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Abstract: Viral diseases were surveyed and the diseased samples of broad bean, pea, bean and
cowpea were collected from different leguminous vegetable planting areas in Yunnan Province,
and then the viruses of Tobacco Mosaic Virus (TMV), Pea Seed-borne Mosaic Virus (PSh-
MV), Bean Yellow Mosaic Virus (BYMV), Broad Bean Wilt Virus 2 (BBWV2)and Tomato
Spotted Wilt Orthotospovirus (TSWV) commonly reported on leguminous vegetables were de-
tected by RT-PCR. The main symptoms of leguminous vegetable viral diseases were necrosis,
mosaic, malformation and leaf roll in broad bean; mosaic, and mostly with yellowing, necro-
sis, leaf roll, malformation in pea; mosaic and shrinking in bean; mottling, shrinking and vein
yellowing in cowpea. Virus detection results showed that PSbMV, BBWV2 and TSWV were de-
tected in pea samples with the detection ratio of 44.74%, 1.32% and 1.32%, respectively.
BYMV, BBWV2 and PSbMV were detected in broad bean samples at 39.42%, 9.62% and
8.65% of detection rate, respectively. The 4.81% of the broad bean plants were co-infected with
PSbMV and BYMV, and 8.57%, 1.43% and 1.43% of the bean samples were infected with
CMV, PSbMV and BYMV, respectively. Only TSWV was detected in cowpea plants with
9.38% of detection rate. The virus diseases of leguminous vegetables were mainly distributed in
Kunming, Chuxiong, Yuxi and Honghe. Samples from Kunming were infected with BBWV2,
PSbMV, BYMV and CMV, {from Yuxi were infected with BBWV2, PSbMV and TSWV, from
Honghe were infected with BBWV2 and PSbMV, and from Chuxiong were infected with BYMV
and PSbMV. PSbMV, BYMV, CMV, BBWV2 and TSWV are the main viruses infecting pea,
broad bean, bean and cowpea, among which PSbMV and BYMYV are the dominant viruses in
Yunnan. PSbMV is the most widely distributed virus in Yunnan Province with relatively high
detection rate.

Key words: leguminous vegetable; virus disease; pathogen identification; Pea seed-borne mosaic

virus; occurrence and distribution

RZ TRHEM AR EAEY . WRAEF EEMATAEY. ama K E GCRHEY R K
A MFEA AR S S5 TR S 7l R TR R . T A LR R T AR 20072012 AEHE AN T R 2
5 JThm* ", G 8 (Leguminosae) # 3¢ 3 B4 Wi 5. (Pisum sativum L.) . &5 Vicia faba 1.) | 3
& (Phaseolus vulgaris 1.), UL 5. [ Vigna unguiculata (1..) Walp.]. k& 5 [ Lablab purpureus
(L.) Sweet]. &5 [Vigna radiata (L.) Wilczek], K& [Glycine max (L.) Merr. |5, & & F}
it >R PR T AR B R, R Gt O T R W i BE N L T B 2. A BRAR U SR W B B
i 130 ZFE0, H A R Y3 TR FEHE L 40 B, 4R L ZEENITE 2 5 (Broad Bean Wilt Virus
2, BBWV2), 3£ 5 3% i@ {€ M % # (Bean Common Mosaic Virus, BCMV) . 3¢ & # 16 155 7
(Bean Yellow Mosaic Virus, BYMV) | B JKAE % 8 (Cucumber Mosaic Virus, CMV) | %i G5
RUAE 9 B (Pea Mild Mosaic Virus, PMIMV) | i & F % f£ it 5 (Pea Seed-borne Mosaic Vi-
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rus. PShMV) A R O 38 2 Y 98 5 19 3 A1 10 B AL 15 1 45 4 1 7 (Alfalfa Mosa-
ic Virus, AMV) ., =M 2 % Ik 5% 2 (Clover Yellow Vein Virus, CIYVV). & B £ M5 3 (Let-
tuce Mosaic Virus, LMV) ., {64 B85 2 (Peanut Mottle Virus, PeMoV) . K 5 4£ MK 5 (Soy-
bean Mosaic Virus, SMV) . FE# 4£ M5 7 (Turnip Mosaic Virus, TuMV) . P8 JKAE 95 3 (Wa-
termelon Mosaic Virus, WMV), BBWV2, BCMV, BYMV, CMV FI PSbMV %45 & 1"). 4k
T I JLAF 9 A0 X 58 5206 75 95 19 AH O BIF 5 41 38 AH X5 35 2. 2004 4F Gao %M T T B G4t
PSbMV B shom (143 F 4530 I 8 2 T PSbMV 47t M 2 X AT 58 19 #8475 02 235 2007 4F £ 45
SFUE S m A LAY TR M A R S E S A S EE N BYMV. H AR E
42 G A 0 7 C AL 50 B, EA 20 R, 2N M B AL I (Tobacco Mosaic Virus,
TMV), AMV, BBWV2, BCMV, BYMV, CIYVV, CMV, PSbMV, TuMV ZH101-15.1698]
i AMV, BBWV2, BCMV, BYMV, CIYVV, CMV, TuMV, PSbMV 4§ 20 F15 # 1] A [5] i
YR T ANBE L. [ P SMRIE MR Y S TR A 30 AR AR, H R E o A A% 1 B A 20
., RERE X GF LR IR 8 M. 45l o UL 5 5 AU BE 5 9% B (Cowpea Mild Mottle Virus.,
CPMMV) | #£4 %4k 3% 7 (Peanut Stunt Virus, PSV) | ® J5 3¢ B AL M B (Southern Bean Mo-
saic Virus, SBMV) . & i B35 (Tomato Black Ring Virus, TBRV) . MHFEL £ 5% 2 (Tobac-
co Streak Virus, TSV), BCMV, CMV Fl SMV™*'. [ Py #bE 238 {2 YL 9L G 55 A 10 ZFp,
M EL AL M5 B (Cowpea Mosaic Virus, CPMV) ., HIL 5 5 A 1L 1% 5 (Cowpea Severe Mosaic
Virus, CPSMV), AMV, BCMV, BYMV, CMV, SBMV, TMV %22 p4Esk, 3% [ i3 2
PTG EE N BBWV2 Bl CMV., HAFEE G RPEME . fERE, SRMEY 2068 5%
EHERRWAB L, G, REMKEEF, LEHNKEEZEA AMV. BBWV2. BYMV,
CMV, LMV, PSbMV , SMV, TuMV Fg10-102ieeeeel R [ Py 56 T 5LRE 6 S0 7 Al 28 55 5 1
AAOCHRIE F 2 AT TE 20 22 60—90 4R, H = Fg 4 SRk Bk 300 22 0 09 SR A 26 . B iRy &k
A O3 AT S SLL A SE R . RGN HE . TEB 0 AR M K R LRI DA B SR A 7 A Ry el
MRS, SRR G = p SRS S E B TR, X T = A SRR S T A T
e By 5 A B B S, TE T A [ P A A b DR DG B RIS AR IR S

1 #R5FZE
1.1 R A

2015 4F 4 H & 2018 4F 11 A X =i BB WA . Misfmi . R& T, A A5 [ M L £0imng
Je R A RN . SCILHE G % A v M L KRB R BIG N L SET L OR LT AR i B H
TN EE 10 AN M D (9 S RHER S 2 I R 2, JFRARIRIE . Abmt . WiJE . 94 F 4 i 55 BE A
JREER A L, B, S RL, B AR GRS AR A 284 iy, Hh BT 76 1, &KL 106 £, SKREL
70 9y, SLE 32 1.
1.2 BZEARE. RT-PCR K B ik #& il

K CTAB & ST RFEE S AE YRR &t v i B R, DA S B S8V W B i e S %
MR M, &M e Y. Fe SIS 9 8 Random Primer, %M TaKaRa Re-
verse Transcriptase M-MLV(RNase H™ ) 5 % s il v B 45 R4 9 19 cDNA, 8 T oK Fali—20 CHR
Fr55 H.

PCR #"H{K & K 10 pL, % 1 pL cDNA £#i, 1 pL 10 X Buffer(Mg*" plus), 0.8 pL. ANTP
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mix(2.5 mM) . EF#E514# (10 pM) 4% 0.2 p1..0.2 pl. Taq DNA Polymerase, 6.6 pL. dd H,O. §”

SN 94 CASPE 2 min J&. 94 °C 30 s, X °C 30 s(CEA R4 — Mg 8 1B JORE, PRI %
1), 72 °C 50 s, #£35~40 PER, )5, 72 CHEf 10 min. HL PCR ¥ 38 7= ¥ 7€ 126 it B W 368
AT HLUK A I L

®1 ZHEENBEXFERNAASY

5 B 519 £ B FH(5" ~3" Y=y (bp)  IBKIRE/C Sk
TMVF CGGTCAGTGCCGAACAAGAA
TMV ) ) 693 55 [28]
TMVR ATTTAAGTGGASGGAAAAVCACT
CMVF ATGGACAAATCTGRATCWMCC
CMV 760 55 [29]
CMVR CTGGATGGACAACCCGTTC
CIFor GGIVVIGTIGGIWSIGGIAARTCIAC
Potyvirus i 700 40 [30]
CIRev ACICCRTTYTCDATDATRTTIGTIGC
PSbMVdF GCAAGTGGTTTGATGGTRTGG -
PSbMV ] 536 55 ARHFFE
PSbMVdR CATGGTGTCAAAGACACACTG
BYMVdF GGTGAATGGACAATGATGGATG .
BYMV 550 55 NI
BYMVdR CCTCACTAACTGCTTACCCTG
BBWV2dF AGAAAYAGGAAGGTGCGTGC )
BBWV2 o ) 1656 53 LN
BBWV2dR TCTRTTGCACATGGCATACC
TSWVF TCACTGTAATGTTCCATAGCAA
TSWV 861 52 [31]

TSWVR AGAGCAATYGTGTCAATTTTATTC

1.3 PCR Y4 EY, EERFTISH

PCR 774 iy [l i fift R AR Az AL RHEE (b 50 A BR 23 W) 938 4 DNA 2l Ak [0l 7] &5 (Uni-
versal DNA Purification Kit) , B &L BEZS Byl W45, sl it F 9 K% 7 1A DH5« @ﬁié‘fﬁiﬂ’éﬁﬂ
S E [ CH %, R TaKaRa 2 A HY pMD 19-T Vector X PCR i fb [al i 77 ¥y 47 3% #2. va b
PR 26 PCR %5 J5 3% BRI A R 3k PR H2 A7 BR 2 w10 77 4 00 7 25 S 38 5 hetp: //www. nebi.
nlm.nih.gov/blast Al DNAMAN % 4 3 Fl A )15 8 4 50 47 L 43 #T

2 H#REHW

2015 4F 4 A & 2018 4F 11 H » e M4 A9 10 A~ (T 23 A X 3 280 50 FioAl IX R AT T 5L
FHER S0 B 1Y W A AR G oR B, TR B SRAEY) R R AR, BT, R, SLEAE. WA
B o M SRR SR R LT A VR A G DA A, v T ) A N R R &
AR g g, 3 BB BRI SR FE A SRR R B R L B BEK . Ak, G PR AE AR,
21 ZHEENBEXFRERERLFSERVER

FH RT-PCR XK A =R 10 NI ()23 N IX 284 1y SR B S8 s m ke TP R T
TMVU, CMV, PSbMV, BYMV, BBWV2, i 5 £ 4§ # (Tomato Spotted Wilt Orthotospo-
virus, TSWV) LA K 44 % Y % 88 (Potyvirus) % GRS 32 % W dE AR, JLE3e G, &,
5T G M SR A AT B CMV, BYMV, TSWV. BBWV2 Hil PSbMV %5 5 Fii a5 (8 1), K
WFE TMV FHA DA% Y 53R . X RT-PCR §" 8= Wy 3647 7 58 B A 5 43 #r . SES2 T
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2000 bp 2 000 bp—

2 000 bp=»
1 000 bp—

1000 bp - 750 b

969 bp 1 000 bp—s 861 bp

750 bp = C 5001

500 bp | 288 EP: «—550 bp bp—
P 250 bp—»

250 bp = 100 bp—

250 bp—>

100 bp
100 bp—+

5 6 7 8 9 10 11 12 13 14 ck

2 000 by

2000 bp 1000 bp,
1 500 bp — —— [ b 750 b
1000 b . 1 656
P P 500 bp- 536 bp

250 bp
100 bpea!

E

A NFKT CMV N ; B ARG BYMV &I ; C RELT TSWV &I ; D A& T BBWV2 #&0; E J9&i T PSbMV Kl
A1 HraHEiEgsPmaed RT-PCR & 2 R

Wt RT-PCR &M, HE7E 76 A% AL & rh A 2] PSbMV, BBWV2 Fil TSWV 3 i #
o 3 8030 44.74 %, 132001 1.32 %5 106 A4 AL & P A 2] BYMV, BBWV2 il PSbMV
3R EE . KRR 39.42% . 9.62% Fl 8.65% 5 70 A E AL HAIE CMV, PSbMV Fi
BYMV 3 8¢ . K th 35008 8.57 %, 1.43% 81 1.43% 5 £ 32 AN UL ELAE dh v H A I 3] TSWV
— MR EE, KRl 9.38%, RN E] TMV AL B4 % Y s @ (£ 2). Hof, PSb-
MV Fl BYMV J2& = m SR8 259 B8 9 (19 0 #9 8 . PSbMV 1Y 2 46 11 %835 15.60% , BYMV
- 4 %0 14,8900, M 5 A AR S P R T B PSODMV R BYMV & &= 44, i ih %N
4810, MAEKMEERATLIEL , mm A SPGB G0 S 3N 10 & AR A, SR
GRS R =/ E PO S E 2

R ZHEAENEXEYHERRSRNER %
1E 45 Fr FE B A S S H R H R FlAE X
BBWV2 1.32 EIEm
o TSWV 1.32 R
i : BT . R A A L L0 R
& N in m e e
PSbMV 44.74 o
W A BN
PSbMV 8.65 R
w® 106 BBWV2 9.62 ARTINE Y £ P
BYMV 39.42 SN I Y=y = PR
BYMV 1.43 R
¥ 70 PSbMV 1.43 R
CMV 8.57 5N T
EiNGs] 32 TSWV 9.38 T . KRB A | 7 R B A 3R N
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1) Bl 5% 5 R

i WL I 1 2 BREAR N AR N A AL AR B A S IR AR BE A AL SRBE L A N R
(R 2AL K 2B B 20, (HAE R E AR B 04 B O i S B g PSDMV R YL, iYL T BB-
WV2 (5 R T SR R IR AE (] 2D), 32 TSWV RIS 19 B o RE i 32 28 36 1l B 3%
A4 (& 2E) . [ R 85 78 9 0 R AR 1 R IR RE IR B A — BUH /A — M 25 5%, X AT REJE
T 5 1 o5 o 2 R e i OO [ BT S B, R nT AR T T A IR TR T B TR s T L
F, B R AN IOR T B ARE R 22 S K.

hi C n|_ . f\\," s D ...', &, -
Ay PSbMV Bl £ A #E 4k B PSOMV IR A& . 45 5
C 4 PSbMV 5[ f3RFERIAE M s D K BBWV2 5E R IRIE &3R8 ; E S TSWV 51 /Y BE B F 4747
B2 wWissmEmAaERER

2) & LK TEIN

2B T TR TR R A B O )P R R AT IR 7096 ~900%. FE AR N IR AL
e R MG AE (] 3D, Hop e i R Moy A LR R 2R AL, JR Yy BYMV [ RF & 32 2R B
Ry it ok B Jk 1] R 2 B AL RN BESE L ke 9 A T AT R A R W IR ZE (Bl 3A) 5 IR PSBMV
AR R PO A M B AR A AE T L A4, HLnE kB (B 3B) 5 YL BBWV2 B 8
PR Ay ¥ S AR (] A4 SPLIR S B AR 1L T P BR AR R 0 (P 3C) 5 Hofth ELAT IR K B 4 bR A A SRR
SR N el R R N g (b B 87 s G | ) B RS M VN OB A8 WL s R s IR oI i

A B BYMV B/ 465 B A PSbMV 5246 C A BBWV2 5[ A9 £ 0T,
A3 makamsmyErEk
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A CMV Bl SEE A B3 ; By TSWV 5[ #EL M ka4 ; C o8 TSWV 51 E AL 5B . 4845 IR E.
B4 WEEXERIIHERNETRER

23 ZHAENEXFRERIGEREREKBERSMHE

WX A A 10 AN D RS S 50 I PR A F S A 25 SRR B, =M A S RbE R
ol 2658 Sy %8 412 1) b DX 5 2 SR L v b DX, [ R R B R AR O i ) b XL R B SR
FEAE P TR . M RN IR RLL G R SR IR F RN AE 4 A G B
JA X, BRI E PSbMV, BYMV, BBWV2, CMV Hl TSWV % 5 Ffjjs 2 76 X 26 Xt #B
Bt Hop, BT GRS RN EZ N EREN PSDMV, BYMV, CMV 1l TSWV; Ei&Ti
T2 ER BN BBWV2, PSObMV Fl TSWV; R A 6 M E2 8 F W EEAH BYMV Fl PSb-
MV 5 2L 0 JE i 5% e M £ B 185 9 BBWV2 FI PSbMV 5 111 KB 5 1 36 M R 2 448 e S5 Bt e
FIR M AR L & B TSWV —Fiops . il i . SCLLeH: i 1% A MR ER LU T 45 iR 42 1 SR 8% 5%
B A G AR AT 2 1A 5 R . 7RI A SRR ML X H . PSBMV Ml TSWV Sh4rfii fie ) 19 2 Fo
B, H PSDMV FE 25040 T IE b K HAHSE A JLA e X, B IAS H 3R AH X 43¢5 . W PSbMV £
E AT R A 18.05% . FBEWK RN 28.00% , HEMEH i [ 14 WA H R A 8.77% ., LLi s
JE SRR B IR M A 2R 6.67 %0, TSWV AER AT . FET . K3 FIE A 16 A 2 48 e 55 it
T A N BEAS I 2, T Rl PR K 2 Hb XA L BRI i 1 TSWV Y & AR Bk 3 A5 ¢, BB-
WV2 F 25040 T R IR T ML Je i1 A A M, BYMV %504 T B WY T Fi RS e % % FIAR
M T CMV AEE B B T A6 39

3 iiRESER

A 5T b SRR SR R AR S R TR 16 AN (D Y 10 AN G AR I 21 2
fRY AL B TR . M A M. FRA . WG R EE QRN . ORI A%
FIIG M FIE 2 48 e S5 B0Uie FL TG N 6 AN M Criny o i o il T ST A% B IR N L 3 T8 T A
L i 25 M SR B 1 R SRR L i R D B A S RE. A B WA A i A9 TR P A M DXOR R Y BT
Tolt W7 5% 3z T BE S T BOZ L DORG T 200 7™ B B9 RN 2 — 5 BRI 2 Mg ol E 2 i T I o i
R A A B T T R M X 2 A S R e R M X R S A T AR
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B R AE AR T B . X 2= R A SRR B SR AE e T HEAT R G 0 R A SR, & B H R g
ZHE SIRE R RN EEM S PSOMV, BYMV, BBWV2, CMV #il TSWV. H i PSbMV %
Wit |mOfEFEZAK, BBWV2, BYMV #2faERT, CMV HAERE FRENE]. B8R TSWV
TEn AR, HARFFRBREZ, ARG G L gk 2], B A8 9 A AE
Yrebog R AR L S Ah, e A I R D, R S8 Y R RN F B 51 Y, A
I AR I 3 — B 1 R B 2 R Y Potyvirus, ATREN Potyvirus J& H ARG &, WA BE M B EE, B
B 2 — 2 R S b, i U 2 M SRR SR bR RER A AR AR . AT AS Y
R3] 5 Fos 5 . A DU B A B, T RE B R 22— 2 R B 43 8 SR 7 Hb R 4R YRR R B R D
7T 35 A it 50 SR A A /0 1 D P 12 i DX ) 3 2K 5 S T[] B AR 5 0 e bR A > o 3t A TR 5%
A 32 ML 1XC 1033 2 % S0 B 06 2 05 T 0 5 4 5 o5 A DR ) AT S R T 06 T T R A AR UG B
RS I L 22 P S 8 0 A o AT DR — 25 e T A D R, ke — R R Yt 1 9 7
FEMHEAT S B DT, RIIAE O S P R AN S, R RE S R — S . WA, 7E
RN B SN A b, TR R BB Z . WA RO, BT AR R L
A LUE X FEY) 25 5 28 B A2 e o B DAAL . o Rl 33X B AR 9 78 8] 0 15 0 55 ok 7 o
5 S5 H [) 98 A I BEURE IR AR AR R 2 . B TR EE.

o E SIS 2R, MR A, R SRR WAL A [ A5 o XA R, R [ b X B
() %2 AT RER TR S g 1 R 2R sl SRt A r 22 5. 2 8 45 0 BN A S RF g SR v A T BB-
WV, CMV, TMV, TuMV #il TSWV % 5 Fug s, HAFATEL CMV B ENEGRYE; 2
SLIIE A R E R BRI BBWYV Il CMV. /D BORE S A7 78 PRl 2 2 A2 4 s Hl
B G RHER 3E EAI H 3E E 4 (0 85 48 R 3% (Bean Golden Yellow Mosaic Virus, BGYMV), BB-
WV, CMV #1 TMV 4 #53. BBWV fl TMV 8 EEH I @il Mg SR 15
JWiTE N BBWV FI CMV, HEEE G RES; /£ KA M WA IS LA BBWV
CMV, G EAUEIH CMV, CMV FE8LE IR 1R 5k 89.1% 7 s 7Rt B LG, K5,
Ze G EARIH BBWV M CMV 2 M dE, Hif CMV 8 RS #d 50 %5 AR E s EE @
FHE SR AE Y A3 PSDMV, BYMV, BBWV2, CMV fl TSWV 5 #ifEd, Hh BYMV I
PSbMV 6 % 5 oy ™ 5, 33 -5 o fth b X7 48 388 A9 45 SR A5 7 25 5310 3k b 22 591 vl i b R ) b X A
Hb B IREE T 51, ) RE R R Y R R SR R MR A O, = M A IR VS R R
PERERER , RS Z M, o T A6 AN [ 09 A v I3 7 M s 25 A i AN ).

ZH AW G RER L PSDMV, BYMV, BBWV2, CMV Il TSWV % JLR G 7 4 35 5% IR
Wy 1 Ji R AT fig 5 AL 3G 5 A 56, PSBMV., BYMV, BBWV2 K CMV ) ] i 4 4f dt #1715 45
TSWV AT DL 5o 6 2 47454, 1 PSbMV, CMV i 7] L3l o Fh 745 2 7B 5607, B
B IR AR Y AR R 2 A AR AR, SO S SO S B B R R . RS AT
2295 1 0 R N EE ) R . R A IR LA A R, TSWV ER A MK ERERN
e A, AR A IR Z AR AN R L L A LA AR 2 A8 0T LA kAR, HOAF R
A3 A6 AR AE R K, M TSWV 76 = w8 SRHgR SEVE Y b i 2 3 3 6 A 43 A3 1 [ AT fg e
B

[Fi] — ol B 76 AN W] 19 25 32 1 20 A LB [J A SER . 0 CMV BBR G 2B, iRk, @
FHEZAFHOEY) , (MHEZFEY L EF R AEKRE, WHEML. iR EL. 1
ML SR R R RS A BN B, X T AE A 10 B I R AE R AR AR 5T PSb-

B
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MV WU BTG &G NG, AR MEY bR 05 R A 22 5%, 4 PSbMV {2
Qe b EERI M B, WIS, (AFER Y PRk F R, S b, [ —
Fofgs 5 78 [7] — 25 A TR A9 A K b 23 o 3T R W) A SEAR 26 L, G TSWV 7 Fii BHEY) 135 2
e — 5 IS 30 0 SR Sl B A Sk B S % [0 (B R BE Y AR 5T P ORI T TSWV 1)
HLE A & B B PABE . (HAE IR % 45 0F R X EL G HE 4T TSWV LA Fb 4 400 399 B Be i B T 2
Ll T P ) R RE IR, 5 00000 2 A BT 8 A TR0 RI R BE PR I T SR 4R 1 T TR AR o o B I) 0 5
WBEFTRE R TSWV 2 YLw A, 1 A B 3 AE k.

Sk
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