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Research dynamics on Potyvirus based on bibliometric

CUI Xiao-Yan GU He-Ping YUAN Xing-Xing ZHANG Hong-Mei

CHEN Hua-Tao CHEN Xin"

Abstract: [Objective] Potyvirus is one of the largest plant virus genus, causing significant
losses in a broad range of host. We give an objective analysis of the development trend on Po-
tyvirus in worldwide by bibliographic database, provide a reference for Potyvirus scientists
and policy makers, and promote Potyvirus research work. [Methods] Based on Web of Science
database, the countries, the authors, institutions, papers journals and research area of the Poty-
virus literature published in 1985-2012 all over the world, are carried out quantitative and
qualitative analysis. [Results] The number of Potyvirus documents published were totally
2 442 from more than 60 countries. At the same time, each literature citation frequency and the
H index of every country, institution or the author were retrieved. The output of the Potyvirus
research papers in worldwide was a steady upward trend since 1991. According to the quantity
and quality of literature in the statistics, the United State was the best, followed by France,
Spain, Australia and England. There were more core authors in the United States. The research
hotspot in Potyvirus was the gene silence and molecular biology, and the research area tend to
viral host (such as gene silencing, host resistance, the interaction virus-host) and interdiscipli-
nary. There is a great distance between China and the international advanced level, including
less research efforts and the less high papers. [Conclusion] The United States in the research
field is at the top. China need to put more efforts to shorten the gap.
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Table 1 Top 25 countries publishing articles on Potyvirus based on Web of Science during 1985-2012

HE4, RIS SN RIGHINH M Percﬁé;iffiiﬁes .
Rank Country Number of articles Total citations H-index total articles (%)

1 %[ USA 668 18 493 71 27.299
2 3kH France 275 5925 40 11.238
3 THPEY Spain 230 4730 38 9.399
4 KFI Australia 171 2974 28 6.988
5  3[# England 160 3905 34 6.539
6 H 7K Japan 113 1698 25 4618
7 &= Germany 106 1504 24 4.332
8 *h[E P. R. China 99 875 16 4.046
9  E§FF India 91 361 11 3.719
10 %% Finland 90 1653 25 3.678
11 Jn&k Canada 76 1474 21 3.106
12 pJtg) Israel 68 1241 20 2.779
13 {75 Brazil 65 307 11 2.656
14 ZAH ltaly 62 537 14 2.534
15 #[E South Korea 60 397 12 2.452
16 HEEBE Taiwan 58 535 12 2.37

17 %% Netherlands 57 747 16 2.329
18  Fmil Sweden 56 1171 22 2.289
19 55 Hungary 50 418 11 2.043
20 FivH2% New Zealand 42 412 11 1.716
21 J}Z Denmark 39 859 16 1.594
22 Jj#% 2% Scotland 39 802 14 1.594
23 HEFILAIE Czech Republic 38 256 8 1.553
24 Hrikfod Slovakia 27 238 8 1.103
25 [AR4E Argentina 25 158 8 1.022
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Fig. 1 Tendency of publishing articles of Potyvirus in the world, USA, France and China from 1985 to 2012
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Table 2 Top 25 institutes of publishing articles on Potyvirus based on Web of Science during 1985-2012

He4 R SCHLR K ICHE KICEHIT I
Rank Research institutes Number of articles Percentage of articles to total articles (%)
1 FREEZRVIGEBE INRA 179 7.418
2 FEERIEE USDA ARS 100 4.144
3 PUBEFEZRMRZ L4 CSIC 97 4.020
4 IFEBRAEFEREE UNIV HELSINKI 82 3.398
5 SEEEHHEILAKE UNIV KENTUCKY 63 2.611
6 FEEFER/R K CORNELL UNIV 62 2.569
7 FEEMEEIXIHM 7K OREGON STATE UNIV 53 2.196
8 LIEFIR 544! AGR RES ORG 51 2.114
9 WRFIWIPFRELES TAk#FFE4HZ CSIRO 45 1.865
10 EEMHS HIA K2 UNIV FLORIDA 41 1.699
11 JEE T 22 R AEYHT 5T BT SCOTTISH CROP RES INST 35 1.450
12 il K2 SLU 31 1.285
12 HIMPEIER K% UNIV WESTERN AUSTRALIA 31 1.285
14 fnERAIES AGR AGRI FOOD CANADA 30 1.243
15 SEEAERATM 7 2% WASHINGTON STATE UNIV 29 1.202
16 FEILRP RM LK N CAROLINA STATE UNIV 28 1.160
16 PP S8 5 K2% UNIV AUTONOMA MADRID 28 1.160
18 Hnigtkrakle:kz SLOVAK ACAD SCI 27 1.119
18  SHiPH 22 55 24 K% UNIV AUCKLAND 27 1.119
20 SEEFETEEETR T K TEXAS A M UNIV 26 1.077
20 WL 4ol RlEBE ZHEJIANG ACAD AGR SCI 26 1.077
22  HEEGEE 2k NATL CHUNG HSING UNIV 24 0.995
22 WARHIHTINKZEME /38 UNIV NEBRASKA 24 0.995
24 BRFIEFWIIZ 54 CNR 23 0.953
24 FEZERMKEE UNIV IDAHO 23 0.953
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Table 3 Top 25 authors of publishing articles on Potyvirus based on Web of Science during 19852012

[Epi 454

il M E&R/IX %’E%IE'%/FEU*( H ? RE Ei%/% Percentage of articles to
Rank Authors Country Total citations ~ H-index ~ Number of articles total articles (%)
1 ValkonenJ.P. T. 7%= 1420 24 75 3.055
2 Garcial. A FEPEF 2385 28 72 2.933
3 Candresse T. % 1768 22 47 1.914
4 Carrington J. C. eS| 4121 34 43 1.752
5  JonesR.A.C. NN 614 16 43 1.752
6 Ravelonandro M. % 1007 14 43 1.752
7 Lecoq H. % E 561 13 37 1.507
8  ShuklaD.D. NN 1096 17 36 1.466
9 Le Gall O. % 864 17 34 1.385
10  Pirone T.P. B 1635 20 29 1.181
11 Cambra M. FUBEA 619 12 28 1.141
12 Adams M. J. HE[H 606 13 27 1.100
13 Gal-OnA. LIS 467 13 26 1.059
14 Glasa M. it 239 8 26 1.059
15  Laliberte J. F. JIE-PN 816 15 26 1.059
16 Ward C. W. NN 1062 18 26 1.059
17 YehS.D. HE & 378 11 26 1.059
18  DicentaF. FUBEA 189 7 25 1.018
19  Chenl. i 338 11 24 0.978
20  Deshiez C. % 323 11 24 0.978
21  Chenl.P. i 189 9 23 0.937
22 DunezJ. % 1133 16 23 0.937
23 Maiss E. e 387 10 23 0.937
24 Makinen K. 752 442 13 23 0.937
25  CarantaC. eS| 833 14 22 0.896
25  Martinez-Gomez P. [iEiZR 166 5 22 0.896
25  Murphy J. F. eS| 524 12 22 0.896
25  Raccah B. PLEF] 711 12 22 0.896

SNEH KRN 21.628%; 1M 05 1R A
= PVEE R H SR PEPEF TR, MK
K &, KICERIGODIEE S &S5 &N
CAEF AL BT, (B35S B s,
FEIXHT 25 PifEH . EES 2 60, 4050k A
WL AR AN B2 BE Y BRdm AR EF-
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Table 4 The subjects on Potyvirus research

e RSl R [Epid4
Subject Number of articles Percentage of articles to total articles (%)
HYF 951 38.737
Plant Sciences
JREEH 848 34.542
Virology
s 608 24.766
Agriculture
W A ) 404 16.456
Applied Microbiology
i A e. /) (= 303 12.342
Molecular Biology
B qSF c1phid s 144 5.866
Genetics Heredity
AR B 50 2.037
Cell Biology
Rz 43 1.752
Entomology
HAR =B 32 1.303
Science Technology Other Topics
A 24 0.978
Biophysics
2.5 BMXHWIIFERSH PRI G & RTE EMBO Journal B —F

SR A B 1 PR OO e — Sl G A B e
R RTE AR AT i S T [ SOR R, il
FEl P, 18852012 4F Web of Science #(# /7 H
Potyvirus J5 TI# 5 [ EUR R R 25 i SC IR
5, WENIFE, £E 17 &, BE . PUgEF. WK
I, BEEAHE 3. 2, 20 1 R ULEASEETE
Potyvirus A5 AL T E PRSI, HE W TC
TEHHEABLATH, 3X 25 RS, wesikEuR M
) 5 FH 18 34 3 T /E EMBO Journal . Cell \Plant
Cell . Proceedings of The National Academy of
Sciences of The United States of America. Journal
of General Virology, HAE# 7 5% A % H 2
LRk S SN LN SES I T TP VPN
7 REREIXIM SR EER ROk EHE
PO R . PUBEA S IR R, X 5 i
BT 1 U I 300 Yk, Hrh s[5 24 S g A

SCEE SRR E, 0T IBGAE) 615, SEiti 25 FH
L Ie SR —EE TR E R E G, 80%H
Hih

5| OIS B e T 25 % SCRE A% OAE R, Wl
WIRBNEZE Potyvirus AIFFT N 44 2 2 8T A
WP LIE Y, SEE2E#F Carrington kKRS
H5ry3cE S 9 W, HAETH S (Carrington Lab)
J& T 35 1 % 75 BUMN R AN AR P i 53 0 (Donald
Danforth Plant Science Center), R#E1ZLKZEE
M _ERZETT A 1984 AF DLk R 1 2= sl (L
& Potyvirus BF5E 80 58) S AR P 25 Y S 2
143 %5, 1E Potyvirus ™ A& SCRHHEZ S, H
BT R HEA S — (R 3), Bk e
AR o J15MK 2 [E2% 2 Pirone. Dougherty |
Dolja ¥J7ERT 25 f CREHMARES 58X Z R .
Ll 4 fi*#& &35 E Potyvirus %% 5 bf 5%

http://journals.im.ac.cn/wswxtbcn



898 WA Y24 Microbiol. China 2013, Vol.40, No.5

F 5 1885-2012 £ Web of Science ##fE & Potyvirus 3 ET 25 B a #3118 XX

Table 5 Top 25 most cited papers in the field of Potyvirus based on Web of Science during 1885-2012

A SEG PR
He =3 4 U TS ST
Rank Authors Title Journal Total  Average per
tutes o
citations Year
1 Brigneti G., Voinnet  Viral pathogenicity determinants EMBO Journal YEE A TN 615 41.00
0., LiW. X,, Ji L. H., are suppressors of transgene si- WIRERFGE s
Ding S. W., Baul- lencing in Nicotiana benthamiana John Innes Ctr Plant
combe D. C. Sci Res
2 Kasschau K. D., Car- A counterdefensive strategy of ~ Cell 2% E AR 37K 459 30.60
rington J. C. plant viruses: Suppression of 2
posttranscriptional gene silencing Washington State
Univ
3 LindboJ. A, Induction of a highly specific Plant Cell I E AR X SR 458 22.90
Silva-Rosales L., antiviral state in transgenic plants: =
Proebsting W. M., implications for regulation of gene Oregon State Univ
Dougherty W. G. expression and virus resistance.
4 Anandalakshmi R., A viral suppressor of gene silenc- Proceedings of The Z&[E k% 44 5F 421 28.07
Pruss G. J., Ge X., ing in plants National Academy & LtV k2%
Marathe R., Mallory of Sciences of The Univ S Carolina
A.C., Smith T. H., United States of
Vance V. B. America
5 RiechmannJ. L., Lain Highlights and prospects of Poty- Journal of General PYBEF Ehfi il (34 376 17.90
S., Garcia J. A. virus molecular-biology Virology K
Univ Autonoma Ma-
drid
6 Carrington J. C., Freed Cap-independent enhancement of Journal of Virology &I v gEi4 T 264 11.48
D. D. translation by a plant Potyvirus 5' K
nontranslated region Texas A&M Univ
7 SuzichJ. A, Tamura Hepatitis-c virus ns3 protein Journal of Virology 3& & 24 i W 239 11.95
J. K., Palmerhill F.,  polynucleotide-stimulated nucleo- BB
Warrener P., Grakoui side triphosphatase and compari- US FDA
A., Rice C. M., Fein- son with the related pestivirus and
stone S. M., Collett M. flavivirus enzymes
S.
8 Smith H. A., Swaney Transgenic plant-virus resistance Plant Cell S [l R 850 X1 M Sz 218 11.47
S.L., Parks T. D., mediated by untranslatable sense K
Wernsman E. A, rnas-expression, regulation, and Oregon State Univ
Dougherty W. G. fate of nonessential rnas
9 Atreya C. D., Raccah A point mutation in the coat pro-  Virology EEBIER K 215 9.35
B., Pirone T. P. tein abolishes aphid transmissibil- Univ Kentucky
ity of a Potyvirus
10 Wetzel T., Candresse A highly sensitive immunocapture Journal of Vi- LER R 210 10.00
T., Macquaire G., polymerase chain-reaction method rological Methods 5% B
Ravelonandro M., for plum pox Potyvirus detection INRA, PATHOL
Dunez J. VEGETALE STN
11 Llave C., Kasschau K. Virus-encoded suppressor of post- Proceedings of The 3% [E#&&iiH ~7. 206 15.85
D., Carrington J. C. transcriptional gene silencing National Academy K2
targets a maintenance step in the  of Sciences of The Washington State
silencing pathway United States of Univ
America
12 Carrington J. C., Cary A second proteinase encoded by a EMBO Journal EEAETT A T 203 8.46
S. M., Parks T. D., plant Potyvirus genome Kz
Dougherty W. G. Texas A&M Univ

http://journals.im.ac.cn/wswxtbcn
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13 Shukla D. D., Ward C. Amino-acid sequence homology Journal of General R FI| 37 B Rl 2 201 8.04
W. of coat proteins as a basis for Virology 5T ST 414!
identification and classification of -
the Potyvirus group CSIRO
14 Schaad M. C., Jensen Formation of plant RNA virus EMBO Journal 2 E TR R T 191 11.94
P. E., Carrington J. C. replication complexes on mem- e
branes: Role of an endoplasmic .
reticulum-targeted viral protein Texas A&M Univ
15 Shukla D. D., Ward C. Structure of Potyvirus coat pro-  Advances in Virus & F|E B Rl 189 7.88
W. teins and its application in the Research 5T S48
taxonomy of the Potyvirus group CSIRO -
16 Wetzel T., Candresse A polymerase chain-reaction as-  Journal of Vi- O BRI 188 8.55
T., Ravelonandro M., say adapted to plum pox Potyvirus rological Methods [
Dunez J. detection INRA
17 Dolja V. V., Halde-  Distinct functions of capsid pro- EMBO Journal £ EET R T 184 9.68
man R., Robertson N. tein in assembly and movement of S
L., Dougherty W. G., tobacco etch Potyvirus in plants .
Carrington J. C. Texas A&M Univ
18 Cronin S., Verchot J., Long-distance movement factor: a Plant Cell % E TR R T 184 10.22
Haldemancahill R.,  transport function of the Potyvirus e
Schaad M. C., Car- helper component proteinase .
rington J. C. Texas A&M Univ
19 Urcuqui-Inchima S.,  Potyvirus proteins: A wealth of  Virus Research VR AL 11 R2E 168 14.00
Haenni A. L., functions Univ Paris 11
Bernardi F.
20 Gonsalves D. Control of papaya ringspot virus ~ Annual Review of Sg[E fiZs /R K2 161 10.73
in papaya: A case study Phytopathology Cornell Univ
21 Dolja V. V., Mcbride Tagging of plant Potyvirus repli- Proceedings of The & [E 7 ik T, 157 7.48
H. J., Carrington J. C. cation and movement by insertion National Academy e
of beta-glucuronidase into the of Sciences of The .
viral polyprotein United States of Texas A&M Univ
America
22 Lain S., RiechmannJ. RNA helicase - a novel activity ~ Nucleic Acids Re- P 3f & H 434 155 6.74
L., GarciaJ. A. associated with a protein encoded search e
by a positive strand rna virus Univ Autonoma Ma-
drid
23 AtreyaP.L., Atreya Amino-acid substitutions inthe  Proceedings of The £ [E&I53E k2% 154 7.00
C.D., Pirone T. P. coat protein result in loss of insect National Academy jpiy Kentucky
transmissibility of a plant-virus  of Sciences of The
United States of
America
24 Lindbo J. A, Dough- Pathogen-derived resistance toa Molecular = [ 3R 55 XT M ~7 AR 154 7.33
erty W. G. Potyvirus - immune and resistant  Plant-Microbe In- o
phenotypes in transgenic tobacco teractions .
expressing altered forms of a Po- Oregon State Univ
tyvirus coat protein nucleo-
tide-sequence
25 Carrington J. C., Small nuclear inclusion protein  Journal of Virology £ [t % S 4 H 153 5.88
Dougherty W. G. encoded by a plant Potyvirus ge- 7 ez

nome is a protease

N Carolina State
Univ

MRS, AA TR G A5 i 56 R A B 2 2

JIT A A2 P AR s L

R e R 2 — I 65 i I 22

# (Ruth Allen Award), 5l 3CHE B (19 % [ 24 4%
Baulcombe D. C.t5F 2002 43k . A4, 2
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22 Wetzel . PUBEA 2435 Lain, AFE 2=
Shukla 75-24% [ Potyvirus FIF55 IR E AL .

M 25 e E s | SR N L E, Y
FE BRI B RN 75 55 D 0 BR A - R A 5
K, L7 8, SRR 4 ey
JEZT T RNATE AR TUR— 1 TH, 2
B R TR TIRE . SRR . REEBIAE
D7 T IBFST . 1998 4E, Fire Z57E4k b & 31 RNAI
P4, IR T SuGuo &ELIE X RNA X 5EH %
ISAIHIVERR R, AR SuGuo A& IR F
LG IR TINS5 1 RNA Hris g 1 i
HWEE RNA, T H dsSRNA B X RNA 5 1F X
RNA FA RN L H 21k, 8 RNA 5[
()3 R 5 AR AR M RNA 3 .RNAI [ 1998
EETWARINDCE, — BRI Y =S oY
PUH, RNA T2 5 RNA 58 B B AH5E, Potyvirus
JER TR BRI TF 5 RNA R EE, PINAEZ 7 T 1)
W — R #E . 1993 4F Lindbo Z519% 3
Potyvirus Ji 2R YL LY IS REIE 15 3 5 AR
B AR IR SR I TCER, JF BDTBR R b e S
FEYIRHR TR WA R B ARLE, 3T RNA /v
FUmERIRESP, AR S xR TR A [
CUREA TIPLE], 1998 45 R &L Potyvirus Zifih i1y
HC-Pro Fli& ALK TE(CMV) it iy 2pP 21
RNA EEETERINHI T Il 20 247, fEREE 5L
ML, YU TR A
PRI BRP U B A1 2 JE DR TR 1 PR 19 4
B — BCOR BRI L, 51 TR A Y)
FHRINILEDGER , Y0120 51T, Potyvirus 7EiX /7 THI
MISCE A 1993 4E(HW)IcSA 300 2, Fi4%E
FEORAFTE 15 2ot o ISR N A R R AT T B 4
HOHR A -5 B Z RIBTHERLE], BAReEE o

k= A, Potyvirus HF 4 W) 5 ST,
fi 14 G, HACHREAK%EE 4 . Potyvirus
()53 LE W) 2 I AR 1 2 B AR () 6 R T 7,
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— BN RE ARG BRI 7 T, LS BE R 45
PRIt 2 A EORE . ] 5 sAE i s A A sl
rhEASIRTTIBLEI . 7EfR 20 Z4EHL, Potyvirus
1) T HEY) WS AL TR E R RERT B, T
FRAWIES 1, BEERHOR . B Brilas
MUMELE, BT 22 GO U A= A A Bt . AL 3 18
No MBS EERTIEE, Fee S ar ERYEAE,
JREETER AR T2 gy . S B8, B PAE
R HPBOREE AL BRI S5 BRI BN 58
o FURTAS [ 73 1E 58 3 1 AU 1 X e
fili A= A b e 8, AT BIAR R, BUR—A4 X —
A A B
2.6 HIHATI SR

GiiHJuE N2t R Potyvirus SCRk & SCEE
B 30 ARYMITIILER 6, X 30 AT A
1673 Fi, il RA R 68.148%, VI
RT-I2: 2.788; oA ke ST R IYHT 5 AT TR K
+& Archives of Virology. Journal of General Vi-
rology. Phytopathology. Plant Disease. Virology,
ST U = R RT 5 AT YGE: Journal of
General Virology . Virology. Journal of Virology .
Archives of Virology . Phytopathology. Plant Cell,
S5 ] PR e v R s Y95 | I S e AU TG 5
HFMKIKSE Plant Cell, Proceedings of The Na-

tional Academy of Sciences of The United States of
America, Virology. Journal of General Virology

A1 Journal of Virology, AT 0168 SO =
AEXS e o LA B I B 0 30 P 4 2 i s T
ZINAT I IR 255 858k, Journal
of General Virology . Virology . Journal of Virology
S EPR BRSOt = R ERIT, BT
TR T ARG AT OR,  [R]EHERRl  2
BN IR

BRUCLISE, BEE A SCERE . FEAlAE Ao 1Y)
AW A, Potyvirus B 77 45 1) SC 2 L LR B



BEDEHI S HEE Y i BEE (Potyvirus)BIF5E Y SCHk Tt 43 BT 901

6 Potyvirus FARE L= B AT 30 ALAYERTI

Table 6 Top 30 journal of publishing articles on Potyvirus
EEI RS Lo BRI

; BT SRR ITR ,
He2 P St > g FHYREL  Highest cited Percentage of
Impact  Total cita- . . Number -
Rank Source - Average  times of single . articles to
factor tions VTG - of articles .
cited times article total articles (%)

1  Archives of Virology 2.209 2694 10.17 141 265 10.794
2 Journal of General Virology 3.568 5605 35.47 376 158 6.436
3 Phytopathology 2.428 2423 16.94 106 143 5.825
4 Plant Disease 2.387 1268 9.53 58 133 5.418
5  Virology 3.305 3833 39.52 215 97 3.951
6  Virus Research 2.905 1302 17.59 168 74 3.014
7  Journal of Virological Methods 2.139 1787 24.48 209 73 2.974
8 Journal of Virology 5.189 2907 42.75 264 68 2.770
9  Molecular Plant Microbe Interactions 4.010 2 052 30.18 153 68 2.770
10  Annals of Applied Biology 1.681 812 12.12 52 67 2.729
11 Plant Pathology 2.237 475 9.31 79 51 2.077
12  Journal of Phytopathology Phytopa- 0.983 292 5.84 34 50 2.037

thologische Zeitschrift
13 Virus Genes 1.693 389 7.78 87 50 2.037
14  European Journal of Plant Pathology 1.575 402 9.35 54 43 1.752
15 Theoretical and Applied Genetics 3.264 577 16.49 55 85 1.426
16 Journal of Phytopathology 0.937 109 341 16 32 1.303
17  Acta Virologica 0.547 157 5.06 43 31 1.263
18 Australasian Plant Pathology 0.781 88 3.14 11 28 1.141
19 Journal of Plant Pathology 1.054 29 1.16 5 25 1.018
20 Molecular Plant Pathology 3.709 436 17.44 76 25 1.018
21  Zeitschrift Fur Pflanzenkrankheiten 0.373 99 3.96 25 25 1.018

Und Pflanzenschutz Journal of Plant

Diseases and Protection
22 Proceedings of The National Acad- 9.771 1943 92.52 421 21 0.855

emy of Sciences of The United States

of America
23 Australian Journal of Agricultural 1.382 238 14.88 28 16 0.652

Research
24 Hortscience 0.886 70 4.38 14 16 0.652
25 Euphytica 1.597 172 11.47 33 15 0.611
26 Plant Journal 6.948 892 63.71 141 14 0.570
27 Transgenic Research 2.569 257 18.36 63 14 0.570
28 Phytoparasitica 0.527 33 2.54 17 13 0.530
29 Plant Cell 9.396 1277 106.42 458 12 0.489
30 Febs Letters 3.601 231 21.00 45 11 0.448
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PRy IR TR RE A U, AR 1 o B 1R SR R AE
A BhEE s K P L o Plant Cell
Proceedings of The National Academy of Sciences
of The United States of America 55 .

3 i

ARSI GE SR Pl LI 1, TR B
Potyvirus FRIFGY— BTG ER, 45 2= 8 BUR AW
WU TZER MR SRR, X512
REEMEYRZ, Tz, AR IEaE
RNA A G, HhsEE | weE . PUBEA . R
FIFFIHEFE AL Potyvirus AIFFE AT T [E BR4 S
M, 35 E B & SCE AR SO I R, AT
FHIRZ, RN GRS s, hE . 7O
PEAF | WOKRE 5T o, E2 T
I B 1R I E R AL

WS BE & T Potyvirus BY45 5 I, Hir
L 4y 35 DRI 050 S8R R 9 2 5 PR SR A0 ) 1A i 5
o, THR TP F A R 2E R B AL DG
1M Potyvirus 14342y R T30 K)ok
MBS Z, W] T KESH SR T
B — B R A 90 R 4 LR W o R S
TARZ M etk I, anA AR B M SE K T
PRI, JTEAEERAE M5 5E (CaMV) 35S i
SIFRIRI, JEFEFS T R DUER S D RE LA
MR AL T 7 R AR AR R
AR FOTEN TR, RS T
BRI & Rl

MAHFFESCHRTT A8, ARHIF R =
MU A3 0T I E AR E S5 T 1, IR E 1, E£EAE
Potyvirus W74 A T KEBHIE &, BHF
St HEIE , TR E Potyvirus BFFE A4 K - 5 [ bR 2%
WK LA IR K220, £ BRI AR
M 33/ o BRANERFFEAS 2« RIS A B 4
ARBFFEAEGHSS . R LU LA (1) Potyvirus
o 7RI E W R s U E K e, REEYR
BEEEIF T 2 Y TR KRR EE L, Potyvi-
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rus FYYE BR e EAR A D dRgeit, BETIRE
Potyvirus W78 HEAA 1T — FIHLFS 20501 i 128 A B
(ST [P By NE= 22 I R ES S N S e s 2
Potyvirus A4 B %5 | FERHAFIE | SR EE-FF £ =2
(] ) AR SR IFIFE, fEm B bR/ E S, (Hidf
—BHEE . (2) BN T AW 2EE SR A Rt
ST B SRR, X S5RE S FAY
LR RMA O, FRIETE Potyvirus =244 . BUi 5
WP FHLERAERE ST 7 1, WA B R 2
B, ARMEBEE TR E R B2 SR IR 1 R R, b

1E TR [E Potyvirus & &,
4 Hiig

TEHEFRREHE T, A RIS S50
Fhegdatn, s 5 BaE s T o, KB R
M—A~ [ R BRI SE ) FRMF S . A SCEE T
HFE Potyvirus BF5E BIRFE 7 H BE 1 FIS M
JInt, K scEEr . 51 SCEE A H-index 8HR%E
G T 2T . NG TE, JERT 5 A7
1Y R AR T e SO L 5 | SCE FR T 5 ALY R,
PRIk, PREESEE . TRE . PEEES . WROH A
A VR 28 S ) 5 . IS SR it i C
WHIENAE, FESIHEE N, EER Potyvirus fiff
SRR T HAE S, HEa5lEEkE . /b
PEA . WRFIE AN S, A R SRR 25
EZRPETE 8 i, fEGIT2EkE 1 25 fifE
Hrh, P ELE WA NEFR R R EEEE 183
A 25 NiAEE R, Mfi1rSCRemss [ Ed T 150
W, T EVER &R SCE SRR = 99
Ko XU m A ES 2k ARGERIRER .
NI, Potyvirus BFSE & U2 BURESEHLAL
FEREFRRHIYLA, WHEZ R = ik E E R R
A AFFERE . 32 EAROER . PUBEA E 058 25 01 4,
HyJEmR, kAEZEMIRIMEERZEZ . DR
VLIRS 52 ), 256 55 BRI E K iR
LR SE KB E I N o

REFINRAE Potyvirus SRR, I8 A
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A I BERIESR, s E PR AR, JCHE NS i
FromFER sG-S A AR, RIS 2R AR
BRI, FEADEHsR I E L Potyvirus il
WO RIRIAE S, HEShFRER) Potyvirus BTl
MR, RS AR E R ZER, bR etk
S, R FRIETE Potyvirus BFFTATUST [EIBREE I A7,
U A AR XA K R AT R SR A
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