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SEREREREZRAKNGE
WEH R  FEAEA
TGRSR EEN RS

A

] e v VR L R BRI RS 2 — . R 2 RS T 3243
NG o HCEANOR 25 DU SRR 7 L B0 - WE LR )7 A0 ) (R R A0
W - B LR IE - TSR TR
TREHN S AR BN EE(GFLY) ~ # A8 55W B (GLRV)-ioR 1 BLETE A
TREE(GVA)Z B84 A 1E © GFLV & &% (Vitis vinifera) Z FIFATRE
LUBEE Fr BBk an & » GFLV £ Comoviridae £} ~ K mt (S5 2 #8174
EB(Nepovirus) L FRIEIREE » TEASHK) 30nm o H (B2 e 2 BRI (43 1
B 1.4 K 2.4X10%) B B —H 8 A 288 (54000Da) A K o B 1%
SR>t 2 @ (Vitis spp.) » TRA] I YL 2 Chenopodium amaraticolor) ~
+#2(Chenopodium quinoa) ~ T H#L(Gomphrena globosa) A\ (Cucumis
sativus)=§ © BIRRkER(Xiphinema index) 35 B B B & TR R (E
R E Y - GLRV EEUERL MUIEHE B > 3 Closterovirus 21
B HghEaRMAIR 0 REK 1800~2200nm » HE(H 7 (HHERNE -
GLRaV-1 ~ GLRaV-2 ~ GLRaV-3 ~ GLRaV-4 ~ GLRaV-5 ~ GLRaV-6 }
GLRaV-7 ° HRTE A1 GLRaV-3 ZBEA B & F 15 83 11 7% & (Planococcus
citri) £ BN # & (Pseudococcus longispinus) ~ KA A
(Pseudococcus matritimus) 2. Pseudococcus viburni » 71N A] # FH S BciG 2
Y o GLRaV-1 ZiEAr B &8s Parthenolecanium corni J. Neopulvinaria
innumerabilis WATHERZ S M m © GVA a3 Frigdh » 3 19280 E
Bl R SR A - 3 PSSR - AR AR R I - JH
R B RARR > REK soonm - 7 B & F 55 R E W # &#
(Pseudococcus longispinus) S AEM 3% &m(Planococcus citri) » 1] 6
PG - HATH H 2R ERE <28 e ARERENE - fEriE
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ViRZlEnE ~ SRR A - RS A - e &R LUK Y
IR S EOE P SER A (RT-PCR)ZF » Mitn Tk L ET VIR A R a
4 AR st B R PR Rt it - DIstad Bl e HHD e s ~ &
Ik A B s SRS o JEERERAE IR A DURA I A B B
EENGR RS DUER RIS « &M DUR S SRl ah 2 ik
TebLeL 9 = SR 2 2 PR AT A R o AL LS e i o 18 S i ) 2879 B 5 2
[EIRE - R B ERBLACSS S VR S TE AR R B 250 2 Bl 15 7 e = B
B GERREME - (LECEMER R RE L - SRR -
BT ¢ T A B -
Hii

) %) B VI I B AU SRS — o IR R 2 A R B
TR Z R THREE 3243 AU o HEAK S DU EBEAE A 7 L35 - MELE
T 75N D ERE RN T SEURN BN S L IERU ST - BB 2 e -
# AR O AR RSB > B > i s A B R
(Grapevine fanleaf virus : f&i#8 GFLV) ~ & =B ERZ(Grapevine leafioll
virus ' ffiT GLRV)~ %] A "5 B0 2 B i R IR R (Grapevine A virus
8% Grapevine corky bark-associated virus : fj#i GVA)% 5 E & 5% iE
(Boscia et al., 1995 ; Credi and Giuchedi, 1996 : Gohheen, 1977 : Habili ef al.,
1995 : Rubinson et al., 1997 : MacKenzie et al., 1996) °

5 18 7 7 e 1 26 1 I A B S S5 sttt 5 [ - Rt oy 1 B 94 5 s
A > HAS A ERE s BT A @R M Ul & 4E o BP9 il e 2297
B o PR (1981) S BRI AT BT ELZE IR 5 (Tomato spotted wilt
virus) Z HTIRE: 155 (1986) HI# & 15 K1 7 /i1 im 2 75 (Tomato  ringspot
virus) i 5 | 8.2 B I 2 o5 LR EHR o Bl ~ 3E(1988) A4 38 I A Wit =
iR Z Closterovirus TR T 171E ) Z 18 SR TE 2 F 2 AHA% T > Tzeng et
al.(1994) S e 7€ 55 = Bl 55 Y AV B A e S 2 2 M5l 8 2F - (EHERI A
LI 7Y o il R P S 2 17 7E » 155 (2000) % — - SREH AR RHLIS e I TH]
R A REEUT BRI - #A A THE(GVA) L B S

il
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17.5% : {HA/Y I 2 A 3R 2 (GFLV) B A A B BE R B (GLRV)- iR 1 2 5%
A o TEALELE hRE I - #E BN E 2 B AR AE 78.2%H
85% > Fif A JREEZ BEAIR AN IS 34.5%8E 27.5% » FIAHBEERE-
i 1 RESTHIE SR > HE 5%842R - B REER T GLRV
AL > 975 GFLV Bd GVA Z #88i -

i) IR I T T e TR TR

i) %) A SR R R N G B = RN T 1L IR ¢ 2 B EE L
ANEIHE ~ B o Al PR ARREE S A - BRI e R
ANIEFMEE ~ Gl ~ RAIRBRSS 2. 30 {La - e ofl - BEf
S HERBEEF I Bl BB - 1818 B R NIR I - AR PR BT o 3 KRR ARAL -
I )2 I EE TR HE B B et » S AE B BRI o ARSI g EE R S
BHELEZMH - ERE/NREIR - SRR > TR AR fERk
FWRG > ERFAERGEE 80%LI L) » RE mE MER R 2
RS R(Brunt et al., 1996 : Martelli and Savino, 1994) °

i) ) P8 TR 7 T A R L R FRAE RIS B3R/ N TE R ~ B ~ Rp -
HREOR IR R ERREIRAR N 15T - SN SESLia | » BEE 2R - HI
BN IEBRLEE - IR NI Nl - FARUIHERRR @SS - TS
REEALEGE » UM ZAEBE R o MIRAEE R E RN - PEERRK 25~
50%k E R R R RO REEEOEIA o (Brunt et al., 1996 :
Goheen, 1970 : Pearson and Goheen, 1994 : Woodham et al., 1984) °

i) e o S AR LIR R (G VA)IE B BE B I (BB e R e S 25 5 [ R
ZIRERREL » HE REE R o 38 S R R R A e A
0 EHESERR  KEREELAEE - HREK > B o Wi - 22
FrBACE » B MR AT RESE L (Brunt ef al., 1996 : Pearson and Goheen,
1994) -

R AR e R
GFLV 5 Comoviridae £} ~ $i e Hi% % ﬁﬁ%ﬁ%)%(Nepovirus)Zﬂ?ﬂﬁ
R > EARHT 30nm o FFA{E BRI 2 LR (3 T B0 1.4 2 2.4X
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10°) K B —Hi1 2 12D $E(54000Da) FrAH A © AT RES GRS T 453 -
7 FEIR 6 & 8 (Vitis spp.) » IR ] $2 78 J& B4 KL 22 (Chenopodium
amaraticolor) ~ ¥:32(Chenopodium quinoa) ~ T H#L(Gomphrena globosa)
FAIR(Cucumis sativus)5s » Bk ER(Xiphinema index) {8 B 5 HIE A B
s I RS R kbR e > JETE D #E(Brunt er al., 1996 : Hewitt er
al., 1970) °

H IR A4 BE N A 2 HH @A &k (Xiphinema  index)iiEA R 28 HL{th {H R
i I TEIRARAL - BIRREIERIRIRAN SR I R - (£ A TAEYEREE T Al
LIERT 8 (8 A EI&STT » S re st e fE L BB NN = - 0
BN ARSI R Bk B (e JETE DG #E - GFLV 1E HANIRRE T itk
REFEERGE - FFHARSHREM BEE R T a4 » TEHP Rl
£ BT 2 BITRIE - BHEAHBAEES 1.3~1.5 2R« SRR
S & GFLV » HAR R A e il (g - e =t RO Ry
£ o KR AR - ARERE TP IREAEEE - HEVIMRN S
A GFLV - gl mE @l - alfad N —Oirks 2 s @tE ik
(Brunt et al., 1996 : Ferris, 2001) ©

GLRV £ Closterovirus Z &8 » HFRHE RN > KK 1800~
2200nm ° HATH 7 {EHERRR: > MR & A8 5= HRR - 1(Grapevine leaf
roll-associated virus-1 » f& ¥ £% GLRaV-1) ~ GLRaV-2 ~ GLRaV-3 -
GLRaV-4 ~ GLRaV-5 ~ GLRaV-6 Jz GLRaV-7 » H Iyl SRR o &
AEFAER T 2% ) ey R b it -y EAEFR G a1 & B (Vieis spp.)  HATEA]

GLRaV-3 2o B s B RS ) 1 3% Sk (Planococcus  citri) ~ FeFER 11 7%

(Pseudococcus longispinus) ~ ) &3 11 73% @(Pseudococcus matritimus) ;¢

Pseudococcus viburni » 7] A] k& IR E BRI YL - GLRaV-1 Z 8 B &
HII£% Parthenolecanium corni J Neopulvinaria innumerabilis WiTEEER 1T 7%
s o ORI ZEBR AT HIRD 70738 ~ W o s b o JR e 22 FL M (R R A e
PR > RS R el T v R - IR EE(Golino er al., 2002)

GVA & Closteroviridae Z Vitivirus [&:2 8 » HFER#8 3 RAHR
RS 800nm o HAWIME BB 3 BERE Grapevine virus B (GVB)
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Grapevine virus C (GVC)EL Grapevine virus D (GVD)5 ° 3@ {71 E AR
B T R A I o By —EE PR 0 A A B (Viris spp.) » I R B R ek
Nicotiana glutinosa ~ N. clevelandii J¢. N. benthamiana ° T g E B R
EER 17k Ek(Pseudococcus longispinus) A} 1 3% &k(Planococcus citri) 2
o] 8 EH SR B 5% (Y% (Golino et al., 2002) °

HERER 7 AT RE H R R o i AP /KA 77 2o e 22 LAt R R
HIRNENE - REMN 3 IE BT 15 73885 > 18 N. clevelandii L AR ]
PREDIRERE 15 /NRF - IRTEBIEIDIRTE T » IREDINERE 48 /NI - (HILH =
T BRI el T A - BRI #(La Notte et al., 1997) ©

T B AR = 2Rl

LIREGZENE - FEZRZBIESEIN 2 GFLV B ERIE ~ 51t
FRA I HIRAR R AL IR 0 2 AERK SR A B 2 b3tz GLRV G R[]
THEEE ~ GVA S EUECER Bl R R L -

248 EYIZENE - N TR R B2 T GFLV £ AL 2 (Chenopodium
amaraticolor)~ ¥ (Chenopodium quinoa)~ T HAL(Gomphrena globosa)
AN (Cucumis sativus)EFe-EY) » BIEE HIREUZ I » 80 LIHE
IR EE GFLV ZI87"EY) Vitis rupestris *St. George® [ » 22~
24°CIREE T » BISHIREERIANTT ¢« ()Rl L - B 3~4
G HHTE DT ~ w5 ~ JRELRBE(HR S B Bk i %) - (b)1B1E
TREAHU : 4 R 18 SE R AT ~ S AL BCEE Py U8 I < I B GLRV
BRLEORE R L Vitis vinifera #5518 (Pinot noir, Cabernet franc, Merlot,
Barbera, Mission 5§) » 7£ 22°CiE T » 4~6 FHZE Fr[a T #ih BEAL L (%
HEEIE) > 6~8 HE 2 FHIBUELCHREI(H R < 7£ 2.5%Nicotine 7K
VTR T IR R BT GVA BELARIERIEY) Nicotiana clevelandii
8¢ N. banthamiana’ {&2 25°CTF 10~12 K& IR SFEARE( L B &
{t(Tanne et al., 1993 : Tzeng et al., 1994) °

3ICEERMEIR A - (€ GFLV &S ZHiE 5 fr & SRR - Al EIL
SRR AT (Azure A) P BUEAL L2 NHLATEAS S E N &8 o 1€
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GLRaV1 B{ GVA &Y 2 f7) 5E Fr #) Kz Gl R AR TR S 5L
G B AL B2 NRAFE N & - BB Closterovirus Z N&
TR (55, 2000)

4B RS E - MHE RS a AR 2 TR TR G5
E&H) 30nm Z GFLV EKIEFERI#E ~ KEH 1800~2200nm FAfARkZ
GLRV 7" % ~ BB AT 800nm AR E < GVA W= (PR, 1981
B ~ 2, 1988 ¢ 55, 1986) °

sIMyEte it - LUEE 2 HUM7E Bioreba AG ~ Agdia 5 Sanofi /N A4
R R PUIME) » 178 2 05 A5 D1 #S 22 7% 1 %€ 1% (enzyme-linked
immunosorbent assay : ELISA)f# il GFLV ~ GLRaV1-7 ~ GVA &R
(Rubinson et al., 1997 : Tzeng et al., 1994 : £55&, 2000) °

6. I 18 3k 58 & 1% 3 86 S E 77l (Reverse  transcription-polymerase chain
reaction, RT-PCR) : DLVT AR B 50 FH o2 S i 8 2R 5 M B B S P Tl o
#Hl GFLV ~ GLRaV1-7 ~ GVA &% &:(Esmenjaud et al., 1994 : Rowhani et
al., 1993 > 1995) o

7 GRS R R T : Fuchs 28 A(1991)LL cDNA #E$H{E I %47+ GFLV

YRS

LS B+ LIRS a2 R P 3 > 0T AU i F 100028 71
Z.1,3-Dichloropropene 8% Nemacur 3§ £% 5t & #% & (Brunt et al., 1996 :
Ferris, 2001) © L& R MV At - wa/rs s 0t R & -

238 B TR J7 i - TR o FEPRIEPRE DUR A ERCE AR =
TERIRR RO SRS - DU R Rt s © ZEBAER H08K) 30~60 2873 > fl
TR R R R 2 FE L (Brunt et al., 1996 ¢ Ferris, 2001) ©

3 ERAPURF RS i : 1€ Vitis vinifera X Muscadinia Rotundifolia
(VR)Z ih R T GFLV Z VR 039-16 (Walker ef al., 1994) °

4 TeRAE MR = S 7 o TR R B+ R PR A R A R A R o S R Z ]
& » Ayuso and Pena-Iglesias (1978) ~ Barlass et al. (1982) ~ Blazina et al.
(1991) ~ Martelli (1979) Monette (1986)% Fl| F i i it & K THAE K
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BEIERRREERYS  SORBEBE S LR LAV G R SR E o DRk
ERE LR - B HMEEEESE L2 fEEE  ThEHEE R
RERZIRG T © R v RS M R A A R B 2 [ -
RERBUAS, &V ER| F TR REG R R BT B R - 2R & 2 R
i (EGEEEREE - H8EEEE - HRE 86 H£{EE
A EE LI O 33,000 BRET ~ 2541 3,500 BRTH BLAG K 7,000 BRI

SIEHIGIG - BT TRONEH b [ AEY) (REEMH ] (EPPO)Z # %
e R e & Bt R e DAHE O 7 0 B R Z fiE R (OEPP/EPPO, 1998) » 1 [H] <
G B AR AR 5 1 B S5 s 5 PR B e A 3 o

af

(BRI [ 6 15 2L 75 755 e 26 TR ) 2 P92 > Moomeette (1986)Ei Blazina e al.
TN (199D FIH BVERE BR FRAH IS 1 ¢ 11T Ayuso and Pena-Iglesias (1978)
Barlass % A (1982) ~ B2 Martelli % A (1979)HIYIHCE JH A KB TRHAES
T EREBSE IS LR R o 4555 (200 1) FH I A A ¥ = -F 2R
B 0 PR E S TRA ARG 22720 TR SR+ SR A 2 A
s - HERE G st I A A 5K 2 BT o S AR REAE N N R 2 B
A ERYICHE 2 KRS £ - DRERERAERA » IREENZ
B B R T o

(il e e o L - AR S RAF IR I A Bl SR o B RT#IEA
B2 PUmyE e HIgEs] » £ 2% H B JF Bioreba AG ~ Agdia B Sanofi S5/4
A AR IR BRI » PAEC DU a B A ANMERE - I IR R 2 22 5
il 2B rTRE e #54E - S T Hf] RT-PCR IRl LAl 3¢ » Hipe 28 E
R 2 REAR R 2 e T B > B T R T JiE = B et B 1y o (AL -

RERFE(2000) R IRFAAE 1999 -3 Mo 755 f 4 1o o I 755 PG
G 1997 FERKE 2R B IR AR HEF 2 » HATREIRINE =« (—) »
) A B RS R R 2 R - TR A AR I R~ ARl A8 B
(RS Z (SR TGN © HABEL ~ PR(1988) 2 Ml @b & F2r » 7EFAAL
T $4 R O R R R R B UL O A A B TR AR
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(Xiphinema spp.)iEEE(Hewitt ef al., 1958) ° ¥(1988).Z sk 4 » G
[¥: F e [ 2 T 8] % 1k i (Hemiberlesia implicata) S S 13 10 7% i
(Planococcus citri)Z f& % » HHHITE /Mt et s s A iR VL e 5
R EE-3(GLRaV-3)Z A B #h(Agran et al., 1990 : Carbaleiro and Segura,
1997) « (=) ~ BVEAEE AT L5 - i ERHEE R c B HEER
T - R ARSI ~ RA TR 2 iR e - [IELL ELISA
HEe RS L IR EE &

AT [ BRSBTS s Bl - (HIR () HEER S T4
BNAEE » iR EE L BliR ek 1] RETEEIE S TR RAR T - () SR =70
T v Z RNE B B PR IFI RN A > (3)A LR B B AR AR A - (i s
AKiZ 500 ZRELE - fHE M@t GVA B GLRV <5 & e
Z ECWR & > SRR v T R R 2 BRI A THTA © (4) 5 T S SRR,
FEE AT N R R L R AR - SRS BRSO TR o A%
It > B IR 2 T2 oK s BT 28 2 B R R S o A g » o St 1 w5 S
7[RI ST - JTREAERE AT Bk B e BT DR 2 2 U 2 G
I E (55, 2000) ©

ah ol
RS TBIE T B G 88-RHE-11-40-11(45) BRI e b
J55 O1-ZAH5-1 2 -02(5- 13T MR » 5 MBI AR
PRIE S BN 2 S e 2 WA ARSHREE A B E A ML
AR EEBR T » FRHIL -

51 F STk
EINE o 1988 o = H AaE 2L L HIG o &5 E TS R
AT Fllpp.144-158 o HEE EEEABRAT -
SRFTF] o 1986 o %) K [HAE REGRHAR NG 2 Z 5T o BN A BROR 22 e 2ihift
FeRTRE -3 ~Cpp.80 °
PREERE ~ TEEIR © 1988 - EEH A BRR LT MIRE o BRI EETT
B8 TR 2 € L Flpp.124-130 » B 1EE B2 RERAT -
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PR ~ TSR ~ BRAKAC o 1981 ° 518 i % = (L B HEH G 52 08) 2 1)
TS o BIERHER 9:584-591

BB ~ BRvTEK ~ BRAKAC © 1986 © 118 i 2 7 IR ERETE BN 0k o 3
A o EEEESEITE 35:504-510

Batfetar ~ BRER ~ VorEE - 2000 o £ 4 R A A AH AR 2 i AR
TR RS o HEPIRE ] 2:37-48 ©

Paltr ~ TRIEER ~ BRERTS ~ Bl ~ BERER - 2001 © 0 (i R v A e
HESR 2T o BEERTEFEEAEYIR T 516 2 FE RIS & S 103-109
Hh RS A B R i A -

ZETREL ~ PRZENE - 1988 - EER IR M ah < BTG o FE E e
FeELES AT AT & S Flpp.131-134 o B & RSB -
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Current Status of Grapevine Viruses and
Their Control Means in Taiwan
Tso-Chi Yang, Fang-Lan Shiau, and Chia-Ju Chung
Taiwan Seed Improvement and Propagation Station,

Taichung Pref., Taiwan

ABSTRACT

The grapevine is one of most widely planted fruit crops in Taiwan,
covering an area of approximately 3243 hectares in 2001. Vegetative cutting
is the major means for grapevine propagation. However, it also provides the
transmission pathway of several important viruses through the world. Based
on the survey results, Grapevine fanleaf virus (GFLV) ~ Grapevine leafroll
associated virus 1 (GLRalV) and Grapevine virus A (GVA) occurred
commonly in the grapevine-cultivated area in Taiwan. GFLV was named by
resulting in fanleaf symptom on leaves of Vitis vinifera, belonging to
Nepovirus, and have isometric virions, 30nm in diameter. Host reactions of
GFLV only limited to Vitis spp., however also can be mechanical inoculated
onto Chenopodium amaranticolor, Chenopodium quinoa, Gomphrena
globosa, and Cucumis sativus. The nematode, Xiphinema index, was proved
to be the transmission vector of GFLV. GLRYV, belonging to Closterovirus,
normally infected grapevines with leaf-rolling-downward symptoms and its
filamentous particles approximately 1800-2200 nm in length are commonly
associated with the phloem tissue. Up to now, GLRaV-1, GLRaV-2,
GLRaV-3, GLRaV-4, GLRaV-5, GLRaV-6, and GLRaV-7 were respectively
reported to be associated with leafroll diseases but were serologically

unrelated. The transmission vectors of GLRaV-3 were Planococcus citri,
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Pseudococcus longispinus, Pseudococcus matritimus and Pseudococcus
viburni, but also can be graft-transmissible or mechanically transmitted.
Moreover, GLRaV-1 could be transmitted by Parthenolecanium corni and
Neopulvinaria innumerabilis. GVA affected vines have impaired growth
vigor, leafroll, stem-pitting, and may decline and die within a few years. In
addition to GLRV, GVA is also a filamentous virus which is 800 nm in length,
and it could be likewise transmitted by Pseudococcus longispinus and
Planococcus citri. Up to now, several means were commonly used to
diagnose the grapevine viruses such as symptoms resulted from viruses
mentioned above, grafting onto susceptible rootstocks or inoculating onto
indicator plants, light microscopy, electron microscopy, serology and reverse
transcriptase-polymerase chain reaction (RT-PCR). Control methods for
grapevine viruses included mealybug and nematode control system, choice of
resistant varieties to viruses or vectors, and replanting of virus-free seedlings.
To improve the fruit quality and quantity reduced deleteriously by virus
infection year by year, specific-viruses-free grapevine seedlings were
propagated and provided using in vitro technique by the Taiwan Seed
Improvement and Propagation Station and the National Chung-Hsing
University.

Key words: Grapevine, Viruses, Diagnosis, Control
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Table 1. Virus re-infection of specific-viruses-free grape seedlings grown in

the fields during 1997 to 1999

H GVA E% H GFLV €%  H GLRaVl S/E%
MO AR % with GVA ? % with GFLV % with GLRaV1

Locations/ Sample 86/10 87/6 87/11 88/6 86/10 87/6 87/11 88/6 86/10 87/6 87/11 88/6
Prefecture No." Oct. Jun. Nov. Jun. Oct. Jun. Nov. Jun. Oct. Jun. Nov. Jun.
1997 1998 1998 1999 1997 1998 1998 1999 1997 1998 1998 1999

=L

i 40 0 0 10 175 O 0 0 0 0 0 0 0
Nantou

1k B B B
Changhwa 0 1.8 345 12.7 273 782 0 1.8 0
=l 3

. 490 —¥ 20 — 275 — 375 — 8 — 5 — 5
Taichung

B ~ - - - - -
Miaoli 5 0 0 0 20 0 0

1) Samples were collected randomly about 10% from the total grape plants.

2) Infection percentage was calculated according to the ELISA tests that
positive ones had A4ps nm values more than two times of the value of
healthy control.

3) — = not tested.
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Figure 1. Light micrograph of irregular, crystalline inclusions(—)induced by
GFLV in grapevine leaf epidermal tissues stained with Azure
A(top)and irregular inclusions (—)induced by GVA or GLRaV1 in
grapevine phloem tissues stained with Azure A (bottom). N :

nucleus ¢ X * xylem
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Figure 2. Virus re-infection of specific-viruses-free grapevine seedlings

grown in Nantou county.
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Fig. 3. Yellowing, vein-banding and leaf rolling down-

ward associated with grapevine infected with
GLRV and GVA.
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FRETRIRERT ~ BEF R B
Fig.4. Shorten nodes and clustering branches on

grapevine affected by GFLV and GLRV.
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Fig. 5. Detect GFLV using Reverse transcription-
polymerase chain reaction, RT-PCR) .
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