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Micropropagation of Diospyros kaki Thunb. by Shoot Tip Culture
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ABSTRACT To investigate the effect of media and growth regulators in micropropagation of persimmon (Diospyros
kaki Thunb.), dormant axillary buds taken from trees of persimmon cultivars such as Ichikikeijiro, Tonawase and
Hiratenenashi were used. Shoot tips were successfully cultured in full or half of nitrogen strength of MS medium.
The most effective cytokinins for shoot proliferation and elongation of persimmon cv. Ichikikeijiro were 5 mg/L and
2 mg/L zeatin, respectively. Shoots were successfully rooted in 1/2N-MS medium with 1 mg/L IBA.
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THWHE (Diospyros kaki Thunb.)& $-2] UY2s ¥§st £
olAlo7t PAAE LA o AFo| AA ohgst B4
< 7H4 2009 AR Fo] X3 Ut} (Park et al. 1998). &
3 AdAY AMEAE Yo 19963 A AjulHA o]
32,851ha® Alatel] ojo] 2RAIZ o] AuH T e Fa3
g 3ol tl (Ministry of Agriculture and Forestry 1997).
22xge) e 2L NP2 N fAAUY B
B oghe] ozt EAWe] FE AR T §5HY
WM BEIFFAE B0 AR ZEME ATE 1980
W EukRe dBS A0z AAQw|Y (Cooper and
Cohen 1984; Sugiura et al. 1986; Fukui et al. 1989)-& Z3}
SJ A Z-o] thkAAbl Wik <37 (Fumuro et al. 1988), 2]
2 wjjckoll o8 A1EA| AE3} (Yokoyama and Takeuchi
1981; Tao et al. 1988), Y& AA] vk (Tao et al. 1991) 5

*Corresponding author. Tel 053-320-0290
E-mail jahryu @hanmail.net

theFebA ol FoAT glout o} thE Sl wis vIEE
® % ohieh 92 YN AL HIsh HoiglA e
Agelck Weby ZhiRel A EHH 228 A
sl gow #AALY IMREN} fEE BT
A AES St

Mz oy
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1996 1Yol FEAEA USFujdrd T 2] 5o
Qe ZWHE (Diospyros kaki Thunb.)2] FHR|E |3 3}
2Co WA BaEAr} 399 25C W gANA FAAIA
ot AL ANEE AMEsIAT BAFS 70% o &0l
A 1%, 2.5% sodium hypoclorite £2ollA] 1587} AA]8l7
FATE 33 A F AFREEe] TFHEE 3 mme]
3712 g AT A8 AF-E wiA])E sucrose 3%,
agar 0.7%, pH 5.8 (Bs¥Al= 5.1)2 ZA 3 TAA S AL
Ren 100 ml AzHEelATe) 25 my BFdte ARR3)
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Atk W FEAL 25C, 16417 FF712 5o, a7t
o2 Al F3tH

Hixle| g

Z\Uul el A3Her 71RuAE FHE] YA 5 mg/le
BAPE 713 1/2N-MS (Murashige and Skoog 1962),
BDS (Dunstan and Short 1977), Bs (Gamborg et al. 1968)
iR o)) YEA A (Ichikikeijiro)3 2 ZA (Tonawase)&
uidt ¥ 109 7402 uig 7047HA] AEES AR
ok =3 A AAY FTE FHEA MS iAW A4
49 FEE 1/8u~1 2 WA wiA] o] FARE, =2
ZA), BT (Hiratenenasi) 3559 3RS AL WY
F 6099 AE E Az A AEE ZARIA -

MEITEH|9| st

Az9) F2 3 A%l vX & Al|EF|de] FFS Yot
71 $18l BAP, zeatin, 2iPE Z} 2, 5, 10 mg/L¥ 37}5H
172N-MS vl Aol JEA R} AAL 40U7F vist & A
&, AzF, A A2l AR

Mo} w2

$Z APAE dEAXF S AR E 2 mg/L2 zeating 3
743 172N-MS wjAo) 235ty 309 7402 Alchel g3t
o FAY AR F Ax7Zo] 2cm ol AL ARSI
2ol A auxing 79} =8 7EE] $is IBA,
NAA, picloram& 7} 1,2, 5 mg/L¥ viR|o] d7lsh= A$
S} Az 7|28 250mg/L 2 500 mg/L T =9 IBAY] 302
7 AANR F BAAZPAE H7IA g2 wiAel wigat
= A o] AE 2 BISS AR oy i
Wiz W 849 A7t a3E AEs] A8 4 A B
0.1% A4 A7isk FAZIE Uro] Algsta v 40Y ¥

9 $28L ZARYT

23 3 n#

A4QE 878 MS (1/2N-MS), BDS, B5 vliz|o] A&7
2} (Ichikikeijiro), ©2FA (Tonawase)S ®i%s A4,
vk 30A7MAE T FF BF 7| 2uR)) upE xpolrt A
YelgA] g3 BE A FA 80% o)t E2 HEES
Bt (Figure 1). 13y vjed7)2ko] Aol whet 1/2N-
MS B R A RS A o] AEdt 7R AZE A
271 ZAEHUA o] BIT o]FojA W] s vt
H BDS¢} BS viR|ol A= ek Z7le) A S8 Al
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Figure 1. Effect of three media supplemented with 5 mg/L. BAP
on survival of shoot tip in persimmon cv. ‘Ichikikeijiro’
and ‘Tonawase . -e- 1/2N-MS ; -a- BDS ; -0- Bs
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Figure 2. Effect of auxins on survival and rooting of persimmon cv.
“Ichikikeijiro’ at rooting stage.

Shoots were cultured in 1/2N-MS medium supplemented with 1
mg/L IBA (A), 2 mg/L IBA (B), 5 mg/L IBA (C), | mg/L. NAA (D),
2 mg/L. NAA (E), 5 mg/L NAA (F), 1 mg/L picloram (G), 2 mg/L
picloram (H) and 5 mg/L picloram (1), respectively and were
cultured same medium of hormone free after being immersed in 250
mg/L (J) and 500 mg/L (K) IBA solution for 30 sec., 0 charcoal-
free ; ®0.1% charcoal

ZEo] wi<) 309 °)FRE FA3] 2AREY g 70Y0d=
AEg0] 40% YR AZ3I} (Figure 2). o] MS HjA]
9] NO3:NH4"¢] H)&o] 1.7:1 ¢ldl] ©]s) BDS$} BS vjlE=
Z}z} 4.2:1, 12.2:12 NO3 o] thst NH4 9] H]go] YT @
2 gzoz AU



Fukui % (1989)& @7l A&ZA (Nishimurawase) 2.2
AEE A3 12N-MSHjRA = Az AJgo] &sh v
W A4L9E TFEA G= LYR ¥lA] (Wolfe et al. 1983)¢]
Me ARAZt IAGT Y B sty webd MS iy 2
499 syt Az 4 2 A RE 9% ¢
o}H AL YA FAIRE AEAAG, TIZA ] HI;F
(Hiratenenasi)E& FA|5ld A4S F5E 1, 172, 1/4, 18
Z MSujAje] wjFstch 11 A g 2NRE 3 ET 2
5 Ax Tl B WA (MS, 12N-MS)o|A i3] 4%
s A Tl HETE FAHE Ax] Fu ok &
olA = 7ol o (Table 1), 3 F5F Folle =240l A
Z8 A% 3 830 /MY AU wEA FFol et
AR89 atele o Aado] Zhvre] Jliglle 8
FAHQ AoE Azt

4TS Az 54 R Al 3ol cytokinin B4
¢l AL E Sugiura 5 (1986)2 W F (Hiratenenasi)ollA 3
mg/Le] BAP7} A1Z9 F2dls AFHHo|Ycty Hsd
A oju] LT AZRE rosetteFo]|BE olF 2iP 5 mg/L
E 713 oA Z A AZE BN F B2AT)= W
& AL 1/2N-MS viRo| A EARZE FAISHS
A@3 A} (Table 2), AR =212 zeatin 5 mg/L Al
BAP gl 7R Be 6.2719 N2/t AT, zeatin 2
mg/L A2 A} 0.9 cm2] AZANAL ¥ zeatin 3|7} BA
U 2iP HEct Az 4 D A BFHA AeE Az
Ak I8l 2iP 10 mg/L HEAle ARF 5370, A2 4
o] 0.6 cm=E Axe F4 4 A% BF ¢ A2HE BN
At AEEO] I 7o

Azxe] 3= BAPE A7kst B9 A4 BA0] ta
A7stEA 71587 g dE 715l & He] Fol ¥
Ao 49 w2 o) AFHE el ¥A RIHEER
rosette @ 0 2 F)=d B8, zeatinS FA7}5 A4 27|18 H
Zol AR FAo) FAlol dojuk= Woldth Ax &
2L zeatin 2 mg/LAZANA 714 SAEgE e 2iP E+
= AZ EREo] nl2E A97t g8tk

Sugiura E (1986)-2 H3F o)A 250 mg/l.2] IBA] 30%
7+ AA AHzEhe AS 7 A% 22 E0] 60%] olEH
T HI3Yon, Murayama S (1989)-& Edxzld 947+
o] AEAE Yyl 5EFo) I LI ES A8 R
HAE} 7MY B $2E (96%)S EYoH A7 (Jiro)o]
80%, 3]o]A (Aizumishirazu) @ 3FRAHZA] (E-gosho)7}
44%, ZA) (kurogaki)7t 8% 2 FEo| el A3t zjolE
By 399tk & Breessan 5 (1982)2 &Agto] A%
52 AsbEE £719) 7187 R YA gAE &3t U
T o) 2 EFE F4eted Ay wde) &0
AokE Boskych wpebr @l mAE auxind S
QS Golny) s YZAXNFE FAEE B AFT
A3} (Figure 2), 0.1%2] A H7H= auxing] E£57o 44|

N
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glo] Axe AEEE I A7E BT T ¥
=& JoAME 238 BT AUt %L AfET
wgron] AAETFolA 20~40% N2 AR PA e st
veiAl okt olAZEAl Zhg-o] el kel Tt B o]
M SR o] EAJehg ARl 94 7497 (Sugiura et
al. 1986; Fumuro et al. 1988; Murayama et al. 1989) th¥-¥
o|EZ 0.1% °|3}9] Hyke] EulA A2 AE HE
g Fort s ALE AZEHAU

S HArrEA F2 iReA E2el] P& auxing]
oJ3+e B IBA, NAA A&7} picloram A2 FH = A
%9 AE U dho]| k5319, E3] A5 9 IBA, NAA
A7t EHFYh T MERAY F B2 FFA T2
FHHolgty WA 7% IBAY IAAZYE dEAAF
ME IBA H7tH @ d2&S Ho AAFo|R] XY
=2

Auxin®l 284 ALE X (Table 3), IBAE 2 mg/Lo|
A 7 B 2ol HAEU Ax £719] Aesshrt FA

Table 1. Effect of nitrogen strength of MS medium supplemented
with 2 mg/L zeatin on proliferation and growth of shoot tip in
persimmon cv. ‘Ichikikeijiro’, ‘Tanawase' and ‘Hiratenenasi’ .

. Nitrogen No. of Shoot
Cultivars length
strength shoots
(cm)
IN 2.3 0.6
‘Ichikikeijiro’ }ZS ;; 8;
1/8N 1.9 0.3
IN 3.1 09
. 12N 33 1.0
‘Tonawase 1/4N 2.6 03
1/8N 1.8 0.2
IN 22 0.5
s . 172N 2.5 04
Hiratenenasi 1/4N 17 02
1/8N 1.1 0.1

Table 2. Effect of cytokinin source on shooting and proliferation of
shoot tip in persimmon cv. ‘Ichikikeijiro’ after 40 days in cultures.

Cytokinins ~ Survival  Shooting No. of lSe 2(;?}[‘
(mg/L) (%) (%) shoots (cm)
2 100.0 87.5 2.4 de' 0.2 cd
2ip 5 80.0 100.0 43 be 0.5bc
10 87.5 85.7 53 ab 0.7 ab
2 100.0 100.0 4.3 bc 09a
zeatin 5 933 100.0 6.2 ab 0.3 bed
10 86.6 100.0 39cd 0.2cd
2 100.0 93.3 34cd 0.3cd
BAP 5 933 100.0 4.1 be 0.6 abc
10 933 100.0 5.0 abc 0.5 bed

'Mean seperation by Duncan's Multiple Range Test. P=0.05.
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o] FolA AFHHo|AE £V, AFTYFE 29 Ao
AETZ AGRY AEE FE3 F otk NAA Tl
AME I mg/LolA 2257t 134708 AAT F 77 B
2ol BAHNSH, 2 mg/L 0139 FRAME AX E71 ¥
vho] opg} 71% ] BeAdt FEF wdo] 233 A
A= ol drh Picloram A2 FellA s v 409 7ol
v BE Az IARIAY #3fsie] daske AAE )
th. NAA | mg/Ls} IBA 2 mg/L A Al= 2 e Blal A
UAA B2 2 34e 5900, IBA 1 mg/L A4} 5.270
o] 283 2.6 cme) waFog AAT AEAIF FEHAU
t} (Figure 3).

H 2

72 (Diospyros kaki Thunb.)8] 71 2]o) &3]
WA 2 AAZYANE 2AsIZA dEAXZ (Ichiki-

Table 3. Effect of auxins on rooting of persimmon cv. ‘Ichkikeijiro’

after 40 days in culture.

Auxin Root length Callus
No. of roots c formation
(mg/L) (cm) (%)
IBA® 1 5.2 2.6 0
2 9.2 22 84.6
5 5.8 1.3 70.6
NAA 1 134 2.6 26.3
2 5.0 12 90.9
5 - - 100.0
s 250 25 42 0
IBA™ 500 20 37 0

& . - .
Auxins were supplemented with medium.
® Basal part of shoots were immersed in IBA solution for 30 sec.

Figure 3. Rooting of proliferated shoot on 1/2N-MS medium with
IBA or NAA. (A) IBA | mg/L; (B) IBA 2 mg/L: (C) NAA | mg/L;
(DY NAA 2 mg/L.

keijiro), =2ZA} (Tonawase), 3§ (Hiratenenasi) 353
& ZNABE st AP A, A9 Ao 7Y E3A
ol ujAl = MSHiR g o] MS B A4 FEE 12~
12 2T A97E AR T4 2 ARe Z3H ol
1/2N-MS v A)¢]l 2 mg/L zeatin H&A] 09 cmZ 713 &2
Az AR YT, 5 mg/ll A F48 A7 62712
7P gtk 49 Az B2 5 vix)o) 1 mg/L IBA
Al 7HE A3 o)l
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