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Meristem Tip Culture of Grapevines

Yosuame Yamaxawa, Hasme Koike, and Yasvmioe K amivo

The Experimental Vineyard, the Institute of Enology
and Viticulture, Yamanashi University, Kofu 400.

A suitable method for the regeneration of intact grapevines was investigated using the
meristem tip culture for obtaining virus-free grapevines.
Five cultivars used were ‘Koshu’, ‘Koshu-sanjaku’, ‘Chardonnay’, ‘Riesling’ and

‘Cabernet Sauvignon’.

1) An optimum medium for meristem tip culture was tested using various modified Mura-
shige and Skoog (MS) Media. The growth rate of inoculated meristem tips was the
highest when the medium was composed of the MS diluted 2-fold, 0.1mg NAA/I, 1.0
mg BA/I, 0.5mg kinetin//, 4.0mg adenine/l, 30 g sucrose/l/, and 6 g agar/l (pH5.8).

2) For the greening and enlargement (stage A), and the monstorus leaf formation (stage
B) of the inoculatd meristem tips, appropriate auxine was IAA for ‘Koshu’ and

‘Koshu-sanjaku’, IBA for ‘Chardonnay’, and NAA for ‘Riesling’ and ‘Cabernet
Sauvignon’.

3) For the formation of multishoot (stage C), the MS diluted 2-fold, 0.2mg IAA//, 1.0
mg BA/I, 0.5mg kinetin/l, 4.0mg adenine// and 30 g sucrose/l were used, but for the
opening of small leaves (stage D), the concentrations of BA and sucrose were half those
described above.

4) For the rooting (stage E), the MS diluted 2-fold and 15 g sucrose// were required for
all the cultivars. Furthermore, the optimum concentration of NAA was 0,10 mg/Z for
‘Koshu’ and ‘Koshu-sanjaku’. and 0.02mg/l for ‘Chardonnay’, ‘Riesling’ and ‘Caber—
net Sauvignon’,

5) After the potting and habituation (stage F), those plants were easily established in soil,

TEY OFERBEET T EO—E % AN O 8L
CHEBLRFHTT, BENCEE L ABI T
fir] LEESH, TOFRCONWTIIBRCHZE < D
BT RN TN D,

TEY DIERIEE O OZTHEED WL ERRIEE

* R, HVEAETTE®
AR E AT 2 —20—3

L EDNTNWD BEIL, R B3, EREC
T, HILVWRED /v — Y DRB LB/ Y L VA
7 ) — DIEMEEEY BRCERLSh TN DL
EARN

BE, BT P yh 2EESERL, TPYR
EORAFNIGEES N EECH D C &, HE
REFENER S RSB X BTN BB RN &,




8 [LJIT o 2N © FHEF

LRV ANVR T Y = EBLERIC X - TITD
NTWeCEREDDH-T, DEVHRDEATHD
g, 970FERCAY, ZORIIFINFESPINDX
BIEE 5Tz

HAZRNTIE, BROPRXD BHFIFY,
BEHOPILLD ‘Bl DEEFIEEOREND DI
TEIRN.

& T, HERoPOFELSEIC, HAGRD
7Py THd ‘AN & FNER’, Zhicv (4 vH
Z7FyORENEETHD ‘Y FR, V=R
YO, CARNVF Y —E=AY D5 FEREN,
TANATZ ) =k BT, AEERITUHEEND5mE
TEYMHADFEEE COBBEXIRET Uiz, FRCiEsvE
Y, EONDA—F v YEOBECHXIEITEECD
WTREICHET LoD T, ZOREICDONTHET
2.

RBEMELAE

HETEIE UV —7wu— vy (v (leafroll
virus) WHER L TWB R TEIz “BEN’, ‘H
M=R’, ‘v +/VF* (Chardonnay)’, ‘Y —2RY
7" (Riesling)’ Zhic ‘I_XNVE - Y=Y =%
(Cabernet Sauvignon)’ M 5 FfE, WInd[LBLAE
REEREHR 7 ¥ VEERABMCTER LB 7
~L0F AR & vz,

ERAOFHEE EHIOEERLIZENENDORED
FEHBE LT, THELRE, REFE2H0OC 5em
BEOEIWYD, K. FEHBED-OREEER
F} U v LK (NaClO-5H,0, 54032 3 %) 100ml
IC Tween 20 2B DEIE&TMAIZE 2 B, F4IE
BLann, 0SMBELCRE Lz, chik s ) —
Y RYFRICAN, REKT 3 EHEEHLI-bDOEER
RIEPHEFF TR Wz, IR ERE Loy
EAEEBRETCES, » ATEENC, HEREL~2
HMEETH0.2mm DR S IITHH Lz

HEHOARAARE Z0ORE HEAEHME LT
Murashige and Skoog ###h!9 (LI TMS £ 59)
Wz GEE X WITnd fEHEE - B, Bhc
WOV BB RIVEVEDA-FY VEHF [ P L=
v, RERIFE LT 285 (Sucrose) i 7-=. pH %»
ek, MPREREZA, BRLBE, B oyo=F7
7 A 2EDIEAEBECTE, TIVIHRA VT EILE
Bl T, 114°C, 1543, A=t 2 v—7CRELI-.

FERKEINT W bEEEKE AV,

BEEE EEIATERBELAY, BIETEaEy
B R O T A EORE 0, FREE3, 000~5,000
Ix. 1SREAIMEAIE L, HEHEREE 25~28°C T o e,

BRRUER

7 FUyBOEEREECINT, EEFIIHEESD
B EAOBIRD O EMADOEA - gk EFICW s
TOAEBBEYFLOTARDE, HROPOHELIZ
IZRRC, A D FHIZTO 6 BRI bIT T &n
T&Eiz.

bbb, Al EEMOERIORYUIEXE, B
W RO, CHI: va— T OFAN (S5
DENEHIND), DHEi: INEOEBNI, EH: 3%
BEAEZEROMES, FH8: fETHTH 57z, LT
HNECISCTAR, BHEE----2ET.

DT, AFEEDOIEYE » TRBRREHET 2.

1. EREHORET

ETRLDR, EEAEHHBOREB2ERTZC
EHEDT, EREHOBRE 21751,

R THIEAEEL LT, MSEZDDD, HERE
DPNENSF T F VI WICM S 80D 1/2 JEEE D%
Hi, ZIUCEIED PO BTz M S S5O 3K
(NH,NO; KU KNO3g) % 1/10 BB & Uiz sEiha
WT, ARFIEEHEE (K90.2mm) OERNS, &k
FER (892.0mm) & DNWT, EAREHOEETONT
ALz,

BRI E LT, YR VverDd—=%
¥ V1% NAA (a-naphthalene acetic acid) 0.1 mg//,
L LA & A4 =% BA (6-benzylaminopurine)
1.0mg/l, 714 %7 (Kinetin) 0.5mg/l, 75=~
(Adenine) 4.0mg/l, Zhics 25 30g/l, ¥RER
6.0g/l @MU, pH5.8 & L7z,

FEAEARGIEY v (18X 9%0mm) EHWC.

ZDfEE% Table 1 IRz,

EB ORI, WIhbEKR%EOHE, #0.2mm
DEERIEHHEED K 2.0mm SRR A L@
BHECRUIc, FicEBEHE (2.0mm Y RRAEFLE
AL/ SEEEED dE&DbETRLUIE.

CCCHEEMTHEEEORN - K%, K5 HEE
TR LB o0, EESRHgELD
IR, PIAREEOFIZY, BH - BRCREzPID
DIERmERKDDOEHBTL, HRAEEEND C

—




7'V B0 RS 9

Table 1, Effect of basal media on the growth of the inoculated meristem tips.

"

Cultivars
Koshu- v G Cabernet
m Koshu santjak Chardonnay Riesling Sawvignon
MSb 2/209 (10, 094) 3/18(16.7) 2/20(10. 0) 3/19(15.8) 2/20(10, 0)
1/2 MS®) 8/27 (29.6) 16/31(51.6) 4/16(25.0) 10/20(50. 0) 8/20(40. 0)
1/10N-MS® 1/16 ( 6.2) 4/20(20.0) 1/17( 5.9) 1/19( 5.3) 1/18( 5.6)

—_—

(cultivated for 30 days)

a) All the media used include : NAA 0,1mg, BA 1,0mg, Kinetin 0,5mg, Adenine 4,0mg, Sucrose

30g, Agar 6g/l (pH 5.8).
b ) Murashige and Skoog medium.

¢ ) Murashige and Skoog medium diluted 2-fold.

d) Containing one tenth amount of nitrogen of the MS medium.
e) Number of the greening and enlargement (above 2,0 mm)/

Total number of the inoculated meristem tips.

Table 2. Effect of Auxins on the greening and enlargement of the inoculated meristem tips (Stage A).

Cultivars
m Koshu gg?sﬁu Chardonnay Riesling g:k:irgnggn
NAA 8/27% (29.69) 16/31(51.6) 4/16(25.0) 10/20(50. 0) 8/20(40.0)
TAA 5/25 (20.0) 13/29(44.8) 6/20(30.0) 2/20(10.0) 2/20(10. 0)
IBA 7/29 (24.1) 11/28(39. 3) 6/20(30.0) 4/20(20.0) 6/20(30, 0)

(cultivated for 25 days)

Media ; MS medium diluted 2-fold, Auxin 0.1mg (NAA or IAA or IBA), BA 1.0mg, Kinetin
0.5mg, Adenine 4,0mg, Sucrose 30 g, and Agar 6g/l (pH5.8).

a) See Table 1.
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Greening and enlargement (stage A)
of the inoculated meristem tips.

Fig. 1.
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Table 3. Effect of Auxins on the monstrous leaf formation (stage B) from
the greening and enlargement stage.
Cultivars
Koshu- . e Cabernet
h Koshu sanials Chardonnay Riesling Sauvignon
NAA 7/270 (25.995)  6/30(20.0) 4/16(25.0) 20/20(100) 16,/20(80.0)
TAA 24/28 (85.7) 25/29(86.2) 6,/20(30.0) 12/20(60. 0) 14,/20(70. 0)
IBA 15/28 (53.6) 13/28(46,4) 10/20(50.0) 20,/20(100) 18/20(90. 0)

Media ; see Table 2,
a) See Table 1.

(cultivated for 15 days)
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Fig. 2 Monstrous leaf
formation (stage B).
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Table 4, Formation of the multishoots (stage C) from the monstrous leaf formation stage.

Koshu Koshu-

sanjaku

Chardonnay Riesling

Cabernet
Sauvignon

13/212 (61.9%) 19/22(86.4)

34/43(79. 0)

62/70(89.0) 42/75(56, 0)

(cultivated for 20 days)

Media ; MS medium diluted 2-fold, TAA 0.2mg, BA 1.0mg, Kinetin 0.5mg, Adenine 4.0 mg,

Sucrose 30 g, Agar 6 g/l (pHb5,8).
a) See Table 1
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Fig. 3 Multishoots formation (stage C).
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Fig. 4 Opening of small
leaves (stage D).
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Table 5. Opening of the small leaves (stage D) from the multishoot formation stage.
Koshu- T Cabernet
Koshu soniale Chardonnay Riesling Sangtonci

13/21(61.9%) 24/30(80.0)
2,59 5.1 6.8

11/34(32.0)

48/62(77.0) 20/42(48.0)
7.3 6.6

(cultivated for 20 or 30 days)

Media ; MS medium diluted 2-fold, TAA 0,2mg, BA 0.5mg, Kinetin 0,5mg, Adenine 4.0 mg,

Sucrose 15 g, and Agar 6g// (pHb5.8).
a ) number of opening leaf shoots.
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Table 6. Effect of NAA concentrations
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Fig. 5 Growth of shoots
and roots (stage E).

on the growth of shoots and roots (stage E).

Cultivars ; Koshu- A Cabernet
Ko Koshu semialey Chardonnay Riesling Sauvignon
0.10 13/19(68.49;)  25/30(83.3) 2/8 (25.0) 14/27(52.0) 2/11(18.0)
0.02 3/14(21.4) 7/30(23.3) 11/11(100) 21/29(72.0) 6/12(50.0)
0 0/16(0) 0/30(0) 4/11(36.0) 5/30(17.0) 0/12(0)

(cultivated for 20 days)

Media ; MS medium diluted 2-fold, NAA 0,10, 0.02, or Omg, Sucrose 15g,
and Agar 8¢/l (pHb5.8).

= 444%
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Fig. 6 Potting and habituation (stage F).
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Fig. 7 Growth of shoots in
soil.
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