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Molecular detection of sugarcane mosaic disease, sugarcane yellow leaf
disease and ratoon stunting disease in virus-free seedlings of fruit cane

WANG Kaili, DENG Quanging, DOU Zhimin, GU Xiaohan, WANG Mingqiang, SHEN Wankuan

(College of Agriculture, South China Agricultural University, Scientific Observing and Experimental
Station of Crop Cultivation in South China , Ministry of Agriculture . Guangzhou 510642, China)

Abstract To survey the virus elimination effect of virus-free fruit cane seedlings, we collected 83 samples of virus-
free seedling from Nansha District and Zengcheng District of Guangzhou, Mazhang District of Zhanjiang and sug-
arcane breeding base of South China Agricultural University (SCAU) to detect Sugarcane mosaic virus (SCMV),
Sorghum mosaic virus (StMV) and Sugarcane yellow leaf virus (SCYLV) by RT-PCR in 2016—2017. The results
showed that three positive samples of SCMV was found, with the positive detection rate of 3.61%. The positive
sample of STMV was not found. The number of positive samples of SCYLV was 78, and its positive detection rate
was 93.98% . We also collected 30 samples of virus-free seedling from Zengcheng District of Guangzhou and sug-
arcane breeding base of SCAU to detect the pathogen (Lxx) caused ratoon stunting disease (RSD) based on nested
PCR or conventional PCR. The results showed that conventional PCR failed to detect the positive samples, but
nested PCR found 8 suspected positive samples, with the suspected positive detection rate of 26.67%. In this stud-
y. the virus-free seedlings developed by techniques of shoot apical meristem culture can effectively remove SCMV,
SrMV and Lxx in the fruit cane seedlings, but the removal effect of SCYLV needs further study.

Key words virus-free seedling of fruit cane; sugarcane mosaic disease; sugarcane yellow leaf disease; ratoon

stunting disease; molecular detection
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Table 1 Primer sequences used for detection of SCMV, SrMV and SCYLYV in this study
P T 24 B GIE7E2 S S5 (5'-3D P34 R B/ bp
Virus Primer Sequence Amplified fragment size
RED AU A SCMV-F GAAGAWGTYTTCCAYCAAKCWGGAAC 906
SCMV SCMV-R AGCTGTGTGTCTCTCTGTATTCTC
[ i AUR StMV-F ACAGCAGAWGCAACRGCACAAGC 360
SrtMV SrMV-R CTCWCCGACATTCCCATCCAAGCC
e B e R SCYLV-F AATCAGTGCACACATCCGAG 634
SCYLV SCYLV-R GGAGCGTCGCCTACCTATT

1.4 HEBRELRKER PCR &N
1.4.1 % # PCR &N

SR Pan 252 4738 A H R i MR R A e e S
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Py, SIMEAC B DAY TR IR WA R
FUAY S =W KB Ry 438 bp, LARETT &L DNA Stk
HEFT PCR #7484, TR 2R 20. 0 pla AR 1.0 pl, 10X
Buffer({% Mg”")2. 0 uLL.dNTPs (2.5 mmol/L) 1. 6 pl.,
5197 Lxx1/Lxx2(5 pmol/L) 4% 1. 0 pl, Tag DNA
A U/pl)0. 2 pl, AT#AE H O #hE % 20. 0 pl,
PR N 94 CTIZRME 2 min; 94 C AR 30 5,54 °C
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Table 2 Detection results of SCMV, SrMV and SCYLV from 83 samples of virus-free fruit cane seedlings by RT-PCR

HHR P2

FHMEAG %/ % Positive rate

Source Seedling type H AR R 1o A T R HRE R R
SCMV StMV SCYLV
I M T E§ P X Nansha, Guangzhou T 18. 75(3/16) 000/16) 93. 75(15/16)
JIMTIBEIR X Zengcheng , Guangzhou — T [ 0(0/32) 0(0/32) 96. 88(31/32)
I AR £l K2 SCAU, Guangzhou — R [l 0(0/15) 0¢0/15) 80. 0(12/15)
I ZRWET Zhanjiang , Guangdong AR B [F 0(0/20) 0€0/20) 100(20/20)
At Total = 3.61(3/83) 0(0/83) 93. 98(78/83)
AR PR ERE AR 2 e S b xd. 2k B ET AR (EF419174) 25 B (FM997890) 1 Bl 41 &

IHTHRSVD XY < R IR HE 2 S AR SCMV 3 =
YR E R T (MF957202) 55 GenBank H £} 38 1)

(EU196448) ) SCMV #f 2 553 25 W1 A By DX 3 A%
TR 75— 8tk w3k 97 % ~99% . il iZ =)l SC-
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2 HAHROGEK); 1~20: FEREBERERN A

-: Blank control (sterile water); 1-20: Samples of virus-free fruit cane seedling
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Fig. 1 Detection results of virus from some virus-free seedlings of fruit cane
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a: 3LPCR; b: #HPCR. M: DL2000 DNA Marker; +: PR ;- 25 H
XFHROTERIK); 1~13: SR BLRE A AR A

a: Nested PCR; b: Conventional PCR. M: DL2000 DNA Marker; +: Positive
control; -: Blank control (sterile water); 1-13: Samples of virus-free fruit cane
seedling
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PCR 5% # PCR il 45 R
Fig. 2 Detection results of Lxx from some virus-free seedlings

of fruit cane by nested PCR or conventional PCR
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Table 3 Detection results of Lxx from 30 samples of virus-free
fruit cane seedlings by PCR and nested PCR

Sl Fh2em  PHYER 2/ Positive rate
Sour/(;e Seedling R PCR 3 PCR

type Conventional PCR Nested PCR
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Zengcheng, Guangzhou i [#l s < SR/ D)
&1 Total — 0€0/30) 26. 67(8/30)
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