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Abstract: Identifying the pathogenic species is crucial for effective control of maize leaf blight. Dilution & sep-
aration method was employed in the study of maize blighted leaves from Hainan and Jiangsu individually. Seven-
teen representative strains were chosen based on characteristics such as colony growth rate, color, and morphology
for morphological and molecular biological identification. Suspensions of spores from the three representative strains
Cl1, C2 and C12 were sprayed onto maize leaves to observe disease development. To compare the isolated strains
with the inoculated ones were reisolated from blighted leaves based on Koch’s postulates. The results showed that
the pathogens which caused maize leaf blight were belonged to Cladosporium genus. Based on morphological identi-
fication, NCBI alignment and phylogenetic tree analysis were used to classify the 17 tested strains into three
groups: C. tenuissimum, C. cladosporioides, and C. halotolerans respectively. The three representative strains(C1, C2,
C12) caused maize leaf blight after 7 days post—inoculation. The wounded inoculations were of faster disease pro-
gression and lesion expansion. Re—isolation from lesion sites yielded the same inoculated strains. In conclusion, the
maize—leaf blight pathogens in Hainan were C. tenuissimum, C. cladosporioides, and C. halotolerans, with C. tenuissi-
mum being the dominant species; While C. cladosporioides was the pathogens which caused maize leaf blight in Ji-
angsu.
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R R oK AR R 2 KT 2 5 3 5
K, e FEFRF K P ALRE RIS, KR 3R
o R B Y 209% ~ 23.5%" . T 3L I AT
PRI T B R A RORBRAR 1 K™ R o
IR E 2R KA TR AR T R AT e
B R XA A R R SR A A5 B SR B
B A, HEH AT RORGBE , TEAL I R TETE BN K
MRS, T E R KM RS Yihe. B
FEoT BT TR Al S A= I T R, DRAIE T oK R A=
KIREE BT S i A ER R L,

S5 %8 X 1299 W A S8 0 RS TR (Cladospori-
um). AT, EINANCT F KM A b a3 A4l
B BASEENKIMIE . B =P )
S FIZW T RIE , 2 ERAL(C. herbarum) AT 18 FH
K IKRE N RFEE R A MRS Z R Y
SR, AR EARE)E . Tk X
B R 144 BHE)R R AR B4R ) h i
B, 2 FRAAL(C. herbarum) P {24 E oK /N IKFE
& R AMESS TR TF B A AR (i R A
JZ L RBEAB . Qi H XY4E7E “Journal of Phytopa-
thology " T b5 ki N5 18 H I K F
S35 8 M RLA T, Horh, ZUZF R (C. allicinum)
JE | Y M T oK B 1Y) 32 B I HUORABCIR AL
ftl(C. cladosporioides). 7 [E Bensch K % £ [H 2
PR IE 7R B ORRL | 23 B 2 AR A A (Cuvelox) o
Munkvold G PAF #8115 3 F R TE B R AL
FEABORKA(C. cladosporioides) F1 £ F 45 4 (C.
herbarum)., TFHABZTEAEY) I, fEnE" S HIE T
B AE FEARES DB TR A 3, BRI 1
(C. cladosporioides) . ZF A RELAL(C. velox) FIFFIETE AL
f(C. limoniform). WRIEENSE A B, FE8 i 16 3 H %

SRR EEZA P, RIBCREI(C. clado-
sporioides) FIFTFE LA (C. limoniforme), I A5
KW, Bt R e AR SRR T AT
A 3 SRR A i i ) — S E BRI . X
TR TR B R Y 43 28 M 5E |, Bensch KT 2 B A&
(The genus Cladosporium) " X AL A B #E4T T 70 2l
U8 A 169 LRI E T 0 HLf

2021 AF I =0 N DX R B8 F R SR R A T
— B AR TR A, T E] A 1K 19% ~
20.9%. Bl , 2023 AFZ0 7 T3l B AL 2 A oK
MR A A=, T TH ARG R 18 28% o ASBIFSE W B i
T K T IR IR B R S AL, Ay I 4R R
X B VA AR A E R AR o TR Y4
AR B R B

1 MRS I
1.1 REPE RERFERER

TE 2021 4F2-3 A F120234FE 8 A, 730 W%t =
V2 X (22 - 109.05E 25 « 18.34N) AT Jdili B
RFEHA 2N (2 1 115,70 E 46 i :33.08 N) E Kl
R At (%) J A R R A, 5 i BURR VA R A BT
Bt 2 QaR AU T e Sl e
1.2 RHENS B G RRREAKIEE

K FH B T3 B v 6 K e it AT %
TCRBEEFR M3 A, NINTEEE 7K 2 mL. FH 75%P5 K5 14
B B9 FAR TR B JC B K b ad i i e i 2
ZHEGORE TR, LUK R A5
AT T HOT 2 P56 345, 7 E 1 min, FHR AR
W1 mL AT TR R IR L AR SR B
PR 2056 3 P A B, J5 BT PDA SR 3R 24 i)
2k, T 28 ClEEE A PRI . RIS B

F1 EHRERES RRIER

Table 1 Number and source of isolate

I SRA Hb p KA RAERF ) (4F - )
Number Origin Plant tissue Collection time
Cl~C2 TR =TT R XU R A (X FOK 2021-2
C3~C5 TR =TT M XA 1454 Tkt fr 2021-2-3
€6 ~C7 TR =TT M XA PR R 25 1l Tkt fr 2021-2-3
C8~C9 VR A T EE M DX PR e 3453 Tkt b 2021-3
C10 TR LTI N XK R R g Ak i BN 2021-2
Cl1 AR =T R ORI T4 e R 2 4t Fk 2021-2
C12~C13 TR =T N DX RO g i ok A 2021-3
C14 R =TT M DO T g b 145l FOKF 2021-2
C15~Cl6 VLA RN T il B AR SR AL 5 R AR oK FOK 2023-8
C17 VLA RN TIT il B AR FERURL 5 A 7 oK b Fokn R 2023-8
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760 P (B 2t (A B R 2 000 1Y LRIV TRT Y PDA AR I
K3t 6 d, B 17 MURM (R 1), T 4 CR A
TRfEe
1.3 REELE
1.3.1 BEAFEE

W B Al 17 A B BRAR I Bensch K 55 & 4
#J{The genus Cladosporium)II LAY . BHIL
20 mL 1Y) PDA $5 R 525 1, S5t 7 Jefi w2 9 F (B 1IL 3
ARG KT IR 5 IE = M RHE AR5, KA %
T B A 1E A 20 LR, 26 CHE IR I I 46 3]
ERFR 4 ~ 5 A, FRR K R R S B g
A NA B L R 1 A R A S WA £y = W L = [ I s i
FLFA IR AT 1A 43 A A R 0 43
HIF R RN kR b 3G SR 008 I bR 3 — I IR (4 ~
6 C)[E 22 2 h— A [/ ¥ B 19 £ B (30% 15 min/iK |
70% 15 min/{X .90% 15 min/{X .100% 15 min/3 ¥/
IR BT BB > VR T~ 55 (H A HIT-
ACHI SU8010, filj# i[5 5 KV, TAEFE 25 8 mm) M £%
L& {INE SR I R R TR N A o L a4 o A
ST HEA TR
132 HFAHhFhe

B E B TE PDA |26 CIEIEY;F:7 d, JHKE
Tl i B8 T W Sk (G 42 B L A4 i) 1 BB 2 1R
1.5 mL B0 H, >R Biospin Fungus Genomic DNA
Extraction Kit(f0/H 8 H B 7 A FR 28 )il 7] & $2 e
MR IE R ZH DNA. 2% Braun UMHI Schubert
K" A 1 5328 M a2 Webin i 7 v H DNA 2407 5%
G5BTk, R FLTR G 5 140 1TSTFITSA G AL
BE L B9 ACT-512F F1 ACT-783R L) & % 1
PR IE K [H 7 3 H RS TEF1-728F I TEF1-986R
KGRI R L R 41 DNA 9547 PCR P73 . 3~
Hr= Y2 1 %35 e MBS LUK S |, AEBEI IS R e

(Alpha Innotech, SantaClara, CA, USA) Lo NER
L ILSRAE A . PCRY 1G5 19 7= Wik B 4R F)
PEATIN T , ARAR 7 515 A NCBIJ R e v ik
AT BLAST FeXt o DA NCBI & & b 284 U s L
] B £ 'DNA-ITS , ACT Fll TEF 1- o0 5 A (1) 4% 78 J&
(Cladosporium) %7 AR T 5], I FH MEGA7.0 # {41k
1757 50 XS I 8B, LLRIES2 B 1t Cercospora beticola
(ITS . TEF1-a Fl ACT % 53¢ 5 3 5l /& AY840527 .
AY 840494 Fll AY840458)1F M A, R HIMEGAT.0 X
P i RAUSRIE HEAT R G0 K B AL A , At o 10 R R
Iy o
1.4 HHENE

A3 AP B PR R A T () 25 42, JE K
e i % B ok 1% 10° efu/mL A998 T B 0 W (2 P2 K
204 L 08) T 50 mL A RE T . e 6 i oK AR
PR Wbkt B R 7K i —75% ks K — 0
KW 3 i — 1 TR T, A3 1 (IR B U
T HEATHERN AR AR B E C1.C2.C12 43 4
3MRERM b RS 18 i, A R i 4¥ 24 h
PRI, DAARET S0 m5% 5506 B 7K AT 30 5 155 250 1 /K A
SFRRZH 43 5 TR 3.6.10.30 d 5 MBI AT S
AR KR o AR AT s 3 0], %o g i
TTBUR T 5 WE T B AR R AR AE Y IE S
JE 5 AR A ]

2 ZER550HT

2.1 HEPERIERRER

252021 47 F1 2023 4% H (Rl A2 , 1200 e 2 A 7
T R AR 2 R o 22 30 LB A R e i 0
FH ()RS K B, Z BB RR ) T B0 & et TR BE , S5 i
W T AR AR S e AR M a2
A G I A 5 e TR e e B A i A L R/ INAS

db
ERI)
Note: A, maize infected plants; B, lower old leaves of plant; C, middle leaves of plant; D-E, new leaves of plant(adaxis and abaxis).
B1  ERrE B EER
Fig.1 The symptoms of maize leaf blight
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— I B S R 2, DA B Hp ] ) SR B, LA
R AR BE ;T I I RN A BT RS Sk A 2
BEVIK A G, G BB E AR . FoRAER
Je 1, AR R I R A R T B R, B
PR FORBE IR FE AR
2.3 HmHENE

RRFEVERRRCL.C2.C127E T2k 6 M UEA T 1
FICA R, R 5 55 7 RAE TR B

WA, A O B A T O o T e . R
fo AR R GG, M 7 o sk (N 2k 8 R 5
AT B T R, A SR, P EE A I
FERGHSE, ELAEM b B rh i) et (2 (1]
2), W BEIEFEAE—S o 0 G TR /K A ) B I 22 T
g, FURBHRIER LA SRS R IRGE , I J08 Rl
AR PRI, DA (8 BREAL AT 0, il 3R
P I MRAR R 470 B0 o

T A ~ BIOREMRIFUARET IS T RUK 25 X IR C ~ DATRHRR T SR M5 E ~ PRI IR 5 G ~ H TR AR BT (5 TEA5 He b

TdJE)e 1~ IFREEf28 dJF.

Note: A-B, Spraying sterile water without stabbing or after stabbing as blank control. C-D, lower old leaves of plant; E-F, middle leaves of plant; G-H,

new leaves of plant( 7days after inoculation with or without injury ). I-J, 28 days post inoculation.

2 FMEXERMERYE

Fig.2  Pathogenicity of Cladosporium on maize leaves

24 HRPTMHSEFEE
241 BEFERE

TR 7 L THI 23 €5, 22 SR MEORYS €, K €8, AR Ae £ 22
AR (6, 75 10 42 R (O B SRR (0 TR VR RO Bk
RECE LR 5 B2 RSO SR, BE U B AR 5
Oy AR SR A SR A A B BB, 2Ry
SR s A L 2 VNI A ) A N 5 A a4 A R A = S
TR FUIR . ARG LR TESRRE, 91204
U5 TR R A2 AR (Cladosporium) B TR . ARPERT
27 dJ5 17 D ERYE R MR S AR 0 4 R A
TR AT RN JEAR HURERE B R T S0 25
Tk W R 3 25

AR C1.C15~ C17 J& F5 —35, 4 itk
TE PDA [ 1ER 26 CHREFIEFR 7 d, Wk HAL2.20 ~
2.32 cm, P V& 4 T e ) SR AORG €, S0 Ao K (5. &
FIEE, SPPIR BRI A T 22 i, 3508, RIS AN
AREDIR, RO R AN, A K22 R /N SE
Bl AR R I AR A, thoo A R
S TR AHEE AN SR D B, FE(1 ~ 4) m, 3T

B, PR, PR AR 4540 , R 40 5 43 A 6 14
ANGYAE, N 22 E AR A AT B, o PR A AN 4a 4, BT
B W iR R, K/ R (132~ 101.13) um X (1.53 ~
3.35) s IR Ao A AT BAE , i 2T A
MR ARGEIR IR 2 ~ 34>, K/ (3.01 ~ 10.82) wmx
(1.88 ~ 3.49) pum; H[H) 4343 43 A= A 745 5K B
B, P o H AT 0 B e IR IR 1~ 24>, R/ A
(2.60 ~ 5.20) pmx(0.38 ~ 2.66) pm ; TS 43 A% 431 F1
FILERIE S BRERIE , K/N A (1.61 ~ 3.95) pumx(1.29 ~
2.40) wm; S EA T 2 RKERR, BEA R TR L
K6~ 8o AE Al HLEE T WA A A 4 3R TEDG
T B ELA B Y M AR, PR SR K T
I A S0 E AR TE Y . TERRHIE S C. cladospo-
rioides —Z( (1% 3)

R C2 ~ C11.C14 )8 T4 =28 L 11 ATk
7EPDA FAE IR 26 CHRIERE IR 7 d, B Y% H A2 3.00 ~
3.20 em, FI BT HT R €, Hh TR K £, AR
RE A , S IR 2 (1, SRR, SR s SR B 22
FE R, H R, oo B Y A T SR
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Bie, B 2L, W25, Yi(1 ~ 5) wm, i, A
B, I AL S i 4, o B PR €2, T 22380 5 T (0 R 1Y)
T ASE AN FHL I 2 B T ok B AR, Xob A4 s v A 7 B
3ADUOIRITR ST A AT 5 o3 AR AR | S B
5, K/ R (40.8 ~ 352.1) pmXx(3.80 ~ 5.10) wm; X
RO BT AR BRSO R IE  BA R AR
2~34, K/NH(3.87 ~ 10.32) pmX(1.88 ~ 3.49) wm;
Hh ] oA o0 A b DR SR RDE , B 1~ 2456 Ik
IR, K/ K (2.52 ~ 4.39) wmX(1.45 ~ 2.26) wm; T
O3 ROy A I BROE B0 BKOE , K/ (116 ~
3.40) pmx(1.23 ~2.35) pm; AT HER, B — 5
1~ 44 Al FUBE N WSS AR 90 R T A 5
ZREA TSR NES C. tenuissimum —3 o

PR C12 M1 C13 & 155 =28, I dk . 7E
PDA [ fH R 26 CERBT R 7 d, W H1% 1.85 ~
2.10 em, W TR 7 FhoCo Gty A )R A TR AN €2, 7

AREAE, FEGCR ZHR , DG 2 B, 2D
B RUERL D BRGNS, TN Y Tk
5 MR, A I A s, I B a0 W AR B
DAL, BE(1 ~4) wm, A B BRI AL JL-F- A4 4
A, M 53 A= A8 4 A A iR 22 R sl
VAR, Bor sl , A R AR, K/ (16.43 ~
796.2) wmX(1.33 ~ 2.58) wm; KL o3 A 6 11
e BIAIE , A EARIIR 2 ~ 34>, K/ R (2.40 ~
13.23) wmx(1.49 ~ 2.52) wm; {1 8] 434 43 A= 961 B E
S BT, s 4 B 1A TR AR, R/ (1.80 ~
3.24) pmx(1.30 ~ 2.28) wm; U343 43 A 7 7 BRIE
BB , K/ R (1.29 ~ 2.6)umX(1.03 ~ 2.04) pm;
AT BRI S AR T RSO A, B —
W ZA 9~ 10 MBI T BB P BT
FHAPOIRSBONFNPRIRZEE , JEBFHE S C. halotol-

erans gﬁ[ o

1 : A1-A4 38R C. cladosporioides ; B1-B4 32K C. tenuissimum ; C1-C4 327K C. halotolerans. A1 .B1.C1 43 Z/REEIEA ; A2 B2 .C2 43734
AFFAEAN N AT 45 A2 55 A3 B3 C3 MR AR MR A A TR ; A4 (B4 . C4 71 iIZR 73BT A3 A4,B3 B4, C3 . CATR R A%

H8 000, LB : A3=30 um \A4=2 pum;B3.C3=10 pm; B4 .C4=3 pum.

Note: Al- A4, C. cladosporioides; B1- B4, C. tenuissimum; Cl- C4, C. halotolerans. Al, Bl, Cl, colony morphology; A2, B2, C2, Conidio-
phore and mode of conidium cultivation; A3, B3, C3, ramoconidium and scar; A4, B4, C4, conidium. The magnification of A3, A4, B3, B4, C3, C4
is 8 000. Scale bars: A3=30 wm, A4=2 wm; B3, C3=10 pwm; B4, C4=3 pm.

3 EKMESBYWHEKES
Fig.3  Morphology of Cladosporium strains

242 HFTEMFER

SR E R 510 ITS1ITSA Y 38 5 Y, 25—
FKANPHERCL.C15 ~ C17, i BeRK/NA 528 bp, NCBI
L BLAST b X a1, 5 Cladosporium tenuissimun (&

k5 MK370679.1) . Cladosporium cladosporioides (& 5§
5 MT786364.1). Cladosporium oryzae( 2 3% 5
KY400092.1 JFHEIHE 51124 99.62% ,99.62% .99.61%;
B UAHEBRC2 ~ C11.C14, F BEK/INA 566 bp,
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5 Cladosporium cladosporioides(% 5% 5 M103316.1 ),
Cladosporium tenuissimum( & % 5 MN429197.1),
Cladosporium oxysporum(’ 555 MZ573041.1 )AH I
5391 99.43% . 99.61% . 99.61% ; & — 2L I T
C12 f1 C13, F Be K /N H 529 bp, 5 Cladosporium
sphaerospermum( & 5% 5 ON384536.1) ., Cladosporium
halotolerans(’& 5% 5 MF473116.1) . Cladosporium para-
halotolerans( %% 5% 5 MH725570.1 ) #H 8l ¥ 23 51 Ky
98.68% .99.05% .99.04%

R HWIEIE FI(ACT) 14 ACT-512F/ACT-783R
PP, H—2K 4 WRk C1.C15 ~ C17, Fr BeR
/N4 206 bp, NCBI | BLAST HeXF Al 1, 5 Cladospori-
um cladosporioides( % 3% 5 MF473792.1) A {2l ¥ ik
99.50% ; 45 —J& 11 DRIk C2 ~ C11,C14, BRI
A 206 bp, 5 Cladosporium tenuissimum ( & 3% =
MT154173. )AL 99.50% ; 55 = 2EF N EIRE C12
F1C13, i Bt K/NA 204 bp, 5 Cladosporium halotol-
erans(E 55 MF4A73872. 1) A IS 99.47%

K H B AE KN T 51 W) TEF1-728F/TEF1-
986R 4 IS I P, 55— 4 MK C1.C15 ~ C17, )
Bt K/INA 224 bp,NCBI | BLAST HXF A 1, 5 Clad-
osporium  cladosporioides( & % ‘5 KF444171.1,

MW455501. 1) AR 99.519%F1 100% ;55 25 114
BEREC2 ~ C11.,C14, F BER/INN 212 bp, 5 Cladospo-
rium tenuissimum( & 5% 5 MH476196.1) A1 ) 4 3%
100%; 55 =224tk C12F1C13, JrBOR/NA 257 bp,
5 Cladosporium halotolerans(’& 53 5 LN834471.1)#H
UL 95.85% -

JEF rDNA-ITS (ACT \ TEF1-o B A R8I Y {1
R AR AR B R G T o B a5 R v, 2 — 2k 4
M FE C1.C15 ~ C17 SECREHL C. cladosporioides
B —E, WM — 00305 R 1D R C3.
C5~C11.C14 1 C2 . C4 BARTEPI D04 L (B3
W AR AL C. tenuissimum 5 — & ; 55 = 4> T8 Bk
C12 i1 C13 S5 ER A 0 C. halotolerans T AE— , JE
W— T ANEEESE R Cercospora beticola T
T3 F(E4), DUBS ALl 456 50 TAEY)
7 R NG RGKE 0T B0 5E 2 B AR R A
PR 761 J&@ BB (Cladosporium spp.), 35328, 4351 j&
BOR AL AL (C. cladosporioides) . A% 41 K 79 (C. tenuissi-
mum) Tt ERFL L (C. halotolerans), For , B AL A8 (C.
tenuissimum)11 ¥k , 57 LV 78.6% , Ry ¥ e b DX A it
16 F VL 75 1 X% 5 A BOIR B (C. cladosporioi-
des)

Cladosporioides tenuissimum XCSY2 Tree scale: 0.1
Cc7
c3 bootstrap
Cé o %
C5 O 625
L. Cl4
00| 7
cn » 5
C10 QO #75
Cc8 100
0.02 0.19 9 O
~ - C4
x--C2
04\ Cladosporioides tenuissimum hjt4
002 Cladosporioides tenuissimum XCSY3
Ci15

Cladosporioides cladosporioides Cc-Vivi-3
Cladosporioides cladosporioides ACAv4

ci7

Cladosporioides cladosporioides CBS 113739
001

0.05 I

9 0.05

e ©
008 0.06

0.32

..C12

0.02
0.0l
- 00222 Cladosporium halotolerans DTO 102-A1
- 001

Cladosporium halotolerans DTO 257-F4
Cladosporium halotolerans CPC 22397
002 006 Cladosporium velox CPC 18450
ladosporium tenellum CBS 121634

Cladosporium herbarum CPC12183
L oo Cladosporium limoniforme CBS 140484

Cercospora beticola CPC 11557

B4 ETrDNA-ITS.ACT.TEF1-« BX&F I EAR AN HHEBIRE R EUMNREL R
Fig.4 Phylogenetic tree of pathogenic fungi of maize Cladosporium leaf blight and similar species
based on combined rDNA-ITS, ACT, TEF1-a sequences
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3 gEESiTE

VAR GE R RN W R LI A K A g 32 B
RAAEFARER T E I, AR EEA 3, B nt
T A O 2 1) 22 B SRR €5 %) ROIR B BE L 85
PR MABRR T 3B I 2= TR iz i th E 342 LA
REALI R 5L, R LT 2 ERAG ST, EERH R
TRk, FLEMEAL T T R TR R b A R
OREZ o BTN A2 1 g E R & A= A A
G VLT FORA R SE I D | X AT e oA
5t BHB RS K SRR A O

WF 5T 2 I, 3t BT e A VT I K A s 11495 T
7] A B AL B (Cladosporium spp.), 9 Ji 34 H AT AL FL TR
MA W R AR R . ZBURTENE JEARFIEL
O AW e RGBT, B S B oK
R FE BRI A 3 R, 23 5 ACIREL(C.
cladosporioides) W AALAE(C. tenuissimum) | i £ A A
(C. halotolerans), H:" C. tenuissimum 5 ¥ 78.6% , N
HEEORF . faF LI TR B AT 1R,
BCRELAEL(C. cladosporioides). P~ Hb X AR AL 76
(C. cladosporioides) 53" F1F K /N A — B, 1T AB
W TN T B ELAT 3 R AN I Do gl M1 Y 45 0, A 4
K F0L(C. tenuissimum) 534 46T 1A 2 HELTR T
K4 s Tt ERASLF6L(C. halotolerans)sy B FR AL HA Y
REAFUEDIR S . PIHBIA S>3 ) EL AR AE Y AT
i, % oK) £ ERAL(C. herbarum) . 2% 7 FH 5 T
AL, F LR IS R 1) oK i 2 A1 N AR DL
E{ra1 I8

ABIFFE Hp KA A S0 T R 2 A E B0 1R
T b 34 ATl T K P A g A LGB 1 B A s ] i
AARRL, B HA R E A RE Sy Hoh AR TR B A
BCRBAL(C. cladosporioides) B T V& A= K8 BE B S
BEAR L, B (0 2 MO D €0 5 AN () S0 Ml 20
HAt(C. tenuissimum) FITNERALAL(C. halotolerans) T
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