Jour. Korean For. Soc. Vol 96, No. 1, pp. 34~39 (2007) O'I -6],.
o= A9} 3 A

JourNAL Or KOREAN FOREST SOCIETY

HEI|1Q QClefxCla)e PxZE HHAZEE ASH ES

245" - BT

SRR AETR

Plant Regeneration from Leaf derived Callus of Hybrid Kiwi
(Actinidia deliciosa X A. arguta)
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ok #2719 (dermidia deliciosax A. arguta) B2 AeARRY SAT AEAE AL S U 4
= SA%2,4-D, NAA: 0.1~0.5 mg/)$t Ao EFHFBA: 0.1~02 mghE T3l ZH7hE MsHlA¢] GEHA
= Wgste) e fsiinh M 22 ARls FRE(962%)E 05 mgl 24-D10.1 mg/l NAA+0.05 mg/l BA
o Ayela] velsith AxREE 13 Ak FEEiReA4 1.0 mg/l BA+0.05 mg/l IBA &2 2.0 mg/l BA+0.05 mg/
1 IBA F7HtellX s o) A27F ATk 2ok Ael2E 1.0, 20 52 5.0 mg/l zeath gEA T TS
BA, TDZ &-& zeatino] Z7F 23 A& fredlAxg]olA taf27t 7FsstdAlT BA F7tels 2 w52
AGe] HEFEe olFolAA ol FE79e Ae22 R ARFEA BARVI: ¥ &3 gle Ao
Ve TE A& HP%% 72 [Standardi (ST)+1.0 mg/l IBAWN 7HE =2 E2E&83.3%)5 EAAT 500
mg/l IBAS] o] NEE IATHE<E A Aeltelx] 7 Azt d840.0%)y= B3t 2719k Bert
=g s AEAE AL 7Fsela 8 gk AFA o ® o] FojH
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Abstract: Whole plants were regenerated from callus induced from leaf explants in hybrid kiwi (Actinidia
deliciosa x A. arguia). Caltus was induced from leaf explants which cultured on MS solid medium supplemented
with combination of auxin (2,4-D, NAA: 0.1~0.5 mg/l) and cytokinin (BA: 0.1~0.2 mg/l). Among them, the
highest callus formation (96.2%) was obtained from the treatment of 0.5 mg/l 2,4-D+0.1 mg/l NAA+0.05 mg/l
BA. In the experiment of adventitious shoots induction from primary shoots, only a few shoots were produced
in the treatment of 1.0 mg/l BA+0.05 mg/l IBA or 2.0 mg/l BA+0.05 mg/l IBA. As the callus were transferred
to the secondary shoot-inducing medium, multiple shoots were obtained from the medium supplemented with
1.0, 2.0 or 5.0 mg/l zeatin in addition to the mixed treatments of BA, thidiazuron (TDZ) or zeatin. However,
no multiple shoots were induced on the BA-contained medium regardless of concentrations. Therefore it turned
out that addition of BA to medium was less effective for induction of multiple shoots from callus in Actinidia
deliciosa x A. arguta. For producing adventitious roots from shoots, the best frequency of rooting (83.3%) were
recorded on the treatment of in vitro rooting (Standardi (St)+1.0 mg/l IBA). On the other side, the lowest result
(40.0%) were shown in the treatment of 500 mg/l IBA, 1 hr. Whole plants with shoots and roots were recovered
and acclimatized successfully.
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Actinidia®: 7% 22w ¥+ Harada(1975)7F 7
o g 2% W] ofet FAo] Alzol™ Al Eaj H(Kim
and Moon, 2005), 3 27 $(Jansen and Gardner, 1993;
Uematsu et al., 1991) 2 AFAA ¥ H(Oliveira and
Pais, 1991), A 22 HE A% =(Zhang ef al., 1998;
Xiao et al., 2004) 5 =2 A77} o] FoA $hth, 1%
W 20l F2 A chinensis cv Tomuri(Barbieri and Morini,
1987), A. deliciosa var. deliciosa ‘Hayward (Gonzlez et
al., 1995; Marino and Battistini, 1990; Mulec and Morin,
1990; Revilla and Power, 1988) S~ =572 9147} o]
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1. AENE

Al AMSE AlRe SHAE R0l A] SElA
A HFT AF79E AHSSIT WA oS S8 A
FxAE 48 AA F 1272 dolr} LFHEE 4
T o2 AE U FREA 2417HEt Al H 5
o 2 F sl 70% 2Lz 1R A F 2%
Aot AN EF(NaClO) 8ol 15859 EH A3

U BHE R 33 AFasith ol Axf=
= 98 WA= STHAC] 30mgl BAS 02 mgl
gibberellic acid(GA,) ~1#]3L 3% sucrose B 0.25% gelite
Z Hypetsict. wiersd2 25°C, 16717 #5771, 3,000
lux®] BEatel A o Foj o, Zujujef F 25t} &
dzA el AZ-& Wi 2 Al st vk &5 5
£ 47 Ao Aguds ol dejafrel AHeE

AY 2 fue AlgHHAA 4785 AT =5

Hj A B2 ARSI A FH T U2

5 mm Wele) A2712 dUe WEo] AYAg wix]o
2 AFEFAT, AE s B4 25 MS(Murashige and
Skoog, 1962)% 7| Ea| 2| 2 slal £-41F= 2,4-D(0.5, 1.0,
20 2 5.0 mgl) E NAADO.] mgh)E 22t F7hstda
Aol E7HE 0.05 mg/l BAZ 33| A Xzl 35
Ao A7Vet(Table 1). A AF2E 98 wjYdsA
£ 25£1°C, 3000 lux®] WA HFFo 2 16A7H F
AloFetlal A g2 g 67 T A BT
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Table 1. Effect of plant growth regulators on callus formation
from leaf explant in Actinidia deliciosa X A. arguta.

Plant Growth Regulators (mg/1)

% of callus formation

24-D NAA BA
0.5 0.1 0.05 962+5.7°
1.0 0.1 0.05 82.1+43
2.0 0.1 0.05 46.5£3.7
5.0 0.1 0.05 24.7x3.1

*Mean = standard deviation

Table 2. Effect of primary plant growth regulators from leaf
derived callus in Actinidia deliciosa X A. arguta.

Treatments % of shoot % of root

(mg/l) formation formation

0.5 BA+0.05TAA 0 72457
1.0 BA+0.05 TAA 3.3 58+£3.7
2.0 BA+0.05TAA 0 68+39
0.5 BA+0.05 IBA 0 70+53
1.0 BA+0.051BA 0 54432
2.0 BA+0.051BA 33 60t34
0.5 zea®+0.05 TAA 0 5613.0
1.0 zeat+0.05 IAA 0 50+29
2.0 zea+0.05 TAA 0 44+£29
0.5 zeat+0.05 IBA. 0 62139
1.0 zea+0.05 IBA 0 60+34
2.0 zeat+0.05 IBA 0 52+34

‘zeatin

®Mean - standard deviation
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Table 3. Effect of secondary plant growth regulators from
leaf derived callus in Actinidia deliciosa X A. arguta.

Treatments % of shoot Meanno.of % of root
(mg/l) formation shoot per callus formation
1.0BA 24+27¢ 0.3 8
2.0BA 24424 04 4
5.0BA 40+5.7 0.8 12
1.0 zea® 40+5.1 multiple 4
2.0 zea 100 multiple 0
5.0 zea 76+7.9 multiple 0
1.0BA+1.0 zea+0.1 TDZ® 32432 08 4
1.0 BA+1.0 zea+0.5 TDZ 88+8.7 multiple 0
2.0BA+2.0 zea+0.1 TDZ 100 multiple 0
*zeatin
Thidiazuron

“Mean = standard deviation

Table 4. Comparison of in vitro and ex vitro treatment on the
rooting from the shoots in Actinidia deliciosa X A. arguta.

Treatments % of rooting
Invitro (St+1.0 mg/l IBA) 833x8.7°
1% IBA-+Talc 76.7£6.7
2% IBA+Talc 56.7+£54
5% IBA+Talc 46.7+£3.7
100 ppm IBA, 1 hr 63.3£5.7
500 ppm IBA, 1 hr 40+5.1
1,000 ppm IBA, 1 hr 433£53

*Mean £ standard deviation

3. ZHARREH MERE

AYLZHE AEFEE A8 v 2A 2 li} g 2Af
2z FEARE LProia HAEIATE 12 Al FEH)
2 2448 MSHIA A BA 2 zeatin®] ¥EE 0.5, 1.0, ¥
2.0 mg/le] WAR HIFhaL SA17S] 1AA B IBAE 0.05
mg/l A F 12255 =4 8}93 E}(Table 2). 23 A #& F=
A B3 MSHIA & 7] Z 3190 BA B zeating
1.0, 2.0 ¥ 5.0 mg/19] & % 71t o} 1AA 59 &
A 5= A 95k E}(Table 3). T3 Ao BT Re] EFHA
7] 2 B7|9st] Table 33 7Zro] BA, zeatin 2
TDZ9 &3 Ae-+& W=

NEGEE AE2E oF 5 mm 272 Aste] 1

27t
31
£ 25+1°C, 3000 lux®]

AlzAmA ol ZH 30714 HH“OP‘:‘}I 2945 "e’\] af
o} AFfFEE ¢ vt
WAl G502 16A7H BEr)e] Fujgstel] o] Fo
Fon 7zt Agge ME Ax g 9 AR 5T 5
o] ARz W4k 65 Foll BT
4. 7y ¥ RER At

¥ 2Az25E PeRes g6 wd Az2E ST
Ao 3.0mg/l BAS 02mg/l GA, 2 3% sucrose %

0.25% gelite’} H71E ¥IA 2 A 455 o] S24] 2
FAAZT o]FA S Alxe] WA W 2 7
b Zh AAskSiE 712 Al Table 400
A} o] AxA] AF-9Jo] A9l Tale(Sigma) %
ol IBAE 1, 2 2 5% TE=E 2A St 37 F2
100, 500 ¥ 1,000 ppm<] IBA &0 Azl Wk 1
AE 74 INZHAE HA 5 EFFE peatmoss: perlite:
vermiculite(1: 1: 1, viviv)E o] A8t Eol4] 45 ¥

] ]gmzoi ;dzLﬂ }\1 ﬂ_J 9.0 Z/\]_*E;Oﬂ
W el T2 STHiAC) IBAS 1.0 mg/ts 3
A AR ol gont Y 4 3 A

§41o] 7 B2k 2R q~w o 2Ny A

ol Bale] Eolsle gelrite 5-& 7f32e] Al & T3
Eol| o] stgivt. B o4 Foll= oA EA o] S
A2 98] T} o} T RO T Yol LB FF
A 5le] 2B Q] 2FE TG 719 2 )

X
F UEfES A8 NIRYEAL 255 10} S5
Bk el Al 3000 lux =2 A 2R st A 162]
7 AR T

Za o g

1. YA RE
FE71919] 7S E o AHUAE o8- ArfLF
T HE golsiA o) ol et A fige] Az

2 EE 0.5mg/l 2,4-DH0.1 mg/ll NAA+ 0.05 mg/l BA
7t A7FE WA 96.2%E Hof 7HY kEsle ot 5.0
mg/l 2,4-D] A FolA 247%2 7FF A2 FEE
HPE o)AL 71559 24-D7F F7TEFE 7 aqé
&S Ak A2 Hth(Table 1). wWabA 1
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F2 A deliciosa®] FENA T A
7t Ho%x et Revilla and Power(1988)x= 0.5 mg/l
2,4-D+0.05 mg/l NAA 7], Gonzlez 5(1995)2 0.01
mg/l IAA+1.0 mg/l zeatino] H7FE HiH| oA =L HIT e
A A 58 BIsk Ytk Tt 4. eriantha 552 A
AR dx4 o d9EARTYH 2oL G942 1.0 mg/
I NAA+1.0 mg/l 2,4-D H7FrolA 7 34 27104 By
o W} 2,4-D 2 NAA Z7P7H 7195 758 Aef=
o 37t 2 B ETH(Zhang ef al., 1998).

Aelos GAe vk 35 F AxH o] Buvol A RE

A W Befs FE= AZE | (Figure 1a) 22
2 ye 72 que 0 T2 A9 15T 92
o] H&Ho wg} o] FolFth 2eli 24D T WhE
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AY 2 ATE 0.5 myl 24-DollAE Al Aol
3G 1.0 mg/l 24-DollM e A LFET} o

7V %
L AL o] ZojH o) 0.5 mg/l 2,4-D 7 T 944
o A 248 5ol egrrh wke] 2.0 B 5.0 mg/l
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2 gefaay

] 70

i)

A EA A5} 37

E7UE 9 SAR7} "y 1223 v w e A
s} WA A gl wfg- Az AxfEe] AFE B
o, 7% 0.05 mgl IAA+1.0 mg/l BAB3%) B 0.05
mg/l IBA+2.0 mg/l BA3.3%)e] ] FollA] & A2
A B B 9o Azl AxT ol 43
o] ZIX|X] ¢FTHTable 2). #FH A ~ZRE] FAZH
7 WA Az FolA FAE A= (Figure 1b) o)= A7t
% 1AA 2 IBAY ¥%7} 0.05 mg/lE WuA AFEo]
o} zeatin 2 BAY A2FA ] 271 Al FA M ES

98 Aol EIIRe] B SARTH A3 Ashe

)

Figure 1. Callus formation from leaf tissue and plant regeneration in hybrid kiwi (Actinidia deliciosa X A. arguta) a: Callus
formation from leaves (bar=2 mm), b: Adventitious roots formation from the callus on shoot induction medium (bar=2 mm), c:
Adventitious shoot buds induction (bar=3 mm), d: A few adventitious shoots formation from first shoot medium (bar=3.5 mm),
e: Multiple adventitious shoot formation from secondary shoot medium (bar=2 mm), f: More expanded shoots (bar=3 mm), g:
Acclimatization of potted plants (bar=3 cm), h: Well-grewn plants in pots (bar=7 cm).



Actinidia® 719 4
A71el= A

He] 22 HE AZ FEAdE F2
zeatin % 1082 d#HA 2l=d(Barbieri and
Morini, 1987; Pedroso ef al., 1992; Revilla and Power,

38 EEIMEEEE A 96 DA 1 3 (2007)
dAdoz FAHEY. 2T TEH/E BA T2 zeatins
v FeUAEhe 18 o] glo] BYon Ry
A SRR Aol BAR A AR o 5
AE Bolth A 22 RE 24 BHE2 005 mg/l

IAA+0.5 mg/l BA®] He|G-olA 72%% 7F4 =9k31 0.05
mg/l TAA+2.0 mg/l zeatin A 2] 7o)X 44%E 717 e
BAES BIAT AFH R 2o B ddeS 1

EFTH(Table 2).

2) 23} A2

Table 2014 W91 Aol 27 Bl S2179] 3o A 4l
234o] Mg =27 o] Fo el wil Table 337 2] S
AF7E A H7FEA] 2k BAS) zeatin®] HHe A7 2
SR 22 Az FEE AN N2 AFEs A}
St 71 A3} Table 20041 Bl 13} A 2f2e) Ao}
H WA & ZpolE Boled 23 A2AE Adoa s 2.0
mg/l zeatin % 2.0 mg/l BA+zeatin 2.0 mg/+0.1 mg/l
TDZ9] EA e 7oA 100%2 Ao AZ2FE8S B
FATH(Table 3). BAS 1.0 2 2.0 mg/l A7 247} 24%2
TP e FES Hol FE719e] R Aysny
B Az fros ¥ axaelx o) uhd 2.0 mg/l
zeatin®] FLoAM = BE Ay AolA AZFET} o] F
A 7 239l A= VRO ™ 5.0 mg/l zeatin A
THFAAE 76%S] e AZRAEEE ETh 3 BA,
zeatin 2 TDZ9] EFI 7N E & AFHFEES B
A= 2.0 mg/l BA+2.0 mg/l zeatint0.] mg/l TDZ A
7HFAA 100%9] A Z2FE4-2, 1.0 mgl BA+1.0 my/l
zeatint0.5 mg/l TDZ H7HFIAE 88%E & A2 f=
&8 el Aol ENR EHA7 EG A2fwo] S
w02 yehsdth Zels F Az {5 Hao)is
BAS] B TxoA 03-0.8912 vh$- A x5 ARG Es
£ BQl W zeatin®] £ sEAE U7 (multiple
shoot) =7} o] F A BA 7Rt 4 adAel #

o] E7| 22 VEPTHTable 3). 283 o) E7) &3
AT ¥ A 1.0 mg/l BA+1.0 mg/l zeatin+0.]1 mg/l
TDZ H7HrelA 7P Wo 0.8709] Azf=s Hel A
2 AT YA F EFHE AN DA FE} o)
oA WS- EHHS Ao eyt 2e} BARIS
A5 wxo] #AGO] zeatin H7HE BTh AR FEgo)
S b 1571 919] Fe AR E 228 4E zeatin
W7PH A B33 Ro2 Bele 2 % Rl
of| A zeatin T A7t 12 E FEE)A] ] zeatint
0.05 mg/l IAA Rt} A xG=80] EA g37¢] Aoz
VERGEY o] 3 zeatino] IBA & JAAS} 72He 241
F 7R 28)|H gAT By gs 22ANA A xsT

& A gAsE 23] Ao 2 HltH(Table 3).

1988) 1% A. deliciosa(Revilla and Power, 1988)%} A.
chinensis(Harada, 1975)¢] 73-%- 1.0 mg/] zeatin®] T3]
H7F 839 A ¥ Pedroso %5-(1992)2 1.0 mg/l zeatind]
0.05 mg/l IBA 7M1 A2F50 BS §3449L By
BIAL AT TS A chinenesis®) A& Z2lo]= zeatin &
& 2iP HU}= 93] BAZF &34 o] (Barbieri and
Morini, 1987), 4. polygama®] 733 BA 2 NAA H7}7}
S a3Ael Ao Bty glo] (Sugawara ef dl.,
1994) 719170l W ARFEA Aol ET|W9] &
2w a3t ale- ke el A4S g 5 S{lr/}.
FET Az A2 S WR(ST+3.0 mg/l BAP+0.2
mg/l GA;+2% sucrose+0.25% gelite)= ;%74 HS Aol
&&= (Figure 1d, e) ©]2] 235
2ol ggo] o] Fo) M ThFigure 1f).

Tl Az 2

3) 7k 1 ZET QA
Table 4= 52 A17] 2129 %-E% A A z=AL =
AW AFHEA ] HZEL St+1.0 mg/l [BAY) 7|ujat
O 2 833%Y M & ‘?:}—E%% 922134 1.0 %
2.0% IBA A 2(Z2} 767 2 56.7%) 2-& 100 ppm

E=9] BA T8I 1A7HsSE A 22 RA)(63.3%)E 1=
Aeo] Bt g 37t I Th(Table 4). ¥Hd oﬂ 5%
B AJ b=} mﬂﬂ 2= 6. 7%,] 7}%]— X—}Z‘g}. tﬂ—: oﬂ

=1 ol LTEY IBAE 238 41249 %_L—:Loﬂ% o
B 712l o2 HAtKTable 4). 22]3L 500(40%) &
1,000 ppm(43.3%) IBA §He] A sl 7 wZgo)
100 ppm(63.3%) IBA A 2]F-Rr} ¥ Vel o] Az
3k g3t gld= IBATEF 100 ppmeo) el &
LollMe g B0 = ) 93]y Wgo] Az

73 3E B TH(Table 4).
7191e] Az:A o dZFEes 7Y 2 719z T
Gl o] FAX =Y NS A$ 25 Harada 5

(1975)0] 0.1~1.0 mg/l NAAZ} 7Fel vi=] oA, Sugawara
S (1994y2 A. polygama®] 7% 0.1 mg/l BA+0.1 mg/l
NAA7} whel] B3A g W 28]3 Revilla and
Power(1988)= A. deliciosa®] 21ZrZo+= 1.0 mg/l
BA+2.0 mg/l IBAS] HEE 7 =& §5& % RHII5ka
S10] %o mhef AHEE SAF 2 Aol
! S5 wEt 2 g3 v AolsiA ] UrE}LV]
woll b el gk H4 dexie 7Y 2avt
ko] A9 Monette (1986)= A. chinensisS)
0.05% IBAE ol 27 FAsto 7Md £&
2™ Pedroso 5(1992)2 A. deliciosa®]
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7191 (S X m)e]

2 20 mg/l IBA &) 2417+ A2 7P
< Boj I gt o) tekalA Yeidtia

7T ell A %7]9} w7t 43 A e AEA
FETL G971 ZE o] 45 Folje DAt A EAES
4 U o (Figure 1g, h) 21 AFEE-2 100% 71710l
t} o] A= 97%9] 8-S B2l A deliciosa(Gonzlez et

al., 1995)9} 93.7%%5 .91 A. chinensis(Monette, 1986)]
243 v o7 AU B8 Actinidias 2

ng

.
BA) A2 7Pl W 2-e AR oyl 4
S AR B ABA 4FE 2 44 39
AT FD AFE N A7) 7| 2ARE B8Y 5
912 Aolch,
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