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ldentification of the Viral Pathogens Infecting Soybean in Jining, Shandong Province
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Abstract: Soybean virus disease is a devastating disease occurring in soybean production areas all over the world. In order to
clarify the type and prevalence of soybean virus disease in the Jining test field in Shandong, we used the dot enzyme linked
immunosorbent assay ( Dot-blot ELISA) to identify SMV, and reverse transcription PCR ( RT-PCR) to identify 14 kinds of
viruses in 37 samples collected from this area. It was found that among all samples, 22 samples were detected as soybean
mosaic virus(SMV) , with a detection rate of 51.3% , 18 samples as bean common mosaic virus( BCMV) , with a detection
rate of 32. 4% . Among the 23 samples with virus detected, six were compound infections of SMV and BCMV with compound
infection rate of 24.3% . This is the first time that BCMV infection has been detected in soybean planting areas in Jining,
Shandong Province, providing a direction for local soybean virus disease prevention, control and disease-resistant breeding.
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Table 1 The primers used for detecting viruses

BIE/ER S FEHI(5°-3") FEAI K 27 R
Primer name Sequence (5’ -3") Sequence length/bp Reference
SMV-F AGCAGCAAAGATGTAAATGT
SMV-R AACTTGTTGTTAACTCCCGA o0
WMV-F ACACGAATGGCTACAAT
1549 [8]
WMV-R TATACTCCTCCCAACTAA
CMV-F TTTGTAGGGAGTGAACGC
491 [11]
CMV-R CGGAATCAGACTGGGAGC
TMV-F GATTCGTTTTAAATATGTCTTA
TMV-R CTTCGATTTAAGTGGAGGGA 000
AIMV-F AAGCTGGTAAACCTACTAAACG
AIMV-R TGCGGAGGGGCCCTGCTCGCGG %82
BPMV-F TGGCCTGTGCTATGAATAGTTC
BPMV-R TGCAGGACGCACCTGAG 2]
BYMV-F GAGATGTGAATGCAGGAACTGT
BYMV-R AATACGAACACCAAGCATGGTG
BCMV-F CACGGTTTTTCTGAGTGTTC
BCMV-R TCTTCACCAACCCACCAATC >0
PSV-F TCATGCTAGAGAGCTCCGCGC
PSV-R AAGGGATTCGCTGATGCTCTAC
SbDV-F GATCAGGCAAGGCTCACACATTC
ShDV-R TCTTCACTGGTATCATGCCATTC
BBWV2-F GAATTGTGGTTGCATGACGT
BBWV2-R AAAGAACTCTTCATACTCTT 63
SoyCMV-F AGAGATTTCGAACTAACTGAAACC
SoyCMV-R GGTTTTGGGGTTGGTTTCTGGC 403 3]
SBMV-FP TTCATATGGGTTTCCAATATGATAT
SBMV-RP CCTGTCCAGATACATAGCCTCTAAGG % 4]
TNV-P1 AAGA(T/C) (T/A) CAA(T/C)ACATT(A/T)C(A/T/G) ATCG [15]
TNV-P2 A(C/T)TA(G/A)A(C/T) (G/A)TTCAT(T/G)G(T/A) (T/G)GG(G/A) TTGA

S PR 2 2 R A .
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A. Mottled flowers and leaves;B. Shrinking;C. Chlorosis along leaf vein;D. Curling.
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Fig.1 The symptoms of infected soybean leaves in Jining, Shandong Province
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1 —37. Sampled soybean leaves; 38. Healthy soybean leaves; 39. Soybean leaves

infected by SMV. Positive samples are indicated by red arrows.
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Fig.2 The detection result using Dot-blot ELISA
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Table 2 The virus types detected based on RT-PCR

b JRRERNZE b TR b e FE b 5 L ES

Sample number  Virus types || Sample number  Virus types || Sample number  Virus types || Sample number Virus types
1 — 11 SMv 21 SMV 31 SMV
2 — 12 SMV 22 SMy 32 SMV
3 — 13 — 23 — 33 SMV
4 SMV + BCMV 14 — 24 SMV 34 SMV + BCMV
5 SMV + BCMV 15 — 25 — 35 —
6 SMV + BCMV 16 — 26 SMV 36 —
7 BCMV 17 — 27 SMV +BCMV 37 SMV +BCMV
8 SMV + BCMV 18 — 28 SMV + BCMV 38 —
9 BCMV 19 — 29 SMV 39 SMV
10 BCMV 20 — 30 SMV +BCMV

3 W @ FE X2 3, SMV S H e — 7 32 22 0 A it

NGRS el s DR ES oy e (U PNGR L |

PRI SRR (1 — TR 2 W], — 26 BCMV bk
WA YR e MAE R X K&, 5 ZE T
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