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Effect of Cytokinins on In Vitro Growth of Grapes (Vitis spp.)

KIM, Seung Heui - KIM, Seon-Kyu*
Dept. of Horticulture, Chungbuk National University, Cheongju, 361-763, Korea

ABSTRACT Effect of cytokinins (BA, TDZ, zeatin, 2iP, and kinetin) applied either singly or in combination on in
vitro growth of two grape cultivars ( ‘Cabernet Sauvignon’ and ‘Campbell Early’ } was investigated as a serial work
for mass production of grapevine nursery stocks. In single treatment, shoot growth of two cultivars was most
favorable in control. Shoot proliferation was satisfactory with 10 uM BA regardless of cultivars and cytokinin
combinations, followed by TDZ. Other treatments resulted in very poor or no branching. Total explants ready for
subculture produced by 10 uM BA outnumbered those by other treatments. TDZ was also effective. TDZ
significantly increased the fresh weight and callus formation while shoot growth was unsatisfactory. Shoot growth
response of two cultivars in combined treatments was also most favorable in control as was in single treatments.
When TDZ was combined with zeatin, 2iP, and kinetin which failed to induce branching, proliferous branching was
induced though the shoot number was behind that of single treatments of BA and TDZ, TDZ was very effective for
total number of explants and fresh weight, showing 10-fold increase.

Key words: Callus, cytokinin combinations, fresh weight, rhizogenesis, shoot growth, shoot proliferation.
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2 A FAE F52 TEF 48 =3 Cabernet
Sauvignon’®} 1] =0l Campbell Early 2] 28 S3HZ
AAE A SHXIEAGAAA Feprp A 134 F4
AE AMF3I & 30 em Zo|Z e} polyethylene filmS.
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QM HFFE 4~53] AFE o 07 cm Zol2 Fe}
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H7] 93t AEFIIS © - E83 AFelA dEA e
BA, TDZ, zeatin, 2iP, kinetin2 z}z} 59} 10 uM¥ A7}35H )
ZE o] 3197, T8 E = BA 5 M3} TDZ, zeatin, 2iP,
kineting Ztz} 5 uM, TDZ 5 uM=} zeatin, 2iP, kineting- 7+
Z} 5 puM, zeatin 5 uM3} 2iP, kineting 2}Z} 5 uM, 2iP 5
UM} Kineting 5 uM E& )3l w=)ol], sucrose 3%, agar
0.8%, pH 582 2 & A 5o 9eme E2tA g HEZ tA
o B33t 34 HESTh Mg 2L 25+1TCHA o
40 pumol - m” - s9] FEZ 16A)7b0] Ao 7 Zuisidn)
WG 45 & AL BAF, FABA T, B AAFE 4
7 ZAPER e BEE AP SRy 39tEo g A
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Table 1. Effects of kinds and concentrations of cytokinins on plantlet growth of ‘Cabernet Sauvignon™ cultured in vitro after 4 weeks of culture.

Cytokinin (uM) Shoz)ctrif)n gh No. shoots 1:;');;:?: Frz:rsigvt. Cagllz)w t No. roots
Control 124 a° 1.lc 40d 200.8 abc R 47b
BA 5 31b 37b 770 209.1 abc 464 b -
10 25d 6.1a 103 a 180.7 abc 354b -
TDZ 5 2.6d 30b 63¢ 3016 a 199.8 a -
10 20d 34b 6.7 bc 3150 a 2270 a -
Zeatin 5 75b llc 4.14d 198.9 abc 729b 27e
10 65b 10c¢ 6.4 bc 204.6 a 578b 9.1a
2iP 5 6.8 bc 1.0c¢ 3.8d 251.9 ab 1000 b 56b
10 58¢ 10c¢ 34 de 143.3 be 316 b 44b
Kinetin 5 35d 1.0c¢ 2.8 de 103.0 ¢ 489 b 28 ¢
10 33d 10¢c 22¢ 976 b 399b 21¢

"Mean separation within columns by Duncan’s multiple range test, 5% level.

Y_: not formed.

Table 2. Effects of kinds and concentrations of cytokinins on plantlet growth of ‘Campbell Early’ cultured in vitro after 4 weeks of culture.

Shoot length

No. total

Fresh wt. Callus wt.

Cytokinin (uM) (cm) No. shoots explants (me) (mg) No. roots
Control 748 llc 3.6 cd 71.1 be J 4.2 ab
BA 5 16e 34b 70b 584 ¢ 258 ¢ -
10 2.3 cde 44 a 106 a 2294 b 746 b -
TDZ 5 22cd 31b 6.8b 3943 a 195.1 a -
10 1.8 e 31b 60b 468.0 a 3354 a -
Zeatin 5 7.0 a 12¢ 56b 114.3 be 540 ¢ 4.6 ab
10 3.5 bed 12¢ 3.6cd 107.9 be 380¢ 39b
2iP 5 3.8 be l.lc 34 cd 96.8 bc 217 ¢ 4.8 ab
10 45b 10¢ 36¢ 154.6 be 573 ¢ 6.2 ab
Kinetin 5 3.7 be 1.0¢c 40¢c 106.7 be 210 ¢ 5.1 ab
10 2.4 cde 10c 21d 83.7 be 170 ¢ 4.1 ab

“Mean separation within columns by Duncan’s multiple range test, 5% level.

Y_: not formed.
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HAow dETlME SRR FUh Fel4 zeatin 10
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‘Campbell Early' ¢} A% AA2 Cabernet Sauvignon' 3}
PREIRI R 27t 74 emZ 7 $5kt £A15E BA 10
M A7t 4470, BA 5 M3} TDZ 5 uMo] Z+zt 3.4, 3.17)
o) =02 gzl vl 3~4u] gon, thE AdMe
BA7t 92 gtth £ HHA 4% ‘Cabernet Sauvignon' 2}
H|<351A BA 10 uMA 27t 106712 714 £2 5948 2%
o, TDZE 68702 11 th&d AR AAFTES 0 A
2o v)3) TDZ 27} 3943 mg3} 468.0 mgo.2 ¥53] ¥
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Al 71 £2& oz 4 d+d (Li and Wetzstein
1990: Singh et al. 1992), £ A@ANME 22 A34E Ueh
Atk IeTolME AF, 53 Ax Fo] JAEHE Aom
BE et (Li and Wetzstein 1990: Singh et al, 1992 Suh
et al. 2001). TDZE AFEAME £2 AEIC €85 B
oJt] 10 uMAETE 1 uMelH EAE AZF7L o e
Aog wEo] (Gribaudo and Fronda 1991), & A g
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Table 3. Effects of combination of cytokinins on plantlet growth of ‘Cabernet Sauvignon' cultured in vitro after 4 weeks of culture.

Cytokinin Shoot length No. shoots No. total Fresh wt. Callus wt. No. roots
SuM:5uM (cm) ’ explants (mg) (mg) ’
Control 124 1.1 bc 4.0 cde 2008 J 47+06"
BA TDZ 2.5 bc 1.6 bc 4.3 cd 1000.4 bc 7286 b -
Zeatin 2.7 bc 23a 70a 1909 e 916d -
2iP 2.8 bc 12 be 2.9 de 2947 e 209.2d -
Kinetin 3.0 be 1.4 be 3.7 de 358.4 de 112.1d -
TDZ Zeatin 2.8 be 1.8 ab 4.8 bed 1506.1 a 10024 a -
2iP 27 be 24 a 6.0 ab 1254.7 ab 623.0 be -
Kinetin 2.6 bc 23a 5.9 abc 673.0 cd 461.1 be -
Zeatin 2ip 35b 1.0¢ 23e 2167 ¢ 132.1d -
Kinetin 370 10¢c 23e 3059 e 178.1d -
2iP Kinetin 16 ¢ 10¢ lb6e 149.8 fg 86.1 ef -

“Mean separation within columns by Duncan’s multiple range test, 5% level.

¥_: not formed.
*SE: standard errors.
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Table 4. Effects of combination of cytokinins on plantlet growth of ‘Campbell Early’ cultured in vitro after 4 weeks of culture.

Cytokinin Shoot length No. shoots No. total Fresh wt. Callus wt. No. roots
SuM:5uM (cm) a explants (mg) (mg) ’
Control 74 ¢ l.le 36cd 71l g R 42+05"
BA TDZ 24 ¢ 2.3 be 43¢ 4742 cd 3239 cd -
Zeatin 1.7 be 1.9 cd 4.0 cd 140.2 fg 82.1 ef -
2iP 2.8 be 1.4 de 32cd 321.6 de 240.0 de -
Kinetin 1.9 be 13¢ 2.8 de 107.1 fg - -
TDZ Zeatin 2.6 bc 33a 99a 680.6 b 586.2 b -
2ip 3.1b 32a 9.1a 969.8 a 8073 a -
Kinetin 2.7 be 27b 7.00b 570.7 be 461.1 be -
Zeatin 2ip 2.6 be 10e 19e 257.0 ef 194.3 de
Kinetin 2.5 be 10¢ 1.7e 2416 fg 150.9 ef 3.61:04
2ip Kinetin 16b 10e l6e 149.8 fg 86.1 ef -

“Mean separation within columns by Duncan’s multiple range test, 5% level.

Y_: not formed.
*SE: standard errors.

Campbell Early' &8 XgollM A= AL g A
A& mRt AR 277 74 emE 7Y 3t EASE
TDZe) zeatin A 27} 3.37), TDZ 2iP %2]7} 3.270, BA9|
TDZA 7t 2.37) 2 & Yelsdtd. Cabernet Sauvignon' 3}
TR g AodMe BAHA SUT zeatind 2iP,
kinetind] TDZE & HHS 9 EXAE o & HUo Y,
BAY TDZE ©§ A g Axe] BA Gl v XA Z31%
o 2AAAFE TDZY Ao 2 E3E Hich A
A F& TDZ A2l#7F 7V sof TDZO) 2iP A& & +&
969.8 mg2.E 71.1 mge] AAFE B = 10u) o4+
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< g FolME o Ho 7 36719 wito] HUth

EE A 2o ek AARAA (AdSO4, NAA, BA) A3
oA, BA ©& AT ME 3~5 mg/Ly EE HY £ 3
mg/Lol Mt AZz7p Mg oL}, AdSO4 80 mg/Lst E4H
RN W 4 mg/LAME AZ7F TS A7 R,
E3] Himrod ¢ 7%, A247F 3 mg/Le] 0.570¢] B]a] 37)
Z 6vut o Btk (Suh et al, 2001). TDZE o5 AEEo
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