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Molecular Detection and Identification of Xanthomonas albilineans
Causing Leaf Scald of Sugarcane in Zhanjiang,
Guangdong Province of China

TIAN Xia-hong' , ZHAO Jian-ying’, FU Hua-ying”, SHI Yang®, SU Jun-bo’, LIU Jian-rong'
( 'Scientific Research Institute of Zhanjiang State Farms , Zhanjiang 524086 ; *National Engineering Research Center for
Sugarcane , Fujian Agriculture and Forestry University , Fuzhou 350002 ; *South Subtropical Crops Research Institute,

Chinese Academy of Tropical Agricultural Science , Guangdong Zhanjiang 524091 )

Abstract: To clarify the bacterial pathogen causing sugarcane leaf scald in west of Guangdong province,
we conducted field surveys of leaf scald regarding 27 newly-introduced sugarcane varieties in two calendar years
(2019 and 2020 ). For 15 sugarcane stalk samples of suspected diseased plants, isolating the pathogen ( s ) and
molecular identification by PCR were further performed. Based on the results of field trials, eleven sugarcane
varieties were found with the typical symptom of leaf scald. Among them, the diseased plants from four varieties
GTO08-1589, DZ12-88, FN11-2907, and FN09-7111 were found in both the plant cane and ratoon cane, with
incidence rates from 0.2% to 9.4%. The bacteria isolated from 15 diseased stalks were detected by PCR with the
specific primers XAF1/XAR1 of Xanthomonas albilineans. These fragments are 608 bp in length and share 100%
sequence identity to the published nucleotide sequences of X. albilineans isolates in China, USA, and France.
These isolates were clustered in the same clade ( PFGE-B ). Altogether, our results confirmed that leaf scald
occurred in 11 cultivars from Zhanjiang sugarcane-planting region was caused by X. albilineans.
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HRE 1 4595 ( Sugarcane leaf scald ) J&— 4 4l 1
PEAEE O, HR )5 AR B R T [ Xanthomonas
albilineans ( Ashby ) Dowson | "'\ %% T 1911 4F7E
JICIHE R ANAE BF o R B, FATE A4 BRi
70 M EI G R A, 45 S 1 H LS L 1R
45 20 THAE 80 4FAR, TR AR AR LG A
SEREX TR R IUH REF Ao JEAR e TR
VU AR R AR LA R DR ) SR} 1R
ISR RE Fp A et 0 3 s T P e ) — 26
TEE AR 120 H AR B IR R IK 96%~100% ", 114k
BB 2007 4E K HUAETT Y C e AR AEFI
EEBA PR RENEA AR 44 55 ), HTE 1 280 ok
e [ H BRSO E E  — D HREE A 7E T ) 3=
T o B T BRI Ah, i T L
IR AR S AR SR D A RO T
T AR TR, e S AL
FIE A R FEAR RS R, et B A e 480 Ak
SR, HREDN 250 22 ELAUZE I BUH BE L ARk 2

JUAGRTRE S =R H R Oy, BE X FE )
ATEFLYT T, H R i d 2 ARl S A ™=,
HRABF APPSR FETIFLZY 13 J7 hm?, 2019/2020 #4
PR 7091 T3 t, 5 A R R R 6.81%
AR A2 R e 20 T2 80 4R ARAE A il
FHYT PN RE X A R, (H R X Se A o0 45 2R 2 5
TG E LW A B H R SRR T A%
AR LAY R, H B R, R, o HLE
REFZWITEATERR, 255 SRz Miwi2. B
T, IO T R 1 20 R T R 68 2 14 A IR e
% ( ELISA, enzyme linked immunosorbent assay ).ZH
211375 ( TBIA, tissue blot immunoassay ) 25 Ifil i 2%
B AR FE B PCR 20 PCR % € fit PCR Ay
SR P 1 5 ( LAMP, loop mediated isothermal
amplification ) SO T RN S E R H R
PCR #3145 PCR j* ¥ 5 B Rl P AR 45 G2 HRE
SRR R S R 1 R E L it AR BIRSETE
X PRV DRI 2R A H TR et A A ] ] 174 i
fili I, SRAR T HAT BEAL I SR hi R AR AR , 24T T
SRR B, G55 IR R A8 ( PCR 43— R A
G070 TR IR, DU IR SR T RE X 1 4509
JRTEANZE, S H B A AR R A A R S

1 #MR5ETE

kA #
HE AR R TE 12-88 fRA¢ 08-3214 F& 4% 09-

1.1

12206 . i 4 09-6201 | f 4 09-7111 | & 4K 10-0574
8 4 10-14405 48 4% 11-2907 . H: 4 08-1589 ., bl
10-701 FERE 11-1076 FEWE 13-386 i 28 5 MR
09-15 Mk 09-19 B H 51 5 B H 52 5 EH 53
FUEH 49 5 S HG 12-263 . & 10-1666 . 2 FE 11-
1074 HoBE 1201 B 8% 13-01 R RE 13 5 e 1 5
FE 6 5, 3k 27 AN HEM A

1.2 iKW *E

121 HEIEERREHFE 2018-2020 4, ] KA
VLA BB A58 B N E & & R 5 i it &
(9 27 A~ HIEBr A AR, e T TT VR B A0 3
WA FIRAD , B SR AL 150 m®. 7R H
WSCA R T ]2 IR TR i AR 1) AT R BRI 1 A Bk
BT A SR A R . HT R RE VAT R] - 2019 4F
3 75 1 AR REE A I E] : 2020 4E 1 A, A TR
BEASHE AR REALI IO B Y 5 AT RERE , A1 TR 2
10 mo 5340, IRECEA LAY (9 2R IR 1) H AT i
BRI ZE RS0 B 43 B ARG

122 FEESBMA&N FEILHEKMT KL
TFER R ZE ] 75% kG R 2~3 U5, HITEIE
AL B IR L) 1 em KW EZE, B B0 H 3R L
W HTC ) )T 5 BR R B2, VI 0.5~1 em® K/
FERIALZY, A 500 pL JeEE K, Ff#E) ) 58 bIwg,
FE 1 h R R TR R, R 25 uL R Y
SIAAE XAS 85373k b, BT 28 CHFRAENIEIR
Kid® 4~7 d Ja , BREUR AR SR 7% 017 4l A 5
o XAS i FREERIHS % Davis % Ik,

1.2.3 Ei&RAET DNARE 5 A H 41 DNA
PRI PR AN LN 4] DNA 42 BGR7H] & (KRR LR}
FARAR, P EA D) U2 HETH AL DNA
PR B CTAB 3, HAK A2 55 % shi %17 7 %k,
RUEZE LR B m , VI N g, IO 2R PR ORET T
1.5 mL, Fifi J5 #% H B %) CTAB 325 $2 HURE 71 5 DNA,
DNA Ji 2 AV B 43 5038 1 1.0% B i e 1k Fn
BioTek ELx800 M4 T7FAh . Ui DNA FEAK
JE FHIC /K 23] 100 ng/uL J FH T PCR A&
124 EHPCRYE HIEEAFWTERETIYS
% E Y RS XAFL: 5'-CCTGGTGATG
ACGCTGGGTT-3' I F ¥i# 514 XAR1: 5-CGATCAG
CGATGCACGCAGT-3', % XF 5| ¥ ¥l b 1 45 5 B
I T R PR 4H ) = W R IR 45 & & ( ABC, adenosine
triphosphate-biding cassette ) ¥% iz £ H %& [H abc, %
%45k XALc 1791, PCR X Wi &k % : 12.5 uL
Ex Taq Buffer, 9.5 uL ddH,0, 1.0 uL XAF1 5|4,
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1.0 uL XAR1 5] ¥, 1.0 uL ¥ Hi7 DNA, # K FH >
25 uL, PCR ¥ H 57 K/NR 608 bp, PCR X
SRR : 94 CHUZSPE 1 min; 94 CZ5PE 30 s, 56 °C
iE & 1 min, 72 CHEf 30 s, 35 AMEHR; 72 °C HEAi
5 min, SR 1.0% BEREHHEERNT PCR SO Y1kt
HLPIAGIN . [ 5 HE T RR R ARG O AR A7 1 H T
P 4556 1 14 Bk Xa-FJ1 DNA 5 B X 8, g b
TERRIETT DNA YRR BT IR, Jop /K R as (At iR
12,5 PCR=¥IZEFRMEFE F PCR W HLIK,
T 3 B R AR A MRS PCR P2 560 . 43 i
FHPAE X R /IN—B01) 257, R 7 DS, AR s i
S CRARAERHEA RA R, Jbst) i 154k
PCR 724, K+ 4l AL i) DNA %42 3] pMD™19-T # {4k
( Takara 23 &, " K% ) I, SR 5 56 AL B R M T 18
DHS5 o o BEALPRECR TR 7, (1 RS 1514 XAF1/
XART1 HEAT RV PCR K, BH 1 50 75 PR V% 240
WA (L) A RA RS TIIT
1.2.6 FILbxt 50

FIH 28 B B % 4E W15 B o (NCBID) 75 4k
BLASTn 2 J¥ %F [ i 7 285 5L ik 17 DNA 7471 tb
XF, FIWT A TS R AR R TR A ST RS
2 T PP B TR AR AR S PR 471 342 [R] GenBank 44

2 13 A2k A AN [R5 bR 0 7 91 20 907 910 48 i
it MEGAT7 # 4 I 7 1) ClustalW 3k 9847 % 5%,
SR J5 M FH AR H2 75 ( Neighbour-Joining ) 74 ZE AL
H J& 1k 2 %4 ( Bootstrap ) 15 #1000 YK #E & K 55, i
03 3T AR R KT 60% 1) 1 B R EUE ., AR
i T I 1Y 1A% PRI TR T R VK b 37 R R R Uk
( PFGE, pulsed field gel electrophoresis ) # [ 7l , 43
5 PEGE-A~PFGE-J' ' 3 AW 5T AR 15 A1
PRUEATHEN RS E . fdi ] BioEdit 7.1.9 230151 —
ek, IfaEad SDT 1.251 58 sl— A

2 ERESH

2.1 HEYERUNE

HREA 20 89 F AR 2R BUN AR A
P (02 5 O ARERAR AL, RAYELR, S KT,
W EREETT AL LT AR AR M AR 2 -5
A R RRER R AL ZE, P (] TA VB ) 5 B
HRER WARPIE REZE T R A S K IR 2 Mk,
SR BRAT 55 1 0 B MR AN 3 BE A I At 8L
2R R AR AR , B (B AR SRR SR, K™
HRIMASL (] 1C. D) 5 KR i 2 sy 4
EARRLL SR AR ACET 2819 8] (T8 1ELF o

A~C: HTRFUUIA AR SR AL s D2 " E R RRRANIE s E~F : JESAE DRI i 11 R Az 2L
A-C: leaf bleaching on top leaf and side shoot, D: Plant death of serious symptom, E-F: Orange-red

discoloration of the vascular bundles at transverse and longitudinal sections of stem
B 1 HEBS&mEEER

Fig.1 Disease symptom of sugarcane leaf scald in the field
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22 HEBREFRER

I AR Y ] F AR AR, ABTE 27 4>
a1 A bR AR A e IR, R R
% 3K 9.4%., A HE 08-1589 , 8 1 12-88 4 4 11-
2907 FEAR 09-7111 45 iy Fft 78 5 A8 A 4 AR R Hh 35
1250 & A, 3X 4 AR e A RE & 00 R 35 1 T
T B 49 5 JREEE 28 5 ARAR 10-14405 45 L FNHT
FEREAR 005 , A AR REAT (2% 2R HRE 1 %5 A
4% 09-12206 . = B 11-1074 A:0% 13-386 SRl iE
BHEKR A, MEREEA ZASR (L),
DL SRR IR RIVE 2= H e A0 I AR A 3
AERES.
23 REEEESEBERFESISH

LT AN SRR AR B HRE SRR (3R 1) B —
HUREZE AL 20, B A A AR R 2R AR AT 1S A
fh o SRR VR AT 2 B 43 5 L SR AR 1 255 AT B 1A
%, 2 UG RAHE SRR — BN B V5 . 7 XAS
ARG 73 I, 0 S B R 1 B PR VR S i, [
TR , AT R 28 B (1| 2),

®1 HESRMARRBEARKE

Table 1 Natural incidence of leaf scald in sugarcane varieties

KHKZ (% ) Incidence rate
A
[2]8)
Variety it TR

Plant cane Ratoon cane
FEWE 08-1589 Guitang 08-1589 29 9.4
BT 12-88 Dezhe 12-88 1.4 3.1
thE 1 5 Zhongzhe 1 0.8 0
A< 09-12206 Funong 09-12206 0.5 0
A< 11-2907 Funong 11-2907 15 1.9
H#4¢ 09-7111 Funong 09-7111 0.2 1.7
HH 49 5 Yuegan 49 0 4.4
A< 10-14405 Funong 10-14405 0 1.7
I 28 45 Haizhe 28 0 29
ZHE 11-1074 Yunzhe 11-1074 2.0 0
FEKE 13-386 Guitang 13-386 2.7 0

A PR FEETRIRASIE s B OGS WA T BRI AR (Leica M8O MR LT 60 £5 FHAM)
A': Single colony morphology on XAS medium, B: Colony morphology observation under the Leica M80 microscope ( 60 x )
B 2 X albilineans BEETSE
Fig.2 Colony morphology of X. albilineans

X 15 4 e ZEAE S B2 BB AR FE P 41 DNA R
15 DNAL,FESIE R ILER 1, DX 2 & DNA FEA
AR, B XAF1 Fl XAR1 #6151 4 #:47 PCR
PG, AR ORI 2 BRI REY 1S ) H 1 S K
/N 608 bp, Hi P #% DNA Syl i) PCR HL K ]
WE 3 frs . W45 SR 3R I X 28 H 19 451 10 )7 91
— &0k 100%, 18 53 NCBI fE£k BLASTn #2717
AT X, UESE Ry 1 2 B B TR . BT, 45 NCBI

BRI I 1 2% 0 R B SE DR A %
G AT — B AT, 25 RS IRAT Y 15 4>
B RE 51 5 ok A AR Xa-FI1 B AR, 35 R
% 5% i) GPE PC73 . GPE PC17. GPE PC86 il
MTQO032 Ttk , 3¢ b % BLik M 1Y XaFLO7-1 & Pk
() ) PR B i, 3K 100% ., R GE kb 0 B 1, X
SO B R R 278 R — A 2E Ak 7 52 1, o8 PFGE-B 417
(Kl 4).
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M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 PC NC CK

1000 bp
750 bp
500 bp

M: 2000 bp DNA Ladder; 1~15: 43 B34 1Y F 45 55 FUIT R BRI s PC: Xa-FI1 BBRBHM: X
NC: (AT DNA FE AL EAMEAT IR CK: ORIk As FV IR
M: 2000 bp DNA Ladder, 1-15: X. albilineans strains, PC: Xa-FJ1 strain ( positive control ),
NC: Total DNA of juice from healthy plant ( negative control ), CK: Sterile water ( blank control )
B3 AHEBFRERIBERGHENR PCR &N

Fig.3 PCR detection of X. albilineans strains isolated from leaf samples of sugarcane leaf scald

YZ1074
771
YG49
XaFL07-1
Xa-FI1
NTQ 032
HZ28
BT1589
BT386
GPE PC86
GPE PC73
GPE PC17
FN14405
FN12206
FN7111
DZ1288
FN2907
L HVO0005
CFBP 2523
[ FI1J 080
/ _I USA 048
Xa23R1
PNG 130
CAB 266
Vi

Pairwise identity(%)

100
96
92
89
85
81
77
73
70

PFGE J 66

7/ REU 209
REU 174

62
/{ PFGE D

YZ1074
771

YG49
XaFL07-1
Xa-FJ1
NTQ 032
HZ28
BT1589
BT386
GPE PC86
GPE PC73
GPE PC17
FN14405
FN12206
FN7111
DZ1288
FN2907
HVO005
CFBP 2523
FI1J 080
USA 048
Xa23R1
PNG 130
CAB 266
REU 209
REU 174

75 BRGUHACR ; A7 —BOERERE ; AATTEARAT TSI LT tbrid:
Phylogenetic tree ( leaf panel ) and heat map ( right panel ) . The sequences obtained in this study are showed with red
B 4 ETF X albilineans Bk EFARBY=MREFESEREZEAERE (abc ) FIHMERGH AR —FEHRE
Fig.4 Phylogenetic tree and heat map based on a putative ATP-binding cassette ( ABC )
transporter gene ( abc ) sequences of X. albilineans strains
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PESEE SN AR R - p s B,

AHFFE I L F (] P8 45 & PCR 4r TR I Bt
X b DX A A8 5 | 1 A H T S A T 2
AT 48 ESE 11 AN H RS A AT . T
T o o3 A 5 | UL S A, P T RS R, R R
TR A SR FE R R A T B SO RIALL B, N2 Xof 24 il A
FERE SR o 7RIS BRI R A = v R R AR
JUANTT T s —JEAE 5 | R s A% A A% T4, & B
JES i L R IRRI TR s R SR i X ek A 12 i
EATASRE , b 4 o TR AR A E X5 =& A 7
AT R R, VI AL R AR
VU2 AR B, W AT HLAE , 5 AR A T A]
EAESECAE MR IE Xk s EA T A3, o] LI 8K
P H I A A &

AN 5 S B VTR X H I8 450 1 1 4R 8
PO PFGE-B ZH T, i ZH FE ANV 2 30 ) A R IX
EEMBATHRAR" MR EE BV 2K
L] DA Ky b v 2R i TN ) Y A T PR
RPN, % TR R X AR R R AT
JRUSE , 7 245 RS 45 by U FIORE T 55 BE E A, e
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s B VIR T B 2 B AT S i, Ak, L

TR oy B A RE DINRHE T T 2 HREDE R
BRI

SEHk

(1] &%, B, RN, AR, WA, sk, EX, 1
PERE, XUBE, A=A Bt . ) VG AL 1 DT 1 2R kA 1 0 9
MO R L 2018, 49(2): 264-270
WeilJJ,WeiCY, Song X P,Qin Z Q, Tan H W, Zhang R H,
Pang T, Wang L W, Liu L, Li Y R. Sugarcane leaf scald disease
in sugarcane planting areas of Beihai, Guangxi. Journal of
Southern Agriculture, 2018, 49 (2 ): 264-270

[2] Rott P, Davis M J. Leaf scald//Rott P, Bailey R A, Comstock
J C, Croft B J, Saumtally S. A guide to sugarcane diseases.
Montpellier, France: Centre de Coopération Internationale en
Recherche Agronomique pour le Developpement ( CIRAD )/
International Society of Sugar Cane Technologists (ISSCT ),
2000: 38-44

(3] W, sRoEm, ARud i, 825 B0, = . FF R 2o B i
H i Xanthomonas albilineans B 5% 3F & . WL WR 0 244,
2019,46(2):257-265
MengJY,Zhang HL, Lin L H, Huang HY, Gao S J. Research
advances in sugarcane leaf scald disease and its causal agent
Xanthomonas albilineans. Journal of Plant Protection, 2019, 46
(2):257-265

[4] GLEHE, 0R, THEME, sKIRER, BRLL0T, W R . A e
R AR T R S S B SR . T EARRL, 2017, 39
(3):69-71,75
Cang X Y, Li WF, Wang X Y, Zhang R Y, Shan H L, Huang
Y K. Damage of quarantine disease sugarcane leaf scald disease
and its control countermeasures. Sugar Crops of China, 2017,
39(3):69-71,75

[5]  ZESCRHLLE, KRORER , BN, TmEse, T, WG, )
B VR D AGHIN i SRS Mg < H R 1 2R . P LA A
12, 2018,34 (13 ): 144-149
Li W F, Shan H L, Zhang R'Y, Cang X Y, Wang X Y, Yin
J,Luo Z M, Huang Y K. Sugarcane leaf scald disease found
in Guangxi sugarcane region. Chinese Agricultural Science
Bulletin, 2018, 34 (13 ): 144-149

(6] TXH] . TR . dat: Rkl ik, 1985: 431-432
Wang J M. Science of sugarcane cultivation in China. Beijing:
Agricultual Press, 1985: 431-432

[7]  ZOGRE . FRIEDCRAE RS (X)) (873 ) H o T R iR 24
2 HRERDIE, 1991 (1): 1-8
Huang H N. The preliminary report of sugarcane disease
investigation in the sugarcane planting provinces ( partly ) ,
Mainland China. Sugarcane and Canesugar, 1991 ( 1 ): 1-8

[8] BhAME, T3, s/ Bk, TRARTT , RAB IS, 2], Fiom , 4=
Wi VG HTRE AR SR 40 B M E . AAIRRE, 2019,
33(1):19-23
Wei CY, WeilJ, Zhang X Q, Zhang B Q, Song X P, LiD W,
Qin Z Q, Li Y R. Isolation and identification of the pathogens
causing sugarcane leaf scald in Guangxi province, China. Plant
Quarantine, 2019, 33 ( 1 ): 19-23

[9] DuanYY,ZhangY Q,XuZ X, LinY,Mao LR, Wang W H,
Deng Z H, Huang M T, Gao S J. First report of Xanthomonas
albilineans causing leaf scald on two chewing cane clones in
Zhejiang province, China. Plant Disease, 2021, 105 (2):485



34

FIBRLZE56 - AR T RE DT BE F A B 20 T A6 5 8 5

737

[10]

[15]

Klett P, Rott P. Inoculum sources for the spread of leaf scald
disease of sugarcane caused by Xanthomonas albilineans in
Guadeloupe. Journal of Phytopathology, 1994, 142(3 ) : 283-
291

Daugrois J H, Dumont V, Champoiseau P, Costet L, Boisne-
Noc R, Rott P. Aerial contamination of sugarcane in Guadeloupe
by two strains of Xanthomonas albilineans. European Journal of
Plant Pathology, 2003, 109 ( 5 ): 445-458

Ricaud C, Ryan C C. Leaf scald//Ricaud C, Egan B T, Gillaspie
A G, Hughes C G. Disease of sugarcane: Major diseases. New
York, USA: Elsevier, 1989: 39-58

PR SRR S R s B g (R e . e
Bk}, 2021, 43 (1): 66-70

Bai C. Strengthen scientific and technological support and
promote the high-quality green development of sugar industry.
Sugar Crops of China, 2021, 43 (1) 66-70

BORE | AR DT R T RN T 0 A b H B
BRI, 1987 (5): 50-52

Huang H N. Investigation on the types and distribution of
sugarcane diseases and control of main diseases in Guangdong
sugarcane region. Sugarcane and Canesugar, 1987 (5 ): 50-52
Ntambo M S, Meng J Y, Rott P C, Royer M, Lin L H, Zhang H
L, Gao S J. Identification and characterization of Xanthomonas
albilineans causing sugarcane leaf scald in China using
multilocus sequence analysis. Plant Pathology, 2019, 68 (2 ) :
269-277

Davis M J, Rott P, Baudin P, Dean J L. Evaluation of selective
media and immunoassays for detection of Xanthomonas
albilineans , causal agent of sugarcane leaf scald disease. Plant
Disease, 1994, 78 (1 ): 78-82

Shi Y, Zhao J Y, Zhou J R, Ntambo M S, Xu P Y, Rott P C,
Gao S J. Molecular detection and quantification of Xanthomonas

[18]

[19]

[20]

[21]

[22]

[23]

albilineans in juice from symptomless sugarcane stalks using
a real-time quantitative PCR assay. Plant Disease, 2021, DOI:
10.1094/PDIS-03-21-0468-RE

F AR, BSB89 ( Xanthomonas albilineans )
PCR B H ARWISE . PR R 74, 1998 (4): 3-5

Wang Z K, Yin Y P, Cheng P. Identification and detection of
sugarcane leaf scald with polymerase chain reaction. Journal of
Southwest University, 1998 (4 ): 3-5

Zhang H L, Ntambo M S, Rott P C, Chen G, Chen L L, Huang
M T, Gao S J. Complete genome sequence reveals evolutionary
and comparative genomic features of Xanthomonas albilineans
causing sugarcane leaf scald. Microorganisms, 2020, 8(2) :
182

Davis M J, Rott P, Warmuth C J, Chatenet M, Baudin P. Intraspecific
genomic variation within Xanthomonas albilineans , the sugarcane
leaf scald pathogen. Phytopathology, 1997, 87 (3 ): 316-324
Royer M, Pieretti I, Cociancich S. Recent progress in understanding
three major bacterial diseases of sugarcane: Gumming, leaf scald
and ratoon stunting//Rott P. Achieving sustainable cultivation of
sugarcane volume 2: Breeding, pests and diseases. Cambridge,
UK: Burleigh Dodds Science Publishing, 2018: 311-336
A, gkds 52 S0, BORRE VIV RS 4R o = HRE
Franh (R ) A A A TR E 5 EY
#i2,2021,47(8): 1531-1539

FuH Y, Zhang T, Peng WJ,Duan Y Y,Xu Z X ,Lin Y H,
Gao S J. Identification of resistance to leaf scald in newly
released sugarcane varieties at seedling stage by artificial
inoculation. Acta Agronomica Sinica, 2021, 47 ( 8 ): 1531-1539
Lin L H, Ntambo M S, Rott PC, Wang Q N, Lin Y H, FuHY,
Gao S J. Molecular detection and prevalence of Xanthomonas
albilineans , the causal agent of sugarcane leaf scald, in China.
Crop Protection, 2018, 109: 17-23



