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Study on techniques of elimination of Grapevine roll-leaf virtus

GU Pei-wen

(Agricultural College s Ningxia University sYinchuan s Ningxia 750021, China)

Abstract;: [Objective) Building system of grape tissue culture for speeding propagation and rearching
technology of virus-free grape test-tub seedlings are the most effective protection measures for grapevine
leaf-roll virus (GLRaV). [Method) From stem tip differentiation to stem elongate and radication, tissue
culture plant needed hormone in various proportions. Through adjusting hormone in various proportions as
1/2 MS,B; and GS basic culture media,the optimum culture media in three stages were selected. The virus-
free elimination effect in tissue culture of stem tip,heat treatment model and time and different virus passi-
vator treatment were also studied. [Result] At three stages,a series of culture media with the optimum
hormone proportions was prepared,which could shorten the culture time by 12—19 days as compared with
the media used commonly. Cooperation between heat treatment and tissue virus-free culture of stem tip, the
survival rate of the seedling and GLRaV elimination rate increased 7. 5% and 8.5% respectively,compared
with singlar tissue Virus-free culture of stem tip. Moreover,in the survival rate, the changable heat treat-
ment increased 15. 6% while the GLRaV effect in grapevine showed little difference. The addition of virus
passivor in media can inhibit propagation of virus. It, however, had negative effect on the survival rate of
seedling. [Conclusion] It was better virus-free method combining the tissue virus-free culture of stem tip
with heat treatment and virus passivaor treatment.

Key words: Grapevine leaf-roll virus (GLRaV) ;tissue culture of stem tip;heat treatment;virus passi-

vation;elimination of virus
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BRG AR FGE AR A A 21, 590 BTl AR B AR A A
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HAEREEM L, A ). faFE K. Bk 2000
L AHGE M AR ECA 47 M b A
M-3%%5 5 ( Grapevine leafroll associated virus, f&j FK
GLRaV) S AT 1 % Jd -5 B Y — Fof 1 58044 7 24
FREEA . % 18 4l it 7E KK B A D 2K
1936 4F1E [ Y Schen ik B, HO2 —Fh 28 5 45 4% G 1)
W EE T B OR VR R R ) R EAE YR, A
1979 4F LIk, 36 18 B b . H A 85 6 (9 B 27 A0 4k
WL 2% 1) 4] 25 A5 I 18 BERLAA L OF B0 TR R Y
SRR TAES . A A A OGO B O R B R
(Closterovirus) L G . BLAEE A 8 F 1 25 & i 4
KAt (GLRaVI1-8) Bl i . HoRLIA K BEAE 1 400~
2 200 nm, Z#t—FE 5, GLRaV-1,GLRaV-3 fi
GLRaV-7 J& it J& # 49 4 M5 1Y E 0% J5, T GL-
RaV-3 43 fifs ) i M LB I e KU . %W
BEE o [ A 49 A= 7 b & AR AR T D RROTE
] R R e Sl e
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7 AEBIG b ISR A 2 K A ] TE e R 2 B A
25 45 I R A AR RS RS . 20 el 70 AEAR AR
2 [ F¥ 2R R KRG IR 46 25 15 37 AU W R B T A
R . 25 SOR AL B L 2B R 4 Al ok L il
R AR A B AR . TR B 2 R
FHAZ IR AL PR 1 ~2 mm [ 5] 25 25 9 F 4 4 04 1 L O
FIH CO, Fil v 5 1 b 30 28 Be iy 5 Wk b A7 T B A
%5 F P95 B A 9 5 AR T I A5 kL A < SUER
A7 AR B S S o B RO R RE . (HRKE A A 2R R
B IR 5 A B8 R B 2 0 AR S G B0 R A 4 s
o Y 7 15 ) R WL ARG
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I8 B B g e Rk R T T ) T A A T AT

(/N E S PR S IR SR - S E b 3
NVLE DAY /B R B ST S RN N L T P (1
L1 R 3 N = IR A S SN R T L T P =
ORI T EIRERYG) MW 4~5 4F, W5 &M
H-3(GLRaV-3)iy5h7e 8 H (CP) HL L iE HAR i
AR b - 40 S CHRP-TgG) FJC 3 #) 49 #F i, 21
T o B 2 B A W Y 5 S8R e T AL Bt gk
A ARA R TTAEA A . DG-250 HY g BEAX Hy T
S5 i $ 4L
1.2 HEBEEFRREFRNEL
L2.1 B3 aheimd 5 hAasRIEA
AR 1 AR AR A S IR S KR Pk T . B R K B
Pk 30 min, 85 HL 5~ 6 cm B ZF 2K B, K B4 B
75 V0 WURE VR M AORD L T bR R T L B 1 g/ L TR
THBE 5~6 min, SR J5He b T Ja sh 5 57 B (LA GS S 5
ABEFE I, 43 W B TAA 0.1 mg/L + 6-BA 0. 05
mg/L.JAA 0.1 mg/L.TAA 0.2 mg/L+6-BA 0.5
mg/L.IAA 0. 05 mg/L-+6-BA 0.1 mg/L 1 IAA
0.05 mg/L+6-BA 0.05 mg/L, MM ZE) .
12,2 skR3EEeh0hie B MGRERD JC I . 78
XCH BN P 1 mm 2540, B2 R0 T MS, B 5%
FL (P 1/2MS Sy A B g5 5, 43 51 B i TAA 0. 2
mg/L+6-BA 1.0 mg/L. +KT 0.5 mg/L.IAA 0.2
mg/L+ 6-BA 0.5 mg/L.IAA 0. 2 mg/L + 6-BA
5 mg/L+KT 0.5 mg/L,IBA 0.2 mg/L-+6-BA
.5 mg/L.IBA 0.2 mg/L+6-BA 0.5 mg/L+KT
5 mg/L.NAA 0.1 mg/L+6-BA 1.0 mg/L+KT
.5 mg/L.NAA 0.2 mg/L+6-BA 1.0 mg/L+KT
5 mg/L.NAA 0.1 mg/L+6-BA 0.5 mg/L+KT
.5 mg/L.IBA 0.2 mg/L+KT 1.0 mg/L 1 IBA
.2mg/L+6-BA 1.0 mg/L),20 d J5 & 22 K
PN NG

i KAR &3/ % = (20 d J5 i K2 B/ 25 R

B X100% .
1.2.3 3z ikeimd BHERKAESHNENR

YIAL 2~ 3 AN ZEA By /N, B 35 3] BS 15 97 3%
(LI BS R RAREE 25, 43 I B in NAA 0. 2 mg/L+
KT 0.5 mg/L.IAA 0.2 mg/L+6-BA 1.0 mg/L.
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IBA 0.2 mg/L+6-BA 0.5 mg/L.IBA 0.2 mg/L+
KT 1.0 mg/L 1 TAA 0.2 mg/L+KT 0.5 mg/L)
LGS, 1 75 3 (DL GS g 3 A 85 3% 36, 4 31 B
TAA 0.2 mg/L+6-BA 0.5 mg/L.IBA 0.2 mg/L+
6-BA 1. 0 mg/L. NAA 0. 2 mg/L + 6-BA 1. 0
mg/L.NAA 0.2 mg/L f1 IBA 0.2 mg/L),20 d J§
GE T W I /N bR ORI T /NP

W /N SR/ %6 = (20 d J5 I BT /N Bk B/ a2
RBLE) X100%
1.2.4 AMRBHRAGHE M0 B TRIE/N
RIS B Ak 3 MS, 5 55 95 5 (DL 1/2MS S BEA 85 5%
B4y MBI NAA 0.2 mg/L+KT 0.5 mg/L.IAA
0.2 mg/L+6-BA 0.5 mg/L.IAA 0.2 mg/L+KT
0.5 mg/L.IAA 0.2 mg/L+6-BA 1.0 mg/L+KT
0.5 mg/L 1 IBA 0.2 mg/L), %t 20 d J5 41
T OLAT 30 d 5 B 2519 B BRI DL

AR R/ Y0 = (AR 25 BB/l 25 B D X
100% 5

B R/ Vo= (3~5 F5R M 4~5 Fopi ik iy /i
B/ R ZE BEBD X 100% .
1.3 FIARMEREFDEHSE
1.3.1 ZERRISFBEZRGH A BRI .H
T BEERA T3 A SRR ) TC B 7E B H i B
THIHC0.3~0.5 mm 1 0. 8 mm 224, ¥E i & 4 19
STINER T Sl T | 1 Mok i/
1.3.2 #AEABERHYh BEBH LN
R B CBEEI RS R EEER MM A
dity PR 26 7 T AR AL B b, R R R R
JER 7020 ~80% , ¥ EfE I (38 “CH AL FE 30 d
AR (AR 38 °CL, 7 M 32 CH#ALH 60 d J5, B
AN B 1. 0~1.5 mm 25, 78 I i 4 19 85 5%
B LRI B R A
1.3.3 XE GRS RLEFG 0 M
RERL A= MR A o i 7E LRH-250-G &' IR 1% 55 48
H SR B (32 °CH T dL AR AR IR E T & 38 °C,
Ay AL FE 20,30,40 d J5, #IEL 1~1. 5 mm 2542,
TE i BE G 10 3% 37 5 L85 5% T8 il e A bk
1.3.4 AN AL BEFRG P FE kK
IR AR M BUER I3 A A R 25 R,
TE R 2 Al AL ) WCT A 5 52 (PG b 4 AR
FR AP R 24 B 2 = B IR A 1 000 £ Y
BRI B R (R 95 5 o3 PR T L 5 0 8 4 1
B 3R HE A ), b 3B 57 8 0 2 B 10 R0 L 6 IR R 5%
TR Y 58 B A AR

.4 BEHAEZEENFESKRN

SR ) 4% ELISA Jy i f i 4 4 41 485 1 1
RGO, WA FE M INFEARZZ pIR (TR LE 1 s 1D
WFEE .5 000 r/min B> 7~8 min, B L iE WA .
I Bof ] B, B 22 o YR B L 1/10 MR B2 o A TRl Bk
Wz .4 COREE LR, GLRaV-3 %t Ifil & i T 4E vk Bif
12 000CHRFR HE ) AR o 450 Ak W il A = T SR 19
TAEMREE R 12 500 A L) . HRP-1gG 2 W K ¥
R 0. 04 % B i F 0. 15% 3 A AL A L AE 0. 01
mol/L ¥ m-# iR (pHS. 4) 22 vp i b, Jn A i Bk
Mm% G CE 10 ~ 20 min, &L 50 pL 2
mol/L H,SO, £ 1k J i » I g 5R 2 55 46 0 {X DG-
250 P 5E ODygo B - LARE AL & 5 911 X5 RS OD,g,
FAB (P/ND=2. 0 B 72 Sk PHAE R

2 HRE

2.1 HEBREFREEREZNETL

2.1, 1 ShHLARIEA ASIEIE AT SRR 0 AR IR R 3R
SEAR W CTEERI MR L R L PE LA
R ER S S E R A TE GSHTAA 0.1 mg/L+6-
BA 0. 05 mg/L.GS+1IAA 0.1 mg/L.GS+IAA
0.2 mg/L + 6-BA 0. 5 mg/L.GS + IAA 0.05
mg/L+6-BA 0.1 mg/L 1 GS+IAA 0.05 mg/L+
6-BA 0.05 mg/L 5% Fin s, R AR’
A, HoAl 4 A R T B SRR KO R &
ZIIN &SIV % N S R RPN RN
Bl 2 B R OB SRR B R .

2.1.2 @#RAHABAAGFL MERIAUE
Mg R JC T 2R R TE MS; il BS; KR W
i R A & S5 IR T /N A 13 0 - 430 R 90. 024
1 80. 0% ; ek o MS, Al BS, \GS, 55 5% 3k L i K A8
S R M WY /b bk ZE R R 82, 9% M 76. 50,
76.5 % . 1 Ho Al 3 3R L 1 B SRR R 2

2.1.3 AMRBHRAGIFLE ME2ATUER.KH
T T A A A B AR AR B R AUR A W
M, For MS (1) 55 2 80 B df, 20 d B AR AR R R
100%,30 d J5 i 23k 97. 5% ; ik MS;,,20 d
B %k 83.3%,30 d JFE T RN 71. 4% ;1M
MS,, \MS;; fil MS,, [ 55 F2 R B 5 2% .

2.1.4 FEAHNHRAGBRIZAZR NEKIF
WL TER] — 4 55 37 2 (MS, \BS, \MS;) ., AR & F
MIZEREEFRAMCRA A R 2 5. Mg REH0 &R i 85 9%
BRI AT 2R R K AR B 52 (R IR /bR A LR R — IR
B LT 3 B3k 90. 99,80, 0% F193. 8% , B 2



88

TH JEAR MR 222 4 CA SRR 2 RO % 36 %

ZEBE 30 d MR FEAR KON 3. 15 AR O BRI
A 2RO AR Sy T6. 006 I TE /N bR AR R
68, 400, — YR G %A 88. 504 . HAZF 2R B 30
d HYSE SRR 2. 85 “IE TR BR RS DY L7 2 A i Bl Y

B IR AR AT L VE B B I R A R e IE /R R
BCHT RN 30 d B B BE AT RO S s T ER s T E
TFg A BITEAS R B O BErg B FR CR S OR FAE L BT R
2= T HAb gL

F1 AEHRFEEEFEN BRE TEHHEZLANEFRYR
Table 1 The culture effect of subculture and multiplication media to Merlot Noir
. ¥ Wi JE /N bk
G R e 2 g % K A% W T /N :
. . . AE\I/\ A /A}\ - X . . ;r\//o
s BRI ERM WRFDR gy | g T Numberof  EF/
T . Total number Number of T . . Rate of
Number Media ingredient . . Rate of Number Media ingredient deformity .
of stem tip swell tip . . deformity
swell tip seedling .
seedling
. 1/2MS+TAA 0.2 mg/L+6-BA B; +NAA 0.2 mg/L+ _
MS, 1.0 mg/L-+KT 0.5 mg/L 41 34 82.9 BS; KT 0.5 mg/L 26 76.5
1/2MS+1AA 0. 2 mg/L+6-BA Bs +1AA 0.2 mg/L+ B
; 25 ;
Ms, L 25 9 36.0 BS a0 mel 19 76.0
1/2MS-+TAA 0.2 mg/L+6-BA B; +1BA 0.2 mg/L+ ,
2 3 5
MSs )5 mg/L4HKT 0.5 mg/L 2 12 4 BSs 6 BA 0.5 me/L 15 LT
ToMG 0 T g i
MS, 1/ gMS+IBA 0.2 mg/L-+6-BA 33 m 424 BS, B‘,:FHE/\ ()./2 mg/L+ 99 66.7
0.5 mg/L KT 1.0 mg/L
1/2MS+1BA 0. 2 mg/L+6-BA i Bs +1AA 0.2 mg/L+
D5 2 . 5 n .
MSs 0.5 mg/L+KT 0.5 mg/L 0 18 90.0 BS; KT 0.5 mg/L 16 80.0
1/2MS—+ NAA 0. 1 mg/L+ 6 - GS+TAA 0.2 mg/L+ ,
MSs BA 1.0 mg/L+KT 0.5 mg/L 30 I 30.0 GSi 6-BA 0.5 mg/L 13 76.5
1/2MS+ NAA 0. 2 mg/L + 6- . GS+1BA 0.2 mg/L+ .
. 2
MSt A 1.0 me/LEKT 0.5 mg/L 49 21 12.9 G5 CBA T 0 mg/L 28 or.1
1/2MS+ NAA 0. 1 mg/L + 6- . GS+NAA 0.2 mg/L+ -
MSs BA 0.5 mg/L+KT 0.5 mg/L 28 ’ T GSs 6-BA 1.0 mg/L 3 7.0
MS, 1"’2M5f IBA 0.2 mg/L+KT 27 3 11.1 GS, GS+NAA 0.2 mg/L 4 57.1
1.0 mg/L
/2MS 2 me/L-+6-
Ms,,  L/ZMSTIBAD.2 mg/L+6-BA 30 13 43.3 GS;  GSTIBA 0.2 mg/L 0 0
1.0 mg/L
R2 AREREREN BRI EXREFEREREIMENTIT
Table 2 The effect of different rooting culture media on the radication and
bloting of the stem with single bud from Merlot Noir
P 20 d 30 d
it 25 B ¥ - e T
e e s Number of the T HfH2 gy = DM ey
Number Media ingredient stem with ’&ﬁszy Rate of Multiple Rate of
ingle bud Mean radication . of stem .
single bu radication . seedling
number of stem breeding
MS, 1/2MS+NAA 0.2 mg/L+KT 0.5 mg/L 30 6.1 83.3 2.1 71.4
MS;;  1/2MS+IAA 0.2 mg/L+6-BA 0.5 mg/L 35 0 0 1.0 0
MS;; 1/2MS+TAA 0.2 mg/L+KT 0.5 mg/L 41 0.3 16. 8 3.0 0
1/2MS—+TAA 0.2 mg/L+6-BA 1.0 -
MS,, mg/L+KT 0.5 mg/L 29 0 0 0.4 25.0
MS;; 1/2MS+1BA 0.2 mg/L 32 10. 5 100 3.3 97.5
3 FAEAEERMBEEFYARNER
Table 3 The comparision between the effects of isolated tissue culture in different grapevine varieties
MSs BSs MS;5
N 30 dH
ERH - 1 K A - /N . ‘ , WHATE RERE/d
”E"].ﬁ] Number of 71—2@\/'\% i{;‘(/ﬂ? ﬁ%/l\ﬂg R/ % Zié‘\/'\w I/ SOE:i multiple  Growing
Variety stem tip (Ji)ov(»{rmg Rate of (;Lov(\lzmg deare qf (Jilov;mg Ra;ei.of of stem time
ody swelling tip ody e orrlmty ody seedling breeding
seedling
BiBE M Gewurztraminer 50 38 76.0 26 68. 4 23 88.5 2.8 101
415 Chenin Blanc 52 33 63.5 19 57.6 14 73.7 1.8 108
i Jp ¥k Cabernet Gernischet 51 37 72.5 23 62.2 19 82.6 2.4 108
P 4ii Syrah 50 39 78.0 26 66.7 22 84.6 2.6 105
# FEH Merlot Noir 22 20 90. 9 16 80.0 15 93.8 3.1 101

5 AL A Bl 2528 55 37 B SRR BIF 75 A9 B8] A
101~108 d, Kb [E P 5 FH 5% 33 3L B 32w |) (120 &) 4
B 12~19 dy KRR T 5 25 5 IR 8 5 1 R

2.2 FAREREFEENRSESS
2.2.1 ERRAINBEEERBLELEAOHw FTA
R, MY CER K E R 0. 3~0.5 mm B, /ML
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MR R 200 9% ~ 54. 9% . GLRaV i % & A
83.3%~86. 4% s MYTHZERKJEFE 0. 8 mm DL I
I /NBRFETG 2 68. 6% ~78. 7% . GLRaV (1) i &
ALK 59.5%~70. 8% (| 1), nl UL, ffi 5 224K
JE BRI L A7 I SRR T I B R T . B3R 4 B

LAFE o A [5] i o ] 38 46 25 2R (9 17105 R R 22 57
HERKIEN 0.3~0.5 mm I, “BUEE I dh Ff (19 7
BRAFIT H60 54,900,100 P AL 1 R 5872 A
() /INRRAE T AN 20, 9 70 28, 200 AR B RE AR 4%
by o ) 22 S AN EE TR

R4 ZERRMMFAREHRMIGEETENRERHZ MW

Table 4 The effect of the size of stem tip on the survival rate of seedling and

GLRaV elimination rate of different grape varieties

o EREM/mm MEERE WK o b ANGRAEER/ Y GLRaV B %
Variety Size oAf stem Number‘ of Numbér of ‘ Number of ‘ Rate of surviving Rate of eliminating
tip stem tip seedling virus-free seedling seedling GLRaV
kDA 0.3~0.5 86 18 15 20.9 83.3
Syrah 0.8 40 28 19 70.0 67.9
HE% 0.3~0.5 78 22 19 28.2 86. 4
Ugni Blanc 0.8 35 24 17 68. 6 70. 8
B I 3 0.3~0.5 51 28 24 54.9 85.7
Gewurztraminer 0.8 47 37 22 78.7 59.5

oo

>

4

gy

gan oo

1 GLRaV I 75 % % %5 [t 2 1 (5%
K/ 0.8 mm) i ELISA ¥ il
The ELISA detection of GLRaV antiserum for tissue

Fig. 1

culture seedling of grapevine (stem tip size 0. 8 mm)

2.2.2 HABNFERBRABLEXR FO WY,
A A2 i Pl 2 1Y B A B L RS B S ZE AR AT
gt /N R AE TG B M GLRaV i 5 5 35 4301 ok
34.4 0 95. 5065 A% Wik # AL B 43 B S 50. 0% i
91,7 0 o A% Tk AR AL FR ) /N B A7 0 23R 5 T AR A 3 4
i 15,6 %0, 1 GLRaV il 8 S AH 22 R K. b salizs
PRHEFE (0. 3~0. 5 mm) A L, A 4b B JE /MR A7 16
M GLRaV 8 51 7. 5% 1 8. 5%,

s o [0 L R AR L AR A BRSNS R R
GLRaV [ 8238 25 F A0, “ My S0 A% 1 $4 4 34 5 /)N
PRAF TG 335 83. 3 %0, 17 Hofihy i F 3% 3 1K T 45 %05 1
GLRaV B8R4 S Ay g s, ik 8] 750D I,

RS RABEEREFELEEWNABITMMATHNRELR

Table 5 The GLRaV elimination effect of cooperation between the heat treatment and the tissues

culture of stem tip for different grape varieties

o b3 BT SIS 44 AL Bt 27344 INRAFIR R /Y GLRaV il %/ %
Vuuri . Treatment Number of Number of Number of Rate of surviving  Rate of eliminating
anety catme stem tip seedling virus-free seedling seedling GLRaV
TR {H #& Constant tem- 16 6 6 37.5 100. 0
Gewurztraminer perature ' ’
g 8 N -
F1 £ % Ugni Blanc Lﬁer/‘;“t U&:“Sta”‘ tem 18 4 3 22.2 75.0
IR EE Bk Cabernet H #& Constant tem-
Sauvignon perature 14 6 6 12.9 100.0
g C -
Hg JiE Merlot Noir Lﬁer/iu(;:“m“t tem 16 6 6 37.5 100. 0
41t Total 64 22 21 34. 4 95.95
BREHK 7% J& Changeable
Gewurztraminer heat temperature 18 8 7 A4 87.5
- . 25 ¥ Changeable
1% 58 Ugni Blanc heat temperature 8 2 2 25.0 100. 0
TR Ek Cabernet A5y Changeable
Sauvignon heat temperature 10 4 4 40.0 100.0
B -
WEREHL Merlot Noir = it Changeable 12 10 9 83.3 90.0
heat temperature
41t Total 48 24 22 50.0 91.7




90 DU AL AR MR R 22 i CA SRR 24 D) 36 &
2.2.3 RXEHARARARLET R G EXE HE RaV BiEE R W F IR E .15 90. 0% DL |k, s afi =X

6 BI DL, CHEREHL A B AL B 20~ 30 d A K FRE
B RSN B 3R O L AE TS Rk 85. 0% LA L GL-

REEFE (0. 3~0.5 mm) B /MRS KA GLRaV Jii
FHRMEE 516X M T7.1%.,

6 ‘HBREOKEEFAARLERNEHESHRE
Table 6 The GLLRaV elimination effect of the test-tube seedling from Merlot Noir at different heat treatment times
P Ab PR A/ d WK R 2R B TR EL T BB AL IR/ % GLRaV Wi#EEH/ %
Heat treatment Test tube Number of Number of Number of virus- Rate of surviving  Rate of eliminating
time seedling stem tip seedling free seedling seedling GLRaV
20 4 Good 21 18 17 85.7 94. 4
30 B4 Better 23 20 18 87.0 90.0
40 #5722 Bad 15 10 9 66. 7 90. 0

2.2.4 FRELAAN L EZNBEG 0 FHLK AT
SR AT A 500 £ 89 WCT 1 F U8 5 e W, 45
A3 A SRR L R B 2R R 63 L 5 SR 30 d
AT 8 2L MG 2R BB G0, B A KB
ZENAE N AR . BEFREE T 1 000 5 WCT

xR7T RESEUFLENTE

S e

H & m

MFEIE 5B, GLRaV 8 28 H JFE R 9 39. 700 42 &
) 76.5 %0 F180. 0% 5 {H 25 7 %t 25 4 2 K A 9 il 4
FH o /NBRAE 15 R i ROk Y 82. 1% R % 31. 8% Ail
28.6% (K D). HHh.FWFEN GLRaV 5 R w5
F WCT . 5d B A [a] i Fb ot 24 391 (4 S oA ]
YR TE SR

Table 7 The elimination effect of GLLRaV on the virus passivaor treatment in different grape varieties

o IR A 4 TR EL TCEE MR R/ % GLRaV &3/ %
W b 3 i i . . e
Treatment Variet Number of  Number of Number of virus- Rate of surviving Rate of eliminating
catme ariety stem tip seedling free seedling seedling GLRaV

7% #Z Bk Cabernet Sauvignon 42 16 13 38.1 81.3
4 £ %& Ugni Blanc 33 8 6 24.2 75.0

WCT R .
BiEE I Gewurztraminer 32 10 7 31.3 70.0
&1l Total 107 34 26 31. 8 76.5
TR EZ Bk Cabernet Sauvignon 39 12 11 30.8 91.7
B 4 E%& Ugni Blanc 30 6 4 20.0 66.7
Fengyuanbao BRI Gewurztraminer 36 12 9 33.3 75.0
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