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Somatic Embryogenesis and Plant Regeneration in Embryogenic
Cell Suspension Cultures of Hovenia dulcis Thunb.
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ABSTRACT : Culture conditions for high frequency plant regeneration via somatic embryogenesis from embryogenic cell
suspension cultures of Hovenia dulci are described. Germinated somatic embryos were selected for induction of secondary
embryogenesis. Friable embryogenic cells were induced directly from somatic embryos when transfer to 1/3 MS solid or
liquid medium lacking plant growth regulators. The temperature strongly effected on induction of secondary embryogene-
sis than other conditions in culture. All somatic embryos produced friable embryogenic cell clumps within 10 days when ger-
minated somatic embryos cultured in 1/3 MS medium at 30 T in suspension culture. No somatic embryos formed from
embryogenic cell suspension cultures at 18 C. Numerous somatic embryos were induced and subsequently developed uni-
formly into germination stage from suspended cell clumps after 4 weeks of culture on 18 T. Plantlets conversion were
observed on 18°C when germinated somatic embryos were transferred to 1/3 MS solid medium without plant growth regula-

tors or supplemented with 0.1-0.5 mg/¢ benzyladenine.

Key Word : Hovenia dulci, secondary somatic embryogenesis, liquid medium, plantet regeneration
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=, R A B8 ol AMEEE d54eE o
F ALY 5 e destr RS A E AAAAE
gyt $hE AMZaje] HEAAES] HAdle 2E,
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A ANE RS AEAAESEE ¢3RS PR
AR Eddolol FEAEE T NFFFAHATN &St
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QEE
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1. e Y s o] R

ANF-9] T A= Fdr AR ANA A8 A
AAEE ARSI T2 FHE B F 70% ool
304, 2% ACTHAANEFEA ] 208 AN BHTRE 5
3] AH3AT. FAA HlE BElskd 7189 FEE 13
2 29) MS (Murashige and Skoog, 1962pA]oll X|A}+&
oA AT}, o} 2559 FAEAE 3-5mn Zo|= FEF MS
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g3l st iR E AR EAe FAvlsiR &
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A E AMgEtR o Y F XA 2N g e AL
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% 67 F AN FAET v Sk FAE
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A2 A Wgshe Yo FYg 2719 WA EAE
Z4T ¢ dAT S aIBAEE HEARZEER
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fr=sich AAE FEA] sBBAES A HFLE
zZA b7 98k w) AZrEERaAd 50mg, 200 mg,
800 mg o] WA EE HEs] MFLEE 18CE YT
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< ZARIATH BAO AR EERS] AEA AEspl F=
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2718 wiR|oll £A wigstnt. Wi 45 F AR B3t
AFE FAEAE ABsle 1/3MS9 MSHIAO] A Bl 8
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1. OABHRIOIAMS] 27 FIMISZUlLAY

T, AR 2 weidAe] QA ZE g E=E 18T,
25Ce} 30CE 243 A7dolA] alleket Ax wjde=st A
Al wgaAe] we) 22 gL F Aol BT 18
T wikezolMe 2xdAio] AR B3ttt mid2e
£ 25C9} 30CE 24T A9 uiYd 7d $FHE A2
WA HER A 2 w29 AA ezt S
th 23} AMENEAYE-L DoltA|e] AMEIF Z71DA 2] A
A e R =Y} (Fig. 1A). S 9l wjRa 2=l 25T
Ax AAEZa A w2l 23.2%004 46.9%2] 21| A 320
7t wgsion 30CAME A ZE AAEajollA 2xAA
Zj7b AT

2. GABIXOIMS] BIEAMIES] R L HIMIZZUlLAY
AR A wFE woltA o] A FEHE 18T, 25T}
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Fig. 1. Somatic embryogenesis in H. dulcis cultured in liquid
medium A, B: secondary somatic embryogenesis in solid
culture (A) and in suspension culture (B); C: friable embryo-
genic cell dumps; D: early stage (globular and heart shape)
somatic embryos; E, F: germinated somatic embryos.

Table 1. Effect of temperature on induction and growth of embryog-
enic cells of H. duicis after 4 weeks in suspension culture.

Temperature Embryogenic cell FW of embryogenic
(C) induction frequency (%)  cells (mg/flask)
18 0 -
25 65 97.3 =394
30 100 894.6 + 108.7

off LA WoletA o] AA| 2R 40705 HARA] £

ke 9 18TColME AAEH S ujirgzz2r) A
PAHR] gkgkon] 25T}t 30T 5o e ujok 10dF 3
B B dwghao] vid M Er frlge) B2 o)d
iR 2= AN A HA] = Fa)seiu) ud
AR f= D F=H wihAEe] FHoE 2% 30T
aZol Y aEoll=d 30T e mfde s g
3 A o] Z4 8- 7hzt 2579 153819 9.2u R
A ERdTh dehdellA] sler-o] dgals Eiste] 18
CoAA vgslA BE AE7 AR AU 457 73
3 F doldAe] M TR BEsIPoen (Fig. 1B) 25C
o)de] m oM WA EE AT S A Tl
HAEA) ¥UT (Fig. 10). HoldA Y] MMz QA=A
oA Hold £719F 4 ARSI} o] FojAA] kAL A7te] 7
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Table 2. Effect of initial cell density on somatic embryo formation
number of H. dulcis.

Initial Cell Density ~ Number of somatic FW of somatic

(mg/flask) embryos formed embryos (g/flask)
50 424.2 = 45.7 5.97 = 0.21
200 2363.9 £ 619.5 15.65 = 1.13
800 4081.1 = 825.0 16.13 £ 0.94

A= Zste] ARSI

Akl o] A Zn] el F23E o)F7] S5ty
PN 27 feE & AUE wjol] 200 um o] ZFEA = uY
YN xRS A AE Shsks WEAAZIT AR u)
A2 A Hgshs WEoE Fdst A7)0 sEAMEAE
Z235 o, vEIA Ee] FFEE 50 mg, 200 mg, 800 mg S
= gg)lo] 18ToIA 457 AAiA e A BE He)ellA
A EZ 7} FeEden s 1, A, oj=¥ Y
THAIE AH AFESE olksiiit) (Fig. 1D, E). F49
AAZuiel A AA AT JELUETE E55
£ A3 BHAUTE (Table 2). HEUEE 800mg = T 735
A A= 200 mg I 50 mg Kok Z2E 1.73819F 947wl =
ot AA AAZuje] AAFS 50mg Robe 2R =4
vgkont 200 mg Fe= E AJolE HolA| ) (Fig. 1F). L
g3 ol Fo] AARMEEALS HrishA] @& A A &A
ekt A9 FEATE 800 mg2 dlo] woldl AA|Erle 4
A A7t ol FolAA] Ut

ad

k<)
=

3. A2A M2at
200 mg o] WA EE AAPRANA 4571 wfFste] ol

3k A ZHE 1/3MS ZAPRR] ] A e AgolT w%
257t AEA A Z FEFS FU R EE 10T, 18
C, 25, 22l 30CE 27t A& g W 25T 30

Co] 7% BE a7} i 25758 Zshr] AlteraA
FALSPEA WX EEH o 2R E 2xh7E B E = 30T
Ae] HELL 100% 23Tt (Fig. 1A).

FeEs 18CE W Aol 25T 99 ni7EA|
2 Ul 35 AEREH BE WA wiSe] B2 gist
s AT RO 2% 4= 54E muM ZEol
A HHoz Wk KE WAz 227 F4 7]
AT TUZE wiX|ol] SAFH AR Aot Hajr) §
AEATH (Fig. 24). 10CAME VY Aol 2 Rlsls
HolA] eioky AFFL Fmaor 23 Wsldlrt. 10T
A ek 23 T I8CE &7 Aeddle A BE WAt
HA0 2 Walg ot AEshe o] FolRA] WSk 45 & A)
2 iAo &AF the £719F 7 FAHICH 2EA
ANBIEL 17%2 AZFA (Fig. 2B).
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Fig. 2. Plant regeneration from suspension cultured somatic embryos
of H. dulcis, AB: suspension cultured somatic embryos
after transfer to 1/3 MS solid medium without plant growth
regulators; C: somatic embryos cultured in 1/3 MS solid
medium supplemented with 0.1, 0.5,1.0,2.0 mg/ BA (from
right to left), D: regenerated plantlet cultured in MS (left)
and 1/3 MS (right) solid medium without plant growth
regulators.

Table 3. Effect of temperature and BA concentration on plant
regeneration of H. dulcis somatic embryos after 8 weeks
in solid medium.

Temperature () BA (mg/?) Plant regeneration (%)

0 17.0
0.1 37.0

18 0.5 28.0
1.0 0
2.0 0
0 0
0.1 4.0

25 0.5 0
1.0 0
2.0 0

ANENZRE A AR 1)K AolE7]Ye]
2 2AP] slel oldrle] ANTNE olelisiee] BAS
H71 MSHASIA 4770 ST (Table 3). =2 A3
Lmg L 3 2ng/ ¢ o] BAZ A% A% Aol mE WA}
2Rsie BessERIT 05my Le] BRI w7}
Bl SR A RESEA A7 o2

ZEot - 0I5 - OKl=2 - A - REA

ST 0.1mg/ £ 9] FEAAME WA FElF wWalke §
FATD wFA7E ZAow wWEg #AY 4 YU (Fig.

20). 0.17} 0.5mg/ £ oA wjdgt dolgA ] AMEu= TY
g iR = AdlslEE 2719 vt fEEREE AEA A
234e AARHED S HsA & xR} 42t 2.18
Hlob 1658 =Tk wEbA NN B F=o] BAE
ALz AN o] ANTHZHES] A2A ANS 21
S ¥ 5 U8l

AR AEA Y A F= T8 IS 2ARY)
et SAEAS MSeH 1/3MS ZAMIR ] A kst
(Table' 4). = A3} MSHIAIIA = multiple shoot’} -F=F5L
shoot 432 A&} 1/3MS HiRlo = E73EE7 MS
Hj Ao H]ale] Wrom 2L shoot’} H71H7 = 3ot
MSHiR]e] I3l & Aa o] Azt 2L MS
HiR oM E )7 A gekout 1/3MSHiA] M= 7))
o Bt 33709 BErt =AU (Fig 2D).

A EEE 245 e ANERRE AFH fF=HAY
9 gole AH2UAE AXE HEAHZE 2A8E B34
FEEEd g2 M2 535 g el ey
o2 = AMAzule] ds 2 dolapola] AF 237}
A7) 3} (Ibaraki & Kurata, 2001; Lee e al, 1998).
22 EA-S A EA] AAsEe] A5 (Durham & Parrott,
1992), ¥ 289 WFSY Ry er al, 1990), FEHS
(Raemakers ef al, 1997y o8] 7N Z o]&" 4 o} &
3 B BN 2z2hE AAXEEES FUkeR @& )
AN = ApH o2 frso] A zule] fA F-&351A
o] €48 4 9it} (Ammirato, 1989).

ARG 5, 2002004 ©]m] 0.5 32 1mg/ £24-DE H7}
g AR S-S w2 fiege] Bard
v} o} vEA) AEAE 1mg L GAZS AHslge wolgt
w7} WolslR ot A HElE 2R Falen A
A ARSI o] FoIR K| gith. YutHo R o 84 B
3] 2,4-De oA T feoE @A on) wiukAEe]
AR Ze| 2] HFE JAt=R o0& SHAUCE. HZ 2,4-D
S} GA; 22 AAzAEALo| AMEu e 2L A A
718uje] £8e EXetle 297t LEEHA (Hutchinson
et al, 1997; Konan et al, 1994) AAZHEZ ] A &HFS
HE Fo|x a1, 7ol A, 283 3Ese] F719 A
g2 24-DE YAEEE A77F Bol 1A=L Ut} (Feher
et al, 2003). & APeM= BT=H=2E Al 82

Table 4. Effect of MS medium strength on the growth of plantlet of H. dulcis after 4 weeks in solid medium.

Media Shoot number Shoot length (cm) Root number Root length (cm)
1/3 MS 1.3 =05 3804 3308 1.2 x03
MS 3.7+ 0.5 0.6 +0.1 0 0
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