88 2018-09
The fu 4 ground of the 7 Company of 11 Regiment in Alar CCRI 88

C17 BRI/ 11 H 7 %A 4 S AT 88 2018-09
The fu 4 ground of the 7 Company of 11 Regiment in Alar CCRI 88

CI8  Bu[fi/R 13 F1 5 # 401-4 Hikdith 70 = 2018-09
The 401-4 ground of the 5 Company of 13 Regiment in Alar Xinluzhong 70

C19  Bi/K 10 A 13 % Hibdith 72 % 2018-09
The 13 Company of 10 Regiment in Alar Xinluzhong 72

C20  BIHL/REE— IR BT 3 54 Hibirh 56 5 2018-09
The No. 3 ground of Agricultural Institute in First Division of Alar Xinluzhong 56
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25 CRH55% 5d, WS EMFREMS AR5
AR, BB AR AR TR A TE
Ao A, A #5508 (Scanning electron
microscope, SEM) X AL f i MURF 1 FRLIR 4544 L 43
A= AR A A AT R IS TSR IR IR
132 #FEYFHE, HEbAR 20 N EifbE
RTE PDA AR FR5E FH% 14 d )5, FJI R
IR 2244, Bio Flux 1) 5 $2 B g ik 1) 3
K40 DNA, B HEHUY DNA BT —20 Cukffih
PRAT & 5 22088, AR 4 Braun %50 il Schubert
ENZ A7 i DNA J3 30 53 87, 53 50 rDNA-
ITS 5 ITS1(5-TCCGTAGGTGAACCTGCGG-)
HIITS4(5'-TCCTCCGCTTATTGATATGC-3') Il
Bl 2R 4 A 35 R 1 3 43 T 81 ACT-512F (5'-AT-
GTGCAAGGCCGGTTTCGC-3")Fl ACT-783R(5'-
TACGAGTCCTTCTGGCCCAT-3') A M Bl 15 4E
KK P2 L R (1435843 7751 TEF1-728F (5'-CAT-
CGAGAAGTTCGAGAAGG-3")# TEF1-986R(5'-
TACTTGAAGGAACCCTTACC-3") Ky 5| ¥ ik 47
A W% 2 [ v (Polymerase chain reaction, PCR)
P1G 38 = 430 B i 43 80K 1% (rDNA-
ITS) Al 2% (ACT . TEF1-o ) (1) B0 i W U5 it FiL K AS:
W, 47 B iR Beml | s e i Ak i ik
PHE b, 3% 2 LU AR TREA BR A JIT
J7- 45 5 ] DNAMANS.0 HE47 514 H Bt o -3
B, J5 1€ NCBI _F 347 BlastN H T, Jif ] BioEdit
AT HAT POV DfE R R RUREE R Cipres
ik (https//wwwphyloorg/portal2/login)) RAXML
Blackbox #1794 i R 40 & B R EE , LARIH SRR
{8 Cercospora beticola(ITS . TEF1-a Fil ACT %
SESA IR AY840527 AY 840494 FIAY840458)
VERHNEE , 23 BT BERR (8] (4 SR 406 2, 1 2 o I 4
FHA
14 ByRENE

SR 3 AR AR TR C2 (1R
%% C. cladosporioides) .C13 (ft3 C. velox) 1 C7
(f3& C. limoniforme) )T 2 IR IRBEATHRP .
BVFE i3s3 Z50bR e A vk TG A6 A 1 X
10° mL ™" YRR AN 5 88 N . SRS 7E
[i) B ML TG | R/ NSRS B AR A%, R AR R 43 %
75% PSR T S P SRR M, RS IR

TIa 43 05 Ceb i) FIC 5w 55 e | AR AR 2%
PEGRREEFD 10 DARESY, TF AR A Xt
M OSR R BRI, JF 03 THM 5 4d.8d.12d
F1 32 d AR I SR I i L AR, TR B X &
WS TEA T P4 B, WL T4 5 R AR -5 B P R R 1)
S,

2 ZER5HH
2.1 FEPAEREREL

2% 2017 A1 2018 R84 iz AE 7 H
kA7 AT AR 8 A LAk A K m g, —
PR AR AR AR = SR MRS R A i HAE R
o A RN 0 L T A 0 T A AR AR AE AR T R
RS2 & (0 2017 48 ) I L BE A Fn 2448
TR 0 T 5% T 3 o BN 4% (6 ol SR AR (0 B
JZ YRR KB, 2017 AR K, AL Al
Sk HH RG2S 5.2% , R g Ty o) E FH
R R 8.0% , f B AR R R m ik 37%;
2018 4 At , AL A nl - S AR HH &0 5
B0 2.1%, B BB JR B R R R
3.6% , Hi B A R 99 K (=18 18.8% ;2 4F- g SR A H
KA R E T v UL 200 EON BT R X
— o R N A A
22 FESBRARMERKMNIEE

M EELER 20 AR AR B R AR MRS 5 A
e 38 43, 1t 152 N BUALEHE | b D43 B
133 MR AR, SO 20 MESR R
PR, FLrP bR 8 N (45 C1~C8) g 12
A (G509 :CO~C20) . HERAEH AL AL FRIT 1]
W1,
23 BEMERE
231 JEBFEE, srEwERE EEIEERHE
BTN RN Y INE$ =Y N TR e L€ )
a2 AR (LB IRAON £ TR 228 B, D R R
SR A I NG O 111 S VA3 A o i 2V
WA KRR, Z M R BT EAAR
1E—A ARG A IR ; 5555 . AR RIB SR
TE, W14 Hot o AR ( Cladosporium) o FR A
B3R 14 d J5 20 MUERMER MR B FAE . o0AL
SRR R AR/ TR AR CHURE R B S 3R
TS SRR, W 0k 3 2
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o — K .C1 ~C3.C5~C6.C8 ~Cl12,
C15.C18 #1 C20, 3 13 Ntk , 7E PDA #5537 5
25 CHAREREFR 14 d WY HARIA 5.15~7.50 cm,
I 7% IF A ek 60, A 9ERE JT A SEpa 2 4t
S0 75 TH TR G k0, T A 2480, & S At
., 20 d JERVE R (sl B 60 REUR B
HORELEAR . WLOLH AW ;A1 1R R
A AR, oL SRR, KN (40.97 ~
275.32) pm X (3.01~6.03) wm; 5B 11
R EFIE SO EDE A 1 AL (2h 2
a3 4) IR, K/h (4.82~33.24) pm X
(2.43~5.76) pm, FHkH0~34; 4TI
¥ GEYFEIE BORIKE , K/N(2.88~9.57) um X
(1.72~4.74) um, GG 0~1 4, A9 F— ik
REESRA R A 8 BT, X
ET LR N VK - R o 1] S Gy b e R S S U )
WMar, HIEEFHEYS C. cladosporioides —E( ([
1-A1~A6),

o5 2545 C4.C13.C16 F1 C17, 4 4 N1
B, 76 PDA $557 5 | 25 "C ARG IR 14 d VR A
ik 4.35~4.75 em, PIWEAIK G o0 A 58
BRIKACS AR, W%A 2~3 mm AT R
IRIER Bl % 5 B TE 2, 1F T VA R4 % (R
rC AR SHIR ), 15 10 55 R AT 248k  HITE R K
%20 d JERVERE K, 2290k REREE
AR 22RO S A, A B A E iR
TG BCA 4098, A e, BSOS LR ek, Ko
(66.40~338.12) pm X (3.01~4.90) wm; 534 4>
AP IE SR BIE , A 1~3 AR, Kb
(6.56~32.09) pm X (1.83~4.74) pum, VHFE;
ST IIRE 2RI BRI ERIE 2 5P ER
T, K/N(1.92~9.95) pm X (1.72~3.90) pm, G
W, oA PRGBS R A 5 A
Sy FERE TR T T L SR DG
stk . HEBRIES C. velox —3 (K
1-B1~B6),

5= 284045 C7.C14 A1 C19, 36 3 AN kR, 1
PDA Big5 4k [ 25 CEERE R IE 14 d WK EHA A
4.00~4.45 com, ¥ IE NI 4% (0, D 2 A (A
EER NI IUE = T e S = S
K48 ;20 d JE VRO B0, 220K, LR

T RPR 2 GER , A7 B 38 8 AN o AR AT A
FHOGHE AN KON A B RePe R A B, AN A, R
INH (43.64~268.46) pmX (2.51~6.48) pm ;4%
Ko HE Y BRI BRI 208 A 1~
3 ANR , K/ (7.61~33.28) wm X (2.76~6.02)
pwm,0~3 P (FREREAL sl RS AT Vi 46 ) 5 o0 A b F A7 A
. WY | #IEREIE s mIE, K/ (2.61~
14.40) pmX (1.93~4.82) wm, Jokf . 4344
ReCA: AR A 8 Mo ET  fEE
HLBE T 8%, TR PR IR SO FNEDIR , HIE A
FHIES C. limoniforme —%{ (& 1-C1~C6),

232 TAEYFHEE, RAEWEENTIY
ITS1/ITS4 %R JF 3 [ 41 DNA gEA79 38 85—
BFkE (C1~C3.C5~C6.C8~CI12.C15.C18 FiI
C20) 711k 551 bp, 55 — 2 Hikk(C4.C13 .C16
1 C17) 4k 553 bp, 5 =K H # (C7.C14
C19)H} 552 bp, 7E NCBI 1 BlastN | X4 5
B/~ :C1.C6.C10 Fil C11 4335 C. cladospori-
oides. C. angustisporum F1 C. westerdijkieae (& 5§
245 5 MK422159 MF422160 F1 MF473314)
Y[R JE 5 5] 100% ,C2,.C3.C5.C8.C9.C12,
C15.C18 #1 C20 43 %l 5 C. anthropophilum,C.
cladosporioides 1 C. tenuissimum (& 5543 51| Ky
MF472933 [ AY213641 F1 AJ300331) fit) [F] I 14 24
1 100% ; 5f 2R EFE(C4.C13.Cl6 I C17) 5
C. velox fll C. domesticum (& 555 MF473310
F1 MF472966 ) i [R1 514 23551 R 100% 11 97.12%
C7.Cl14 FI1 C19 5 C. cladosporioides.C. limoni-
forme C. tenellum (& 3¢5 43 %Il & MH329777,
MF473139 Fll KX674650) 4 [a] J5 ¥4 ¥ 35 3|
100%,

KNS A (ACT) 54 ACT-512F/ACT-
783R XK FE RS T PCR, H—KER ™Y F
Bt 231 bp, 45 "R BN 237 bp, 45 =
FEH R =1 230 bp,, 7 NCBI H' BlastN | X}
gERL R SR —2RERR Y C. cladosporioides( 5 55
5351 HM 148527 MH047330) (1 [R] JE 4 53 1]
J& 99.57%F1 100%, 5 C. anthropophilum(%& 55
J& MF574175) Rl R 7E 96.51% L4 b5 55 2K
HWES C. velox(85%"5 " MF474158) B[RRI R
99.15%,5 C. michoacanense(’&3"5 4 LT907960)
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A1~A6: C. cladosporioides, A1 . KIS A2 F A3 A F5E , A4 IR AR L7 AR, AS . i AE LT
B, A6: 73 /1T ;B1~B6: C. velox,B1: WS LA | B2 4L 7 X B3 73 A 4l T4 , B4 0B o1 1 7 M9 BS : 73R 78
A, B6. 43 ET;C1~C6: C. limoniforme, C1 . HIEIEA, C2. H AT, C3 . /- A T4, C4. /B E T AR, C5.
AT, C6. 23 EA T, A3~A6,B3~B6,C3~C6 HRAHECA 8 000 MHHL TN 5.0 kV; TARRIE] : A3 A5 H1 C5 /Y
JE: 8.3 mmX3.00 k,B5 /& 8.3 mmX4.00 k,B4 F1 C3 /2 8.3 mmXx5.00 k,C4 >4 8.3 mmX8.00 k,A4 Fl B3 J& 8.3 mm X 10.0 k,
A6 B6 1 C6 7 83 mmX 150k, /IR A3 A5 B4 B5.C3 Fl C5=10 pm;A4 B3 Fl C4=5 pm;A6 .B6 Al C6=3 um,

A1—AG6: C. cladosporioides, Al: colony morphology, A2: the mode of production, A3: conidia chains, A4: ramoconidium
and scar, AS: conidiophore, A6: conidia; B1 - 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, A5 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 X5.00 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.

B 1 EHRES
Fig.1 Morphological characteristics of isolates

B A PR M 90.76% ; 5 =K H Bk C. limoni- K FH B0 48 K K7 51 9 TEF1-728F/TEF1-
forme(& 55 9 . KS239999) fl [ JEPEAE 99.13%  986R XHCFEE MkiE4T PCR, & ¥ C1.C6 Fi C8
LB, 5 C allicinum (%6 5%'5 HMFA73754) W 74 v Be iy 243 bp,C10 1 2y 244 bp,C2 .C3,
JEPETE 98.70%L) I, C5.C9.C12.C15.C18 F1 C20 F=¥ H Be K & hy
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245 bp,C11 /=¥ i Bt K &£ /2 246 bp,C4.C13,
Cl6 il C17 W74y kv Bt by 268 bp,C7.C14 FlI
C19 F=¥ Bl 238 bp, 1£ NCBI H BlastN H X}
LE IR B —5H K5 C. cladosporioides(8 5%
543 91 2 HM148258 HM 148289 HM 148260 Fii
HM148266) [ [A] 4 A 97.56% ~100% ; 55 —.2k
HRE C. velox (%5 42k KT600556 F
KJ596597) B [RI 55351 K 97.28%F1 99.59% , 55
=2KWPkS C. limoniforme(’& 55 HKX240011)
B [RIJRYELE 94.56% L I,

XTHER AR AT Z 5 RSk B WA R
Mr, 55— Hikk C1.C6.C8.C10.C11 5 C2.C3,
C5.C9.C12.C15.C18.,C20 43 HE 2 DNorA% |,
{H¥5 C. cladosporioides FAE—2 ; 5 — R b
(C4.C13.C16 1 C17) 5 C. velox B1E—i2, &
AW 5 35 5B =S WIRE (C7.C14 R
C19)5 C. limoniforme B1E—iL ; /M EH =2 B 78
I Cercospora beticola 58 76 J& EL# v T 0 A
[ — A b (18 2) . ARAE i BT 25 e
TERZHHRE RGERE AT, #0E B2
¥R b ¢ 480 i ( Cladosporium) , A 3 Ff, 435l )& C.
cladosporioides. C. velox VA }% C. limoniforme, H:rf1
C. cladosporioides (5 R BEREN 65% , IIEHF,
24 HIREMENE

C2.C13.C7 X 3 MR pR AT N T 4%
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