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Detection of sweet potato viruses in Yunnan and genetic di-

versity analysis of the common viruses

BAO Gai-Li® ZUO Rui-Juan® RAO Wei-Li®> LI Ru-Hui® LI Fan**

(1. Key Laboratory of Agricultural Biodiversity for Pest Management of China’s Education Ministry,

Yunnan Agricultural University, Kunming, Yunnan 650201, China)
(2. Kunming B&T Agricultural School, Kunming, Yunnan 650032, China)
(3. USDA-ARS, National Germplasm Resources Laboratory, Beltsville, MD 20705, USA)

Abstract: [Objective] To determine the sweet potato virus species in Yunnan and analyze the
genetic diversity of the main viruses. [Methods] Two hundred seventy-nine sweet potato sam-
ples with virus-like symptoms collected from 16 counties/cities in Yunnan Province were
tested by RT-PCR/PCR using virus-specific primers for 8 sweet potato viruses. The RT-PCR
amplicons of SPFMV, SPVC and SPVG from selected samples were cloned and sequenced.
The alignments and phylogenetic analyses were performed with the MEGA 5 software pack-
age. [Results] Six viruses, sweet potato chlorotic fleck virus (SPCFV), sweet potato feathery
mottle virus (SPFMV), sweet potato leaf curl virus (SPLCV), sweet potato virus C (SPVC),
sweet potato virus G (SPVG) and sweet potato virus 2 (SPV2), were detected in 123 samples
(44.1%) from 14 counties/cities except Puer and Xianyun. Of all the detected viruses, SPVG
was detected in 109 samples (39.1%), SPFMV in 75 samples (26.9%), SPVC in 69 samples
(24.7%), and SPLCYV just in one sample (0.4%). Mixed infections of 2-5 viruses were common
(31.90%) in Yunnan. Among the mixed infections, most of them were caused by 2-3 viruses.
Only 34 samples (12.2%) were caused by one virus, however, no single infection was detected
for SPCFV, SPLCV and SPV2. [Conclusion] Sequenced analysis showed that the Yunnan iso-
lates of SPFMV belonged to three strains, EA strain, O strain, and another strain different from
EA, O and RC. Both SPVC and SPVG isolates were divided into three groups, and most of the
Yunnan SPVG isolates were in the group I.

Keywords: Sweet potato viral disease, Causal agent detection, Mixed infection, Genetic diversity
analysis

‘H % [Ipomoea batatas (L.) Lam.J/24t/N3 . 7K
Fi. Bk, BEE . REMAEZ ENIEARSL
SR e, et R 100 24 E R MHbIX
FRAFIAE . H SRR T ARV E O i SEYI b
X, (HHEF EH AR o= i AR T
P E. HERRENREFEREEYZ—, N
JEDEHRN R Tl Ay B2 skt H Rk E ) H g4
PR E IR AL, (SRR 80% LA Fo

FHE BRI A, S i R EE
TR AL, H R OB 2 H S = 1
FERRZ —, R RPN R i Y
PR RIS 30%-50%, H | AR AT PR H S B e
BRIk 40 258,

P HFTALE, SR CRE N H 2R EA 30
ZFh, R T 9 B, BEALEE RNA Jk#, tfl
& DNA 5 #: B, 2 48 & 6t % 7 A
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(Bromoviridae, 1 # 5 8 ) . i J& W45 7 B
(Bunyaviridae, 1 FfisE) . LB AL 0T B R
(Caulimoviridae, 3 Ff 9% 5 ) . K 4 9% & £
(Closteroviridae, 1 i 8¢) . 5L 48 M 2 FH
(Comoviridae, 1 FiiEE) AT 8 BH(Flexiviridae,
1 M) . WAk R R (Geminiviridae, 15 Fi
7). B FE R (Luteoviridae, 1 Fvigae) fl s 2
Y JREEFH(Potyviridae, 9 FRTE), FEX LR R,
H PR BELL 5 5 (Sweet potato feathery mottle
virus, SPFMV)#I\H R E i A, H SPFMV
O LS H R 4t %% 1k 9% 5 (Sweet potato
chlorotic stunt virus, SPCSV) & &= 4L 77 X5 1
H 2% 795 (Sweet potato virus disease, SPVD),

SPFMV B {2 e AR AR B IR M B
i, HATSXA 3 1 Hk & : East-African (EA) .

Ordinary (O)L) & Russet crack (RC). LI
T, DY R R R R Z IR 2 &
4, SPFMV 1 10-O PRAIRATHER O PRA (EA F&
. RC HhRZ M EAMLERE, FET 20 {4
50 ARAUE AR T HER RN I kA, DUE L
A H R B & R B IR A g R B

Colinet FI KummerttT 1993 4E7EdE A T
SPFMV (SPFMV-CH), %4 & %1] SPEMV [ RC
AR EL KR RIT, T C JWEE(Sweet potato
virus C, SPVC)id £l NiE SPFMV 1) C # &
(Common #kR), it CHRFREILHLATHITEAL,
2010 AEEHI R — M R, HE G i
(Sweet potato virus G, SPVG)ft & M T i M,
JERAEAEDN . WP . SV BRIP4 2
[l AR R BTS20 i 6 R 2 5+ (Sweet potato
virus 2, SPV2), AR HE Y Jk7E(Sweet po-
tato virus Y, SPVY)PUaH 2 ik 4£ -5 2 (Ipomoea
vein mosaic virus, IVMV)MS [ Hb [ 45 7285 b X v
RIG, MBRHERZ EHE R, Ateka
4T 2007 AEERAETE KRR B T SPV2P,
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SPVG Fl SPV2 i@ g H B A E B
EAR, (X S A7 A A LR A R Y
SAw T Ve Y 93 AR NI UE (15
HERZMAEENREEDZ —, BRI
SRR, HI LK 2 B H R A A TR
EHRD . R T I 2 B S R AN 2R 4 A
TE0L, AT =/ 16 A PEH i, BT
H 2 B 0 A0 R A R DLRE LR 4R, R
RT-PCR/PCR ##% . vl . WMFHra5 ik, i
25 T H G R D 1 A S A A D RN S
DIHASA A a2 e 1 B i T AR KR .

1 RSk
1.1 #%

2009 ‘EM = 16 T, HLHCRAE T RN
BERER I H B BEAE L 279 1, SR CTAB
PO IR B AL R . 8 P 7 1 BH A X IR A
USDA-NGRL {#£FER ¥} .

1.2 #HRMSIZITEEK

HRE SCHR b 2 38 AR DS BRI 5 | 7 91)
BN KIS 1Y), BN GenBank FR R A 5%
BT 5 AR B — Rl 25 th B PRSP CP. NIb
FER BT B 4-11 PR EE RN 5 14, bk ds
R 25 SRASE . FE SRR B 5 9 FH T ) Rt i
FES IR . BT S AR 1 R .

1.3 PCR 1

B H 2 345:1-% 27 (Sweet potato leaf curl vi-
rus, SPLCV) i ¢ = ¥ 5| ¥ SPGL/SPG2, H]
QIAGEN /A ] /i) HotStart PCR Kit &7 & 1/£4T PCR
P, iR FR S 30 ub, HAfuFE 10x Reaction
buffer 3 uL, ddH,O 13.8 pL, Q solution 6 pL,
25 mmol/L MgCl;2 pL, 10 mmol/L dNTPs 1 pL, 5’
w519 1 uL, 35514 1 pL, Qiagen HotStart Taq
pol 0.2 uL, DNA ## 2 uL. KU A ki,
PROMAERE S MRS], BSOS B PCR 4T Bio-Rad
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Table 1 Primers used for 8 sweet potato viruses detection

JREER TR GlE/ B 751 52 P R
Virus name Primer name Direction Sequence (5'—3") Expected size (kb)
SPCFV PMB-15[% F CTATGCTGCTCACTCAAGC 0.60
PMB-16[*! R TTGATTGGCCACAAGCGAAG
SPCSV CSCP15F" F AGTAAACGATGACAAGAACT 0.15
CSCP147 R CATGTCTCTTCTTCCCACA
SPFMV SPFMVMDFb F GGATTAYGGTGTTGACGAC 0.60
FGYCPDRb R TCGGGACTGAARGAYACGAATTTAA
SPLCV SpG1M F CCCCKGTGCGWRAATCCAT 0.90
SPG21*3) R ATCCVAAYWTYCAGGGAGCTAA
SPMMV SPMMVF F CAAAGCTGGACAAGGAGCG 0.70
SPMMVR R ACAATCCATGCTGGCAGTACT
SPVC SPVCMDFa F GTGAGAAAYCTATGCGCTCTGTT 0.80
FGYCPDRb R TCGGGACTGAARGAYACGAATTTAA
SPV2 SPYMDFe F CGTACATTGAAAAGAGAAACAGGATA 0.40
FGYCPDRb R
SPVG SPGCPFa F GTATGAAGACTCTCTGACAAATTTTG 1.20
FGYCPDRb R
C1000 Thermal Cycler i1, #47 PCR Jeliio Sl %&5[4) 0.5 pL. H,O 7.6 L. RNA #ifz 1 pL.

FEFF A 95 °C 2 min; 94 °C 455, 60 °C 455, 72 °C
1 min, 3£ 35 MEER; 72 °C 5 min; 4 °C {47, BUH
5 ul T 1.0%INRHHEE R VKA, HAT-20°C
TRAEe5 o
14 —4%75 RT-PCR ¥ 18

) H 2 08 4 5955 75 (Sweet potato chlorotic
fleck virus, SPCFV). SPCSV. SPFMV . H&445T
19 5% (Sweet potato mild mottle virus, SPMMV) |
SPVC. SPV2. SPVG M55 (% 1), In-
vitrogen 3 A1) SuperScript 111 one-step RT-PCR
System with Platinum Taq High Fidelity 7 &3k
f1—4k RT-PCR ¥ 34 . iR Ry 20 uL, Horf
£ 4% 2xReaction mix 10 uL. 5'%#5 % 0.5puL. 3'

Enzyme mix 0.4 pL. RUMA_FREGH], Fofes
BEFEMiIRS), MO E PCR T Bio-Rad
C1000 Thermal Cycler H, #47 RT-PCR [, [
MR A 50 °C f % 5% 30 min; 95 °C 2 min; 94 °C
45 s, 60 °C 45 s, 68 °C 1 min, {14 30 MEH;
68 °C 5 min, J5 4 °C {#fF. 25, BU5 pL
T 1.0%3BEWEEER KA, A F-20 °C £
155 o
1.5 PCR =% cDNA H5E[E

LKA I, X AN [ 2 4 389 Bt AT Ul
&, SRJ5H QIAGEN 2 Fl11) QIAquick PCR Puri-
fication Kit {7 Gk ralifl, i M HlE e ftn
7 i Ad FHEE SR A4k 5 B 7 i 2 5 pGEM®-T
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Easy Vector (Promega, Madison, WI, USA)Z {4
o H FastPlasmid Mini Kit (5 PRIME, Gaithers-
burg, MD, USA)ill & i 245 5% Je 1 T TR X
ki DNA. FEFDIFT PCR XWE % Jm /0 #EHL 3
A PR R FH T
1.6 F5I5Hh

JIE AR A% 04 7 3 AR 26 43 B 3 (htep:/iwww,
ncbi.nim.nih.gov/blast/) i 17 [A] ¥ H4 tL XF, R H
MEGA 5 ¥4k 4%t SPVG., SPFMV., SPVC A~
[f] 7 B IR FI A GenBank  HV & SR 1Y JE I EA T
RGERE T,

2 ZR59H

21 HERSHENER

FIH SPCFV .SPFMV ,SPLCV . SPVC,SPVG
F1 SPV2 WSS 344 B 2 T HU A Bk
() BARZEAE, (B SPCSV LK SPMMV f) 4 5+
5| DI BRHXT BRSO IT A FE S AR 3 21 B FR 451,
XY HEARAR% cDNA FBeE AT T P10 50 E o

FE 279 MRS, N 123 ANERSh RN E] T
SPCFV. SPFMV ., SPLCV. SPVC. SPVG #il SPV2
6 Pl EE, K%l 44.1%, FKFE] SPCSV il
SPMMV ., H:h A 109 A~FE K ] SPVG
(31.1%), Kuthi ik, HIKN SPFMV, il # ok
26.9%, SPVC Ky 24.7%, SPV2 ¥ %k 4.7%, ¥
R AR AYE SPCFV H1 SPLCV, 434514 0.7%7F1
0.4%. £ 89 MESMELT 2-5 e E AR
Yoo ORORESBC 31.9%, 5 R AR B
72.4%, Hth SPCFV. SPFMV. SPVC. SPVG.
SPV2 5 M i Gl 0.4%; 4 PR 517
Yt SPCFV., SPFMV., SPVC, SPVG Z[H|E &
124} 0.4%, SPFMV ., SPVC. SPVG. SPV2 Z
2 A5RY N 25%; 3 MR E AR,
SPFMV. SPVC. SPVG Z Al &2 N 12.2%,
SPFMV. SPV2. SPVG ZHESRIH 1.1%,
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SPV2, SPVC, SPVG Z[HIE &1&YH 0.4%; 2 Fif
WeREE AR Y, SPFMV Hil SPLCV Z il E 4512
Yuh 0.4%, SPFMV Fil SPVC Za|E &R H
0.7%, SPFMV Fll SPVG ZHEARYH 6.1%,
SPVC #1 SPVG Z A& 124K 7.5%, SPVC Fl
SPV2 Z[H|E & 1R YN 0.4%. 47 34 RES M A~
WGREIR L, 5 AEER BN 12.2%, HH SPFMV K
3.2%. SPVC 4 0.4%. SPVG J 8.6%. iR
KA SPCFV., SPLCV Fil SPV2 45K & FH 8
RS, RUIX LT HIE =2 DR ARG
()7 A7 FRATTIE A 16 M ETihE 14 48
T H 2N B AR A A R R & A, IF HLIR)
— AU, REA 1 —FhH e, dKE
WM RZE, A5/ FARD, RA
1 ol T T R 25 A b DX A R 2
(£ 2).
2.2 SPFMVASPVC ZE7 B AFZH LA
M NCBI ¥z 2 T 2% SPFMV [1) EA # & 4
MrEY . O RFR 4 1588, RC KRR 5 M7
B, SPVC 6 e, ERIAWEE T AR A
RFEVER 7 A SPFMV 2B (LB 5 N
JQ775871-JQ775877) 191> SPVC 43 51y (FE K %
58 JQ775893-JQ775901), Ak 35 Ny ESHIAY
5y CP BT IR T 5 —e (55 3), HrT4W
2R MEGA 5 ARG A BRI (K 1), WE 1 7]
PIFE I, SPEMV 19 3 Mk &, RC [R] EA SEZ K
ZiilE. K HZ=HI SPFMV 43554 Jianshuil0
Jianshui3 F1 Qujing6 ¥JJ& T EA #& %, Cangyuanl
1 Binchuan14 w132 O ¥k &, 1 Jianshui7 F
Wenshan7 [d] SPFMV [ EA. O i1 RC 3 MR &R &
G R EE, 6] SPVC R4 A Ae, Mt
AATRER—HIbER . iXERY] SPFMV =R 53
B ZESBR, ANEE YA RN
AR, SPVC =B REBT LR 3 N4,
Wenshan14 ., Kunming85. Jianshui8. Binchuanl6 .
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Qujing2. Wenshan5 F1 Lincangl [FJHABE RIEK)  Wenshand FIZEE 32 YV A5 —@H ., KW
SPVC 51-9s, M2-63. SR. Cl1 fil Nam12 ¥ h—  SPVC 1ExmMIZER WK K, A liE)E T AR
H;, =rTEY Jianshui9 N—4;, =FTEY R

*2 w16 1ME. THERFRIMNER

Table 2 Sweet potato virus detection results in 16 counties/cities of Yunnan Province
S BEAA TR
Virus name
SPCFV SPCSV SPFMV SPLCV SPMMV SPVC SPVG SPV2

HhE
Location

K
Jianshui
JTig
Kaiyuan
R
Nile
ESE|
Mengzi
g1l
Eshan
JEiL
Yuanjiang
=)
Binchuan
=
Xiangyun
&7
Lincang
Cangyuan
BB
Kunming
b9
Yong_ ar = ar = = + 9F =
sheng
pil
Wenshan
HH
Puer
ith
Qujing
FEHfE
Chuxiong
T+ KBRS RE; — ARG A SR 5.

Note: +: The virus was detected; —: The virus was not detected.

+ - + - - + + +

- - + - - + + +
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#* 3 AXFTERFR SPEFMV #1 SPVC 5549

Table 3 SPFMV and SPVC isolates used in this study

THTEAL PR IrE) /3 R GenBank & g5
Virus name Isolates Strain Location GenBank accession No.

SPFMV M2-44 EA Peru EU021069
Piu EA Peru EU021072
SP-33 EA Peru EU021068
Piu3 EA Peru FJ155666
(6] (6] Japan D16664
10-O0 (6] Japan AB438224
K2 (0] Korea AF0155441
TZ4 (0] Argentina U96624
Ausb RC Australia AJ781776
Ausb RC Australia AJ781777
Aus2 RC Australia AJ781775
Egl RC Egypt AJ515378
Eg9 RC Egypt AJ515379
Binchuan14 (0] Yunnan, Binchuan JQ775871
Cangyuanl (6] Yunnan, Cangyuan JQ775872
Jianshui3 EA Yunnan, Jianshui JQ775873
Jianshuil0 EA Yunnan, Jianshui JQ775875
Qujing6 EA Yunnan, Qujing JQ775876
Jianshui7 Yunnan, Jianshui JQ775874
Wenshan7 Yunnan, Wenshan JQ775877

SPVC 51-9S Kenya AY459591

Nam 12 Uganda AY 459596
SR Peru EU021063
M2-63 Peru EU021060
C1 Peru EU021057
YV USA EU021058
Binchuan16 Yunnan, Binchuan JQ775893
Jianshui8 Yunnan, Jianshui JQ775894
Jianshui9 Yunnan, Jianshui JQ775895
Kunming85 Yunnan, Kunming JQ775896
Lincangl Yunnan, Lincang JQ775897
Quijing2 Yunnan, Qujing JQ775898
Wenshan4 Yunnan, Wenshan JQ775899
Wenshan5 Yunnan, Wenshan JQ775900
Wenshan14 Yunnan, Wenshan JQ775901

http://journals.im.ac.cn/wswxtbcn
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90| Piu3 3\
Piu \
SP-33
M2-44 EA
@ Qujing6
73 @ Jianshui3
@ Jiangshuil0 /
Aus5
Aus2
99 4| Aus6 RC SPFMV
Eg9
Egl
4 Binchuanl4 |
TZ4
90
99|| @ Cangyuanl
go| K2 0
76 (0]
10-O
@ Wenshan7 7 /
@ Jiangshui7
— 4 lJianshui9
YV N\
€ Wenshan5
51-9S
_|_ @ Lincangl
@ Qujing2
@ Wenshan4
¢l SPVC
@ Binchuanl6
@ Jianshui8
Naml12
SR
M2-63
¢ Kunming85
72" @ Wenshanl4 /

—
0.01
1 Neighbor-Joining ;x4 #) SPFMV 1 SPVC AR5 E#ERS CP EEZEBRFIIN AL LER
Fig. 1 Neighbor-Joining phylogenetic dendrograms based on the partial CP gene nucleotide
sequences of different SPFMV and SPVC isolates
TE: & ARBFFRIFN5r B4, EA. RC F1O: EABRFR . RC BRFRFI O KRR, ARRULEK 0.01 Kimura B0z 433 B
1 000 Y E & AR 1 Bootstrap B, HA KT 70% 3R A BoR k.
Note: @: The isolates described in this study. EA, RC and O: The EA strain, RC strains and O strain respectively. The bar represents
0.01 Kimura units. The numbers on branches represent the bootstrap values calculated with 1 000 replicates, and only values over

70% are shown.
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2.3 SPVG ZENEMEAEG LD (N 41); Hua2 Blch—21(114H); AR5

M NCBI F#; 8 4~ SPVG 434, M LA 1) 16 DapEa sy RHACHGER SPVG Bel-
FAAF) 16 MERFEMER SPVG B iyEhsr  gium, Egyptl. Sichuan-1., Henan. SP1 Ll ¢ Oita
CP KB F 4 (LB %50 JQ775878— A —4H(140). Bk Yunnan E#158, A
JQ775892) (% 4), M/ T8 IFMEGA—i2  HIX SPVG B W Z M k% kKRR, €
ARG EB W NE 2 AT LU H, SPVG k3L Yongshengd 432 #1m] 1 20 v HoAth 43 254 2 18] 1)
ALY 3 4H, 43 B Ch2 [6] Yunnan B —41 RGO RANAL .

Rz 4 KHARFAEAR SPVG 254

Table 4 SPVG isolates used in this study

GrESY) KA GenBank %55
Isolates Location GenBank accession No.

Belgium Belgium X76944

Ch2 China: Guangdong 783314

Egyptl Egypt: Cairo AJ515380
Henan China: Henan DQ399861
Hua2 Peru: Huaral EU218528
Sichuan-1 China: Sichuan EU218531
Oita Japan AB435072
SP1 New Zealand EF514221
Yunnan China: Yunnan HQ844203
Jianshui3 Yunnan, Jianshui JQ775878
Jianshui5 Yunnan, Jianshui JQ775879
Jianshui6 Yunnan, Jianshui JQ775880
Jianshui7 Yunnan, Jianshui JQ775881
Jianshui8 Yunnan, Jianshui JQ775882
Jianshuil9 Yunnan, Jianshui JQ775883
Jianshui20 Yunnan, Jianshui JQ775884
Kunming85 Yunnan, Kunming JQ775885
Wenshan2 Yunnan, Wenshan JQ775886
Wenshan3 Yunnan, Wenshan JQ775887
Wenshan15 Yunnan, Wenshan JQ775888
Wenshanl6 Yunnan, Wenshan JQ775889
Yongshengl Yunnan, Yongsheng JQ775890
Yongsheng3 Yunnan, Yongsheng JQ775891
Yongsheng4 Yunnan, Yongsheng JQ775892
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99 [ @ Jianshuil9
¢ Wenshan3 \
€ Wenshanl5
@ Jianshui5
@ Jianshui3
[ @ Yongshengl
1 Sichuan-1
Egyptl
@ Wenshanl6

Belgium
@ Jianshuig
€ Kunming85
[ Oita
[ SPI
| Henan

@ Jianshui7

(7192~ & Jianshui20

— 4@ Wenshan2
100

@ Jianshui6

99 ~@ Yongsheng3
— @ Yongsheng4 /

Hua2 ]

— Yunnan

o Fom

100

A
0.02

2 Neighbor-Joining 75328 SPVG R [E 2 BEHE 5 CP ERAZEHRFIIHM AR L EH
Fig. 2 Neighbor-Joining phylogenetic dendrograms based on the partial CP gene nucleotide
sequences of different SPVG isolates
e AR EY; 1. DM HRER 1A, THRMIH. prRAZE 0.02 Kimura B47; 433% _FREEARZ 1000
UEE A SRR Bootstrap {H, RA KT 70% SRR A BoR k.
Note: 4: The isolates described in this study. I, II and IIT represent group I, II and III respectively. The bar represents 0.02

Kimura units. The numbers on branches represent the bootstrap values calculated with 1 000 replicates, and only values over 70% are
shown.

T K. 7ERAEN 279 ARG, M 123 ARG TR
v WET 6 FiHE, RSOl 44.1%, Hrf
ARPHEHXEE T =/ FENHZ 3 SPVG kAR E, HIK K SPEMV, 6 H R H1K
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[ SPLCV,, AT 1Y 16 N HuX H 14 A~HiIX
R B YA AR A & A, T T R 2 7
AU X BRI EE R, 7T RS X P M XCR AR
PR O, TR X A H X A H 2
SRR A A, WHEUKEINE] T 5 FkdE, N5l
EEEEMN, XERFEZHL, 2-5 FIE A RYM
Ji A, PRRIIRAZ , T R
ik S 1T 55, SPFMV., SPVG. SPVC #iI
SPV2 [Al 5455 Y eEEE A EE, LR AT
o, BRI AL R EEIAL R, G R T BT 0]
W E SRR, Hil, ENINE WY H 2
s i 15 AR, AR SPLCV 4
S5 YR BT i H SR A TR R R, LI
ANHERR 2= B AR T A B B Y T BE

ARWFFEFTIRAZI 7 4> SPEMV 23 B8, 4 3 4
JBT EARRR, 240 8T O BRR, WATKIME] RC
KRR, 75 2 el EA. O, RC R
GRRPIBGE, AVTRERBIMRR. B HATRIE,
W EE49RIE T SPFMV I RCERR MO R R,
KU EA BRR MM CHRIE . 4K, EA BRRAIUT
LAY ITEVEPEF B o i At
DA T TP 1) — s 1y [ VA 22 ] Rt X
i o, MiXse EA FRRRMBHELRE, B
LB T BRI EA BRAMATETAEM
AR FE 5 (East-African) it fil, AHESE sk
210 3 A EA BRARM 4 & W A ok IR B S TE
GenBank &SR SPEMV 4 ) — B0 AE
91%—-99%x [a], VM EA 78 A [ (1) & A 8 2 b s
e 1) . PRI, EA #R RIXAS A FRA ] BEE HE T
U, FEZATIMIRZHGE T, KZINh SPFMV &
K EHE R L HYm s, T SPVC [A]
SPFMV Z [l 3% X RARE, SPVC i A M
SPFMV 1) C R Z& Mz kM, A2
fEsE 4ol SPFMV [F] SPVC X431k, AflFst
SPVC [f] SPEMV 4 & A= 2P AHAE, BRI
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HRIERY SPEMV FRATRR— 73 il fig/2 SPVC,
St HATR RIS Rk R, SPVG R E A HE
B FER TR, FHXTEDE, SPV2 Fil SPVG A Al 43
Y12 [B) 7R S48 SPEMV 4544385 2 (81 /0N, i
SPV2 RN[4r &2 MY AR R AR T SPVG 41
L7/

H iR 2= 1B o L B S 4 0 H 2
T P S PRI T A e L, 140 SPVG A
PN HE G N, ANBIFE N HEWNE G
A FTE R — R SCEE s PR Y 3k [ B, FRATT
ARy e b TV B % B 75 v S04 FR Y H LA,
1 Potato virus A BHIFEASEE A JHEE. Potato
virus Y B 445 Y JEF L Potato virus X B
LA X R EESE, B Sweet potato virus G HHi%
WH 2 G JEE . Sweet potato virus C BHiIFRH 2
C Ji#E. XTS5 om0 H 2eg,
i151 28 Pea enation mosaic virus 2 Bi% i
G HAE M EE 2 5 . Broad bean wilt virus 2 #
PN FEENTE 2 SH0, K% Sweet potato
virus 2 BIEMHENRTE 2 5. NS SPV2
SR AANFE R A FRIRGE, TS A
()55 R aE, PRI B PR Sweet potato
virus 11 8 Sweet potato virus 223, J5 kA IFRN
Ipomoea vein mosaic virus (IVMV)M iR
S H Y 957 (Sweet potato virus Y)Y, A HFK
A H KA M5 7 (Sweet potato vein mosaic Vi-
rus, SPVMV)™ H i Sweet potato virus 2 &4 [
PRI TR RZE B2 (ICTV)EZRY, T SPYMV %
& H AT FE BTARAE 2 B 57— H 2 %),

AT AR KB SPCSV, 17T 4F
SEDOE AR L VTN . AREE L DU AORE S AR
|7 SPFMV [i] SPCSV (194 & 124¢, {H Wang %
RAEILZREENE] SPCSV, B/ & B SPVD, 1]
HHl SPVD fEH EA R mAA7E . B HATH -,
HEHEPFOLLEHNT 30 ZME#E, HECZH
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