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KIABEAT W BE 3 mino ()48 (D AL HE I FE S 7E
PR K HEEE 3 IR BRI BE R 2 5 s, IEL, R 3R
7K 73 75 5 o (3D F KRV H J5 1/ T B L 4~5 mm
(973 - 2H 44, B AE 28 “CHI PDA L3I B 1 7%, &%
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73 B8 B I B AT BOW I E o BARI T
(1)K B 1 H BE Cev. Yuetang 00-236) 2l #4484
FE AR AT R R A K E 5~
FH 73 B8 009 Ji 1 %o T RE I AT M. (20 F VPSR
X A R AT W 5 1~2 K, F T B VR A B Sk
TN R T FE ORUE AR AT Rl . SR
SR 53 5 VR TR R A 38 e 1 R P 45
&b, FE W R E 07 B R AT ORI . DA FRAH
[F] 5 1K) PDA B 72 B N VX ] g By e s
(0 H B 2 BRI G 35 7R 48 IR FE N 25 °CL IR EE N
80%, 12 h Y[R, 12 h BB H 7 10 do BER R 1
HAT3IWMERE L. 7d)E, WERE R, KIWNAE
A2 5 H AR AR A .

14 RERESFLEE EHF4AlE, 1528 CHE
R3S FRFE TR AE PDA PAR 2B K 7 d 099 B B, 3L
o5 IR T PR BRT 7R T 38 DR/ B = LR ) S 4 b R 48
€, FAE IR IC S, FBREFBRECT iR B 22 T E T
CUI RIS K B b R A s B 3 R, TR
BT N SRR 22 o AR T I AS RN R
o, ME A A LRI A L 55, IR0 & 3 5
A B RN B3R

1.5 REEMDTFEE [ MightyAmp DNA %
4 I 1 B 82 5 & PCR 77 2 (Takara-Bio, K& , 1
D18 B AR O TTS LSU A Tu 1) 3 AN s . 338
514 : 1TS 51414 ITS4(TCCTCCGCTTATTGATATGC)
I ITS5 (GGAAGTAAAAGTCGTAACAAGG)™ ; LSU
5|41 LROR (GTACCCGCTGAACTTAAGC) Al LR7
(TACTACCACCAAGATCT) ; Tu 5l # A4 T1 (AACA
TGCGTGAGATTGTAAGT) 1 T2 (TAGTGACCCTTGG
CCCAGTTG)™ . PCR J2 Rifk % : 2xMighty Amp 22 MK
15 pL2 10 pumol - L 34 51 #) % 0.75 pL. 1.25 U+ L
MightyAmp DNA 41§ 0.6 pL F4ki/K 12.9 pL, &

ZARFR N30 pL. H G 7 2 B> & B 22 3|
PCRIBA WA AE AT B4R . PCR 26 44:98 °C
2 min, 98 °C 10 s,55~60 ‘C 15 5,68 C 60 s, 3"
ISAMEIR o H 1.5% Cwiv) 5 I 3R AT B 3K 20 BT A
T, X} 76 42 141 PCR P2 AT M T« ¥4k H A R He
[X 1) 3 #k Ak 10 ITS LSU Al Tu F7 51 32 58 %] Gen-
Bank $( 45 i . X 2L ¥ 51 Y5 Epicoccum J& T P I 5
ERL P 0 1R 47 410 B0, A P I 402 4 2 2 Rk A
KERGEKEM .
1.6 REENEDZFESH A 728 0%
TR VE BT . 3R R OO B VA R
MEPEATIE . R T dREREFREFMA
1 mL ZE 17K, 52 TR S8 5 VR A4 R TR 7% 70 40 ik
TE RRER , 5 00 79 B 0 K 7% B0 U FoRe , 15 2 W
B3 (D . FAFEREE S 2~3 K, RGN
NKE RSP B OV S AR A D A m
WS B ER TS/ - mL D ],
T HE/ (A - mLD=NxKxd (D
O, N BN/ P38 98 740 K 4x10%: d = B
MR HL
161 FRAZBKRBEMNBRBEKR FHRENY
" CFF S mm [ UHER ] PDA Br R 5 b UGB TR
5.10.15.20.25.28.30.37.40 “CH 35746 {5 &
BT P EEE AR E.
162 RAEApHMBRERBALAKA R EHH
" FH 1 mol-L"HCl A1 1 mol-L"NaOH & ¥ ¥
PDA 55723 1) pH 8 N 4.5.6.7.8.9.10. 11,
5 mm [ G R B F pH 1) PDA 55975 I, %
27 de THERVE HAM R,
163 ARAABRYBRBAAEKAR *RENF
" FE S mm B RN ] PDA Br 3R L B TE
24 h BEHE 24 h IR (12 h BBRE/12 h R T Y
BFAR IR T d I IE B AR
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o DL PCHE 7R 3 ot B, % A R R R (R 4
B FLAE 22 2R D= FLBE D-ACRE L S A
VEND SE R B IR IR A REME . H2FR S mm
I U BRI BIR 82 IR 738 b BE R 7 d i
W% BRI,
165 FARAABRTREBRAEAKRRZHRENH
ot DL QS 77 3 S R 3 AN TR VR O TR
WVERE VRO R BERRR R R R S R
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21 HEHEIWERESHFE 202049 11 A%
HAEXS T AR A8 IV T H () 7 A B s 1R W 5 Hh Rk
L, 98 J B R B R 2, O AR 2R .
B 2Bt miE th, W% BIRFE AN, KAME
TE s AR H &b Fb 1R 98 BE K ZNAS — , — % 10.0~
12.0 mm X 2.4~4.0 mm 7247« JRBEY KJG FEARA T
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o, — M A B S L0 (B 2, A I N0 BE AR
FrameE D,

E1 HiEHEERBERER
a: AP SE T B 1 s b R TBOR I
Fig. 1 Symptoms of sugarcane ring spot in the field
a: Leaves infected with ring spot disease; b: Close-up

shot of infected leaves.

22 REEABURMERN 8 R BT
Sk T PE I BT DX MR T R AR X 1 b
(975 R B 3R AT o B alidh , RIS L BREEBR . i N
YLES 1. FI R EIE I 7 55 1 B AR A T B v
YsE, A5 RN, BER YLES 1 /R A B3 B
IRHUAE EF BT , AL FH ) HBRE PR BRI REAR , BA P
XTREOR H IR BE (B 2) . 455K, PR YLES 1 4
HTEER B9 1 S50 B

23 REREMEESEELEE MR b
o3 8 H R 5% B0 DR B TS I o R AR TR .
YLEST [ B B J o3 A8 A O RRAE an 18] 3 s .
B 3 o~ T R 7E PDA B5 3R I VR Bl S A
BT, G AR AKAE G, BT R R A (B 3-a) 5 B
2 BP0, 8B A (B 3-b) s AR
JE 48 ffl 7 9 9.23~21.5 pmx11.1~19.8 pm (n=30)
(K 3-c), Z 410 JEIE ¥4 15.3~25.1 pmx13.7~
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a: BIPE XS, #2000 1A 28 UK I H R s b e A d Dy 2
FHYLES 1 &tk S RJE B HEEM
Fig. 2 Pathogenicity detection of pathogens

a: Negative control, sugarcane leaves inoculated with
sterile distilled water; b, ¢ and d are sugarcane leaves after

5 days of inoculation withYLES 1 strains.

22.5 pm(n=30) (E 3-d). 10 d /5, Hi% LI
A2 R BROIR  BRAR A, RN 51.9~
65.3 wmx56.7~90.1 wm (n=30) , 73+ £ 7 K/ K
9.1~9.8 wmx4.3~4.9 pum(n=30) , LI . T o IR
BT (3D o 3 S5 R T A REAIE 5 B 3K R i (Epi-
coccum)—E", 10dJ5, /a8 B I EE L,
BRI B REHIR , TR AR £, HLAE N 51.9~65.3 pmx
56.7~90.1 pm(n=30) , 73 £ K /N A 9.1~9.8 umx

B3 REEEENRSEIE
a:PDA B5 3758 FIRVEITEAS e s U1 s A5 B 1D s b B
2 e M SR d: ZYHEIER T e AR T4
f AT IR N 10 pm.

Fig. 3 Morphological characteristics of pathogen colonies

a: Colony morphology on PDA medium Cleft: front;
right: back) ; b: Mycelium; ¢ Single-celled chlamydospore ;
d: Multicellular chlamydospore; e Pycnidia; f: Conidia. The

scale is 10 pm.

4.3~4.9 pm(n=30) , FL4H L, Jota, FIR B [E T
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(https : //’www.ncbi.nlm.nih.gov/nuccore/) AR JE , 3515
AN RG22 5 . YLES 1 [ ITS\LSU A T [ 4]
255 0 OM141553.0M 141556 A1 OM 141559,

83
61

WS MEGA11L.0 5145 Epicoccum J& & 4 [ 35 K 5
HI R 2 R TR R G B T, a4 PR /i E
YLES 1 )& T E. sorghinum

E.camelliae CGMCC 3.18343 (T)
82! E.variabile CBS 119733 (T)
E.viticis CGMCC 3.18344(T)
YLESL

g2l E.sorghinum CBS 179.80

E. latusicollum 1.C 8153

E. latusicollum 1.C 4859

E. latusicollum CGMCC 3.18346 (T)
E. latusicollum CBS 134072
E. latusicollum 1.C 8152

81 [— E. poaceicola MFLUCC 15-0448(T)

94" E.poaceicola CBS 987.95

E.catenisporum CBS 181.80 (T)

E.ovisporum CBS 180.80 (T)
E. longiostiolatum CBS 886.95 (T)

E. polychromum CBS 141502 (T)
— E. huancayense CBS 105.80 (T)

83
94
77
55
75
65

| L |

55 ————

(Y —) proteae CBS 114179 (T)

E.cedri JZB380004 (T)
— E. dickmanii CBS 124671 (T)
99 L E. duchesneae CGMCC 3.18345 (T)

E. henningsii CBS 104.80 (R)

ol E.plurivorum CBS 558.81 (T)

75 E.brasiliense CBS 120105 (T)
68 — E.draconis CBS 186.83 (R)

99— £ multiceps CBS 119734 (T)

E. hordei CGMCC 3.18360T)

75

E.oryzae CBS 173.34 (T)

0.01

E. pimprinum CBS 246.60 (T)

E. tobaicum 1.C 8156
4@ E.tritici MFLUCC 16-0276 (T)
5 - E.mezsettii CBS 173.38 (T)
E. dendrobii CGMCC 3.18359 (T)
{ E. pruni MFLUCC 17-1059 (T)
E.mackenziet MFLUCC 16-0335 (T)
E.italicum CGMCC 3.18361 (T)

E. nigrum CBS 173.73 (T)
89L E. poae CGMCC 3.18363 (T)

El4 ETITS.LSUMTu FHIRTEEMEN SRR R G L T/
H RAE m T 50 R 7ET b, TR R R AR B bk

Fig. 4 Multigene phylogenetic tree constructed by using the neighbor-joining method based on ITS, LSU and Tu sequences

2.5 BUREMEMFEES T

The self-spread value above 50 is displayed on the node. T: model strain; R: stands for strain.

N T3 R

T 28 CH, K HAM P fEY N, @H

BRI PR AR AR S ASHIE TR 7 i 5 pH 6 B B
AR R B0 BE IR A K B s, g5

(R DEW:OIRE NS CH ATk &
B 2245 1R AR, 10~40 “CO JEU R 38 T A, Forfr, 3%
i ifm JEE h 28 “CIN S50 id B IR AR K, VR BLAT
N 75.3 mm, AL ECA BRI 3.24x10' 4N, MR FEK T

pH 7E 4~ 11 B, 3 J5L 18 25 g 1 A2 KA 1, pH 7E
7~9 I A T 1205 Ji B 1R A . DB AN U
(A TRt 2 520 3 1k 1 1) AR, A e R R 22 28
I B V& BELAR I, N 73.3 mm, (H 7 £ B A (4
154107/ s 4Bl Ry - FUHE I = 7 7 e 2 (B
I 3.15%107 4>, H 5§ V& ) B AR BN 5 B U O 7
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PR, BOE Bz R WA K, W AP RIANK, 24 h (1) B PR S A R T 20 T

68.47 mm, ;7 & YR 2.09x 10" s M B IRE B fl. Bl g R, BUw i DLRERE B R

REZ R I BOE B 3 MR R B A . @RI B NEIE, 78 pH o 7~9 [R5 72 b T v 28 “CI)

e dn, S BRI T KA 3RO R A HEE EAE SERNAE TR THENAEKME P4,
£1 TEEHNHEREEFE KRBT

Tab. 1 Effects of different conditions on trophic growth and sporulation of pathogens

B FRFAT FEHLE/ (X107 - L)

Cultural condition

H % B A% /mm

Colony diameter/mm

Sporulation/ (X107« dish)

5°C - -
10°C 169 + 1.51g 0.61 +0.18g
15°C 22.63 + 1.15f 0.95 +0.11f
20 °C 35.43 + 2.63e 1.88 +0.17e
A 25 °C 67.67 +2.17b 2.95+0.1b
Temperature Df = e Lbe R
28 °C 75.3 +2.59 3.24 +0.09a
30 °C 71 +2.13b 2.67 +0.16¢
37°C 64.53 + 3.89¢ 2.39+0.17d
40 °C 39.83 +3.33d 1.97 +0.14e
4 12.93 + 2.48f 0.77 + 0.14g
5 25.93 +2.22e 1.23 +0.07f
6 48.13 + 1.78d 1.69 + 0.13e
7 71.83 £ 1.17a 3.17 +0.09¢
pH
8 74.53 + 1.25a 3.45 +0.15b
9 73 +0.46a 3.71 +0.13a
10 66.73 + 1.31b 2.33+0.18d
11 53.1 +4.2¢ 1.82 +0.03e
gj Eﬂi 722 +0.87a 3.05 + 0.08b
YRR Y HE &
illcght }; Eicght//ll; 1}1‘ ;i;flljness 7233 + 1.93a 3.29 + 0.06a
;i Efness 7277 + 0.55a 3.36 + 0.05a
JERE Sucrose 68.47 + 1.86h 2.09 +0.21cd
H%IHE Glucose 66.17 + 1.84bc 1.87 +0.21de
FLHE Lactose 55.13 +2.9¢ 2.42 + 0.25bc
_— 5 BE Maltose 73.3 £2.02a 1.54 + 0.28ef
Carbon source D--FLFE D-galactose 44.33 + 1.89f 3.15+0.39a
D-AHE D-xylose 54.57 + 2.41e 2.69 +0.15b
FHE Fructose 59.73 +2.87d 1.33 + 0.23f
FTVRTEGER) 64.4 + 1.25¢ 2.76 + 0.18ab

Soluble starch
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431 Tab.1 continued

BrIRak B 7% EAT/mm FEHLER/ (X107 - 1L
Cultural condition Colony diameter/mm Sporulation/(x10 - dish)

i 61 = 2.66¢ 2.51+0.18h

Sodium nitrate

FAE 69.53 + 1.85ab 2.07 +0.25¢

Beef extract

HF R Peptone 70.73 £ 2.11a 1.25 +0.24d
IR PR NG Yeast 70.59 + 2.55a 2.76 + 0.17ab
Nitrogen source JRZ Urea 59.03 + 2.08c 3.08 +0.2a

At

Ammonium chloride 62.17 + 2.41¢ 1.98 +0.2¢

ﬁﬁ@ﬁ%ﬁ. . 69.73 + 1.31ab 0.98 + 0.16d

Ammonia nitrate

H &R Glycine 66.03 + 2.26b 1.02 +0.25d

T AR EAETN AFIARNG FREROR 257 8% (P <0.05).

Note: Under the same growth condition, different lowercase letters in the same column indicate significant difference

(P<0.05).
3

FEAH S b CARE e H R I 120 #, £E
CAT TG A (1 H 79 3547 20 Fpt (B H
B2 M FRRIEY IR A S E Lk, HES
HAKSRA VF 2 % T H W 30 54 %58 14
T AR H PR B 2 e R AR ) —
Fop 2 B T o AR I AT G HRE PR TR 9 LA 1
BTEA 2 ARG, — 2 RIS rDNA-ITS H % 7 K H
T IR BE 993 975 IR ) 45 72 N Leptosphaeria sacchari™ ; —.
SN H RE IR BET 0 R ) 45 %€ N Leptosphaeria spp.t'™.
AU AET VEH R B 6 DX AR T RE A X
SR AR R H RE A o 0 R T AT 20 L 15 3 1 R
PR B IR, A 44 8 YLES o 073 55 5 Jo il ik AT 80
PRI A S, 1 5 1% H A F] 5] H R
o AT T YLEST B FREE T ITS LSU F Tu
FEEFFIIZ R RG R E W, 45 KK Y] YLES]
J& T E. sorghinum. A3 H IXIRIE E. sorghinum
SR H BEPPERT o AT T8 AW s 1 23 1T B
T 7 1% H RE PR B0 BUW B YLES 1 B il A Kok
i, A Y i B B RHR By S pH N T ~
9, i 28 “CH 4 FRIE I S5 i dd A K 2 A
=) o SO ROV A W RV T A 7 XA T
B B B R G B BR 6 CE. sorghinum)LD-1 1 ¢ i&
AR BE DN 25 °C, dd ) R AT BR R 23 00 D A
B FUWE SR ET RS . BRI AR BN R I
b B v G B IR TR i A K RO FR B 2 A pH B
6.0 Ui JE 922 "Co IXLEHIFFU L, RFRW] , 5 % I ER TR

MIAr EARH T, HAS R B o3 1 0 e B2 B ER
T JE ) B0 B PIT 5 il AR K SRR R, I AT
AE A A EANELE A A R 2

4 & B

AT B E 1) PR B IR X AT
PR R A R DX JRE A IR0 ) B0 14 9 YLES1 s T
E. sorghinum. YLEST 7£ B 5 9 8 « B05 N B B
Bk pH N T ~ 9, i1 08 28 "CHY 4 BIE I K AF T
RS Bt

B3Rk
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Pathogen identification and biological characterization of
sugarcane ring spot disease

XIE Mengxiao', QIU Shuqi', ZHANG Yi', TAN Lihua', LIU Yuelian', HU Hanqiao'”,

WANG Guan’, REN Lei'?, WANG Yanyan'

(1. College of Coastal Agricultural Sciences, Guangdong Ocean University, Zhanjiang, Guangdong 524088, China; 2. South China
Branch of National Saline-Alkali Tolerant Rice Technology Innovation Center, Zhanjiang, Guangdong 524088, China; 3. Hainan
Nongle Nanfan Technology Co., Ltd., Sanya Hainan 572000, China)

Abstract: Sugarcane ring spot is a common disease in sugarcane, which is more common in Guangdong and
Guangxi, China. One fungal strain, YLES 1, was isolated from sugarcane diseased leaves in the regions of
Guangxi province. The pathogenicity of this strain was determined according to Koch’ s postulates, confirming
that it is a pathogen causing sugarcane ring spot disease. This fungus has similar morphological characteristics to
Epicoccum. Sequence analyses based on concatenated data sets of the internal transcribed spacer (ITS) region of
the ribosomal DNA (rDNA), large subunit rDNA (LSU) and B-tubulin (Tu) of the isolate showed that the strain
YLES 1 was E. sorginum. The results indicated that E. sorginum was a pathogen of sugarcane ring spot disease.
The biological characteristic analysis showed that the optimal temperature for the growth of the strain YLES 1was
28 °C, that the optimal pH for mycelial growth and spore production was 7-9, that the optimal carbon source for
growth and spore production was sucrose, and that the optimal nitrogen source was yeast extract. Moreover, dark
conditions were conducive to the growth of YLES 1.
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