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OE: R IRE T X RIFREX) HRETE #RJ% 1L ( Sugarcane Ratoon Stunting Disease , RSD) ) % /4=
RO, TR L HRE 27 DXy 12 AR WSCEE HRE T R i 598 103, 2R FRe S P 5 | 0 38 ik 588 6 I 5% 597 poly—
merase chain reaction, PCR) J5 i 7EA T IEARER AN 1 70 FAG DN o 55T, 598 13 HRERE it v A 99 13 BEAG I 1]
RSD, P-4 1 284 16.56% o 12 AFEIX B RSD A tH 2845 ASAH A , I 1 B X 1) RSD K 2805 /51, 0y 27. 78%

T T REDS I RSD A6 14 58 A%, hy 4. 88% o 15 A FEZH RERR K A 4 BEAIN 2 RSD, BHMEAG % 15.38% ~

44.449% JLAPOE 6 b 22 5 RSD Jofig ™ B PHAEAR Hi 0k 44. 44% L RETIE 22 5 RSD Ji e, BHPEAR H R
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Sy o H IR AR T 1 R B R AT UL () SN IR , 7 R T B I A I I IR, A
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370 4 407 B ) A K 738 TR €5, TR o T T B 5 TR €, o P 40 2 2T 0 £ 1 /N IR 5
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SEFH( Leifsonia xyli subsp. xyli, Tocx) 7 R4 25 A oA 5 35 2 A5 o o (1 8 2% 1 B P S o T8 R 28 1
A5 AR KRR A 1 TR — S, A LA, B AR/ 0,25 ~ 0. 5pum x 1.0 ~4. Opm. Lxx = B3 5
A TR SR LB R RN ] B A A TAHE o BELE A AR I, B % i AR AR B B K i AR B A
I 365 B TRE B E VR 25 10 000 A5 475 EA (5 3 AL YR MRS ™ o e, 20 6 MLV 4 U e £
f e A T RE SRR i Y o TR AR LT St B AR B2 T L TR A (0D, T S i
TR P i R T AT R R 10% ~30% P o R T R BOK B9 AR L A AR AL o
TN, H R ] 2k 60% 7L O RAIG 0. 5% , BB E . BT, R H R I A 1 R TR
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T8 O » O H THOE 5 G R T St ) RO FH B A 389 I AR A 4 (R~ Al o
1 RS

1.1 B 20017 4RV T AR AR S5 1 12 MARRME T IX R 4R W SR AR A4 1 R A
it 598 A5y o LAAR SR 28 ORAF 1Y 280 M S H e AR AL 1 HE RE I S BR P X B, K T AZE Kl 25
XJ B o

1.2 3% HE DNA $2HUH 54185 ( Sigma) , PCR #1617 ( TaKaRa) , AxyPrep™ DNA Gel Extraction Kit
( Axygen) ,ZJEHH( Sigma) , 519)A B P Y5 th AR T A TRE( i) et A BR A W) 58 i, Ho At F 9 1k
Eanwill bS] Vs g e I

1.3 HERH % DNA f93ZER  HERT A& DNA BOSRICR AT CTAB 35 1200 mg HRER H- Y5
FIR AT B A A 2.0 mL (50 AF A 1 mL 65 C T CTAB ZL# 220k (0. 1 mol « L™
Tris-Cl pH8.0, 1.4 mol * L™' NaCl, 0.02 mol * L™" EDTA pH8.0, 2% CTAB, 2% PVP, 3% B - #iJL 2,
i) IRAIE T 65 CHUA 1 he fINA ImL B Vit Vi =240 1 EUERR AT, #9510 000 1+ min ™' 2.0 10
mine $F IR A 0. 6 fERBUN SN EE, F - 20 “CHCE 10 min, % 10 000 r « min ™'
B0 10 min, 35 BV, FH 75% 0 CBESEADTVE 2 YK, R 10 000 ¢ min ™' B0 2 ming 35 13, 80 pL
ddH, 0 ¥ EIIVE, T —20 CLAFA - B 1wl DNA 347 1% BHUISHEEE I LIk -

1.4 PCR#&M F¥KHA Lxx i¥) 16S ~23S rDNA KA [a][E X477 514 Lxx1: 5-CCGAAGTGAGCAGAT-
TGACC3",1xx2: 5"-ACCCTGTGTTGTTTTCAACG3", H A i Bt K /Ny 438 bp, PCR 2 Wi 4K £ 4 10 x buffer
2.0 wL,dNTP 1.6 pL,Ixxl 1 Lxx2( 10 pmol * L% 1L, DNA #i4 1 wL,rTaq i 0. 14 L, jin ddH,0 #p
JE 20 pl o PHEFRFH:95 C 5 min,9%4 °C 30 5,56 °C 30 5,72 °C 1 min,35 AMEH, 72 °C 10 min'* 2",
PGP T 1% S IR EEE I L DR AT A o

1.5 PCRE¥EFISMH  XFE84r PCR FHMEY 14 ] AxyPrep™ DNA Gel Extraction Kit ( Axygen) 7]
AT B DI, [T R 19T #ifk b AL BRI A I DHS o 252 254 M, Pk HRCER v B, 4 TR
oI5 5 52 BRPE AR ik B A8 TAE W) TR () A BR S w1, 0 45 SR A% NCBI 254 e vh i 4 7
Blast [A] I 537 -

1.6 S 1R2PERHEBREBUFEHEFER  Soilrtr 12 4RI R H AR5 RSD AR & FH
PERURE GBS, A 12 A8 DO RE R AR AR 1 A %

2 HREHSH

2.1 PCRE&MEZER H Lxx MUETHESI M Lxx] F1 Lxx2 $E47 RT-PCR AR, 45 5 7w BH ) IR % 356
SRR (B 1) BT R HEAS B R/ NZ Ry 438 bp H 454, 25 FIXTRRTC B 1 2571 o BEALPK L &8 73 BH A i
PCR (7= 547 00 , I 5 45 58 2% Blast [R1EPESM T 7%, 5 E 4RIE 19 Lxx (19 16S ~ 23S tDNA %R ¥ 51
( EU723209. 1,AF034641. 1) A3 =535 99% MR IE 4 , B E AR Lo JEI AR50 1791, 1 BEAE 5 P A7 7
Lcx 415 , Ua BAAE i CUER G T 18 MR A -

9 1011121314151617 181920212223 24

FI1 43 FE RSD (19 PCR i
M: MarkerDL2000; 1: FHMEXTHE, 2: JCTR WFEIK; 3 ~24: H RS
Fig.1 PCR detection of RSD in partial samples
M: MarkerDL2000; 1: Positive control; 2: Sterile double distilled water; 3 —24: Sugarcane samples
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2.2 BRE1R2AHAERHEBREBUROAMFEER XFKRE 12 DREX A RSD K gs R T58 1047, 45
R(OF D) BoRRIET 12 D REX A 598 AN S AT 99 AR AN 25 540 BHE , -394 H R R 16.56% .
12 A EEIX () RSD A H R A ASHHTE], Hod RSD 7RI V8 1 DX A H b i, A 27. 78 % , LR JRAE X, K
HRN 25.00% , B T RE X A H R BG4, 88% , B €0 WM~ 52 2 O L LV TR 55 55 758 X 1 RSD £ i
AT L 5. 45% ~9.76% 2 [

2.3 ARHEFHERT RSD Z4ER  XF 15 HEEASS &P RSD f9R 45 Rt r gt ( £ 2) 45810
7L IS ASHEERR RS AP I BERINE] RSD, BHAAS %58 15.38% ~44. 44% , HoAvgh (585 22 5 RSD A& /™
oL BHPERS 308 44. 44% 5 5 05 16 5 A1 EBE 93 - 159 RSD &5 ™ 5 , 53518 42. 86% Fi1 40. 00% , 1F i
22 2 RSD KA fis , PR 2 h 15.38% , Hoy 11 AHBERL I RSD FIPERS R4 16.67% ~37.75%

®1 RE 12 AERHERRELFNREER

Tab.1 The occurrence of sugarcane ratoon stunting disease ( RSD) in sugarcane planting areas in China

HEX FEah &/ A FRAAAE: K/ A BHAEAS: H %2/ %
Sugarcane area Number of samples Number of positive samples Positive rate
PSS 59 14 23.73
(e 62 4 6.45
Lty 38 4 10.53
I~ 74 Guangxi T 41 2 4.88
EIN 39 7 17.95
1o 39 24 6.15
S 55 3 5.45
1L 41 4 9.76
zFd Yunnan vl 36 10 27.78
o 64 16 25.00
I~ % Guangdong WY 68 6 8.82
¥#FF Hainan [[=n 56 5 8.93
4>[E Whole country A1t 598 99 16.56

®2 AEEEHERM RSD K EFER

Tab.2 The occurrence of RSD infecting different sugarcane cultivars

st FES A BHAEAE K A PR A H 4/ %
Variety Number of samples Number of positive samples Positive rate
Bem 225 36 16 44.44
Bk 16 5 14 6 42.86
B 2s 5 11 2 18.18
Mg 05 - 136 22 7 32.82
42 5 16 3 18.75
HiME 43 5 12 4 33.33
M 29 5 12 2 16.67
A 93 159 15 6 40. 00
B 00 - 236 8 3 37.50
o 83 - 88 10 3 30.00
B 86 - 368 8 2 25.00
B o4 - 128 7 2 28.57
~HE05 -51 10 2 20.00
Hig 41 5 8 2 25.00
HEE 22 5 13 2 15.38
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SH PCR KUl RSD G AHI 22 H e v L AER ol T b v IORE 1o P2 4l 5 ¥ e, L2015 1 b
FHI HRETCERIBO T, B 8 B FE SR b A B R0 B , T 80 D TR P 7 SR e s
G LRI 2 o et 20 o RS 657 55 f P e R 1 B RS 3540 b bR AR RSD,
K PCR AR 2 SR 5o DL AR ST R FEH JRERT -4 bkt i 3 PCR /ztiF RSD (6l

F e e 20122014 4F 0 £ HAE 18 ANRE K i AR AT 10 R A I AT T A, % 3 18 AN
B%@MﬂRﬁM@ﬂ?ﬁﬁ6%&%A}ﬁmﬁﬂﬂmRSM%M$ﬂ2%~mmz%%%—ﬁ9%
A 00 — 236 45 10 S H7E SRR ™ 1, RSD 7625 A8 44 E X B 2k HLfa ™ . 5404545 18 2013—
2014 4F X PHHERK 9 AN 327 X (i AR AL 14 2 A A DO A TGN, R O A~ F2 7= K R RSD, B A
%k 71.22% 5 27 A HBE SR RERINE] RSD, Horh 324k SRl BT G 22 2 00 ™ 7, A 3 80. 8% ; i
TR RSD A5t 20 36. 0% L FEARTER RSD K26 75. 7% | AR I PRTERK:  RSD A6 2 25 , i AL A A 05
TES PHREIK %A o ABIFST LI T 598 (0 HHERE A, HLrhr 99 15 R ) 5] 7 AR A8 A 5 , 4 [ IX - 249
H%H 16.56% , 22[F 12 ANHEX SRR E] RSD, 2= HEEIK (19 RSD At %4 21.28% , 1 PUBEX A9 RSD A6ty
17, 42% o ARSI 15 A2 e R BRI ) RSD, BHAERS %4 15.38% ~44.44% b
1 22 2 RSD i, B AG HH 44. 44% L5 22 5 RSD & B, FHMERR 1 %4 15.38% « 1L
TN SRR L 2 0 2 T DX VG DX T AR s O A 1 e R T W, 5 R HE X 11 RSD At %
{7 54.34% , ) PUREIX ) RSD Koty IR T 53.80% o 2556 W], 2 9K T8 MO AL 16 T FE T8 IX AT 8K 3 77
T AEUR T3 AR SR T R E T 2 (R B S5 B VA HS S , T AR AL 1 A DA ) T AR AR B 11
Pl EVRT, B AR T A ) B AT S A S AR H TR e R 17 o R SR TG 1 X A 7 AR A
TG 1A A Ll 20122014 4575 TR, ELE: HG 7R 38 1 JRE XA R0 30 A2 7E , 7 ELYE 15 /S H B Lokl i A L
AT R IR T RSD, BB B A% i AR A 35 1 T91 37 36 75 T 000, 78 4 J 1 H R 2 7o o I Jon ke g )
HOE R A A

S Z ik
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Molecular Detection of Sugarcane Ratoon Stunting Disease

in Sugarcane Producing Areas of China

SHEN Linbo', WU Nannan'?, FENG Xiaoyan', WANG Wenzhi',
QIONG Guoru', ZHAO Tingting' , ZHANG Shuzhen'

(1. Sugarcane Research Center, Chinese Academy of Tropical Agricultural Sciences/ Institute of Tropical Bioscience and Biotechnology ,
Chinese Academy of Tropical Agricultural Sciences/ Ministry of Agriculture and Rural Affairs Key Laboratory of Tropical Crop Biology and

Genetic Resources, Haikou, Hainan 571101, China; 2. College of Life Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: In order to clarify the occurrence of sugarcane ratoon stunting disease ( RSD) in sugarcane plantations
in China, 598 sugarcane leaf samples were collected from 12 sugarcane plantations in the main sugarcane produ—
cing areas like Guangxi, Yunnan, Guangdong and Hainan in China, and the pathogen of RSD was identified by
using specific primers through polymerase chain reaction ( PCR) . The results showed that 99 out of 598 sugar—
cane samples were detected to contain bacteria of RSD, with an average detection rate of 16.56% . RSD detec—
tion rates varied in 12 sugarcane plantations, the highest in Lincang sugarcane plantations ( 27.78%) and the
lowest in Nanning sugarcane plantations (4.88% ) . RSD was detected in 15 main sugarcane cultivars, with pos—
itive detection rates ranging from 15.38% to 44.44% . Among the sugarcane cultivars, sugarcane cultivar ROC
22 was most seriously infected with RSD, and its RSD positive detection rate was 44.44% , while sugarcane cul-
tivar Haitang 22 was less infected with RSD and its RSD positive detection rate was 15.38%. It can be seen that
sugarcane ratoon stunting disease is common in sugarcane cultivars in China.

Keywords: sugarcane; ratoon stunting disease; molecular detection; detection rate
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