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Effect of DIF and Cytokinins on In Vitro Growth of ‘Campbell Early’ Grapes
(Vitis spp.)
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ABSTRACT Effects of difference between day and night temperatures (DIF) and cytokinins on in vitro growth of
‘Campbell Early’ grape plantlets were investigated. Shoot growth was suppressed by -7DIF (18/25°C). Effects of
BA and TDZ were not affected by DIF. ODIF (25/25°C) enhanced the growth with increasing cytokinin level. Kinetin
at 10 uM was the most effective for shoot growth with 87 mm among cytokinins used except for control. Zeatin and
kinetin each at 5 uM significantly increased shoot growth to respective 162 and 110 mm. In ODIF, two-fold increase
of 162 mm was obtained by 5 uM zeatin. In control, no further shoot proliferation was observed regardless of DIF. In
0 and +7DIF (25/18C), 4 shoots were observed with 10 uM BA. Zeatin, 2iP and kinetin resulted in poor shoot
proliferation while BA at 10 uM resulted in profuse branching in all DIF's.
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ARgl7] 918t Zeieke]l A Al ot (Krul and
Worley 1997; Li and Eaton 1984).

EEE AAAM JFE T8 SR 200009 A A zxo] 7 AR A AYEAAY 23 2
A 6,400 M/Tolth (FAO, 2001). S-EjutlMe &5 &3} Fo| &3 AFE ol Fh = J=H, Goussard (1982)=
2808 743 wowA AxHoz AHA} gikgo]  zeatindt BAS] @8 3 EEA7L A2 A vjAe ¢
FZ3E FAHNE Ko, Al ﬁli% 199613 27,196 haol A k2 Z ST} Lee 9t Wetzstein (1990)2 muscadine E T 2]
199913 30,537 haZ 713104}, 1 & 23 7438k 2001d dol 71U ulokA] BAS IBAVE A=A 3 Wkl u)X] & o
A 26,803 haold], ol HA 3¢ AuHEA 166,912 had] 8k9. a9, Sudarsono®t Goldy (1991) % &9 $x[d
16.1% <]t} (MAF, 2002). 2 A% ZAF9 zb0l& BA, TDZ, kineting tHe @ &4

EEE FE AU HE FHE 5 IS gle 99 Aty dFsidnk
A 2 A (Hartmann et al. 2001), &) AulE 7 Q= F9 AH7F AAS 33 (Appelgren 1991), 27] (Erwin et al,

AT,

FEES AY R viusoll Z9HY e HOE 4% 1991; Kozai et al. 1992b; Tutty et al. 1994) I12]7 AEE

¢le] (Chee and Pool 1987) B2 A48 o virus o]8e] 7} (Kozai et al. 1993)0] &8 AA|E 7, Fopzber 242 WA
A4 4 o} (Karlasson et al. 1989; Starrett et al. 1993).
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F %9 auxino] A}EHo £ 91 (George and
Sherrington 1984), EEME AZHT 34L& HsiMs
=X cytokinin® AEEe auxino] I 3
(Chee and Pool 1983) 922 cytokining FH7F8HA] ¥ A%
T9 awxinlZ 44 ¥y d#x Ut (Harris and
Stevenson 1979).
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29 7 Al 72 DIFY 9a-g Yolrr] s
AFEEE 71U oAl Ao A= BA, Thidiazuron, zeatin, 2iP,
kinetin® Z}z} 5, 10 uM F715F MS 7]32ulx]o)| sucrose 3%
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AAA ] WA A d3S Figure 13 Zth -7DIF9
zeatin 5 M X2 117 mme] AFO 2 20 mme] FF2 B
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ve o] EF0)tk 0 2 +7DIFE At o g Aol F
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o123 A= Kozai 5 (1992b; 1995)0] 71l 7242+ A
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Figure 1. In vitro shoot growth of ‘Campbell Early’ grape explants
as affected by cytokinins and DIF (A: +7DIF, B: ODIF, C: -7DIF)
cultured for 4 weeks. CT: control, BA: 6-benzylamino purine, T:
thidiazuron, Z: zeatin, K: kinetin.
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EA7E B9 (Figure 2) i 2tolAe BAHA ggkon,
o] 3k DIFA] ]| M= zeatin, 2iP ¥ kinetin-o| A= FA| 5
A 3tk ODIFA{2]ol X BA 10 uM7-E £A]57F 47 52H
TDZ A& Bs=stA EAHA. +7DIF A= BA 10 uM
3} TDZ 5 uM 7oA &% 47) 25917, —7DIF:= BA 10 uM
3 TDZ 10 uMoll A EA)7F Bekeh &4+ DIF 22l 4
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ol AEFde] EXET] B BE BT (Reisch 1986;
Hwang and Kim 1989; Kim et al. 1997; Kim and Kim 1998)<}
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Figure 2. Shoot number of ‘Campbell Early’ grape explants as
affected by cytokinins and DIF (A: +7DIF, B: ODIF, C: -7DIF)
cultured for 4 weeks. CT: control, BA: 6-benzylamino purine, T:
thidiazuron, Z: zeatin, K: kinetin.
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F7IHEE & & o] oFF s 2o s AuEth

A7y A% A= Figure 40 Ueht itk A74= ODIF
Aol A A33] F71etd en, 53] zeatin 5 uM A& R
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Figure 3. Number of total explant ‘Campbell Early’ grape explants
as affected by cytokinins and DIF (A: +7DIF, B: ODIF, C: ~7DIF)
cuitured for 4 weeks. CT: control, BA: 6-benzylamino purine, T:
thidiazuron, Z: zeatin, K: kinetin.
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Pierson 1992; Erwin et al. 1989; Moe et al. 1991; Zieslin and
Tsujita 1988). o} o] 3t 273 24 F8o] GAd &3 =4
Huhs 77 983ix] ¢go 22 (Katsumi and Ishida 1991)
ALHQ A7 BAd Ao E AQ7HETh
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AE7d3 DIF7} 2 71 A 7g] v|X)= & Foll A A
AFe] A= Figure 5o el dth + 7DIF A 2jofjA] BA
5uME A3 UnA] BE A tjz3Ro 24 U
B, 2iP 10 uMo) 410 mgl. 2 7H3 Egtth ODIF a9
zeatin 5 M} 2iP 10 uMTF 4 7Hz} 900 mgF} 840 mg O 2
2T oF 8ullell SR o™, kinetin 10 uM A E]7} 71¢ 2
veldth -IDIF\ME EE AHe|¢rt gizvrEt £2 &
FE BPOor}, o DIF 32 Bl wobr)

olg} Z+o| DIF M2j7} T& 7 Wjul kel Ax|Zol] oF7be] o
&S vXE RoT JehgEd, ol Axe] A%m #AZL
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AME AAFo] WS ¥ opel BE DIFXE ] 2T %
AR Fo] 43 Wtk £3 27 -DIFYA +DIFE
55 QA Fo] F7HetATh o] AL Kozai 5 (1992a; 1995)<]
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Figure 4. Number of internodes of ‘Campbell Early’ grape explants
as affected by cytokinins and DIF (A: +7DIF, B: ODIF, C: —7DIF)
cultured for 4 weeks. CT: control, BA: 6-benzylamino purine, T:
thidiazuron, Z: zeatin, K: kinetin.
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Figure 5. In vitro fresh weight of ‘Campbell Early’ grape explants
as affected by cytokinins and DIF (A: +7DIF, B: ODIF, C: —7DIF)
cultured for 4 weeks. CT: control, BA: 6-benzylamino purine, T:
thidiazuron, Z: zeatin, K: kinetin.
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