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Effect of Growth Regulators and Osmoticums on Somatic
Embryogenesis and Plants Regeneration in Aralia elata Cultivar ‘Zaoh’

Ji-Ah Kim, Heung-Kyu Moon’, Yong-Wook Kim

Biotechnology Division., Korea Forest Research Institute, Suwon 441-350, Korea

ABSTRACT Effective micropropagation system via somatic embryognesis was established for a Phytophthora

resistant Aralia elata cultivar. Different kinds of growth regulators were needed to induce embryogenic callus with
different explant sources. When leaf explants were used, a combination of 2,4-D, TDZ and l;—glutamine was
needed, whereas when petiole and root explants needed only 1.0 mg/L 2,4-D. Embryogenic callus induction rate
under the optimum culture condition was 75.0%, 67.0% and 83.0% from leaf, petiole and root segment,

respectively. Somatic embryo germination and plantlet conversion rate appeared to be influenced greatly by

various osmoticums. More than 90% of embryos germinated when treated with sucrose, glucose and maltose.
However, the highest conversion rate (72%) was recorded on medium with 2% sucrose only. The converted
plantlets grew normally on 1/2MS basal medium, were acclimatized on artificial soil mixture and survived more
than 95% in the greenhouse condition. The results suggest that the species can be clonally propagated through

in vitro culture system via somatic embryogenesis.

Key words: Japanese angelica tree, Phytophthora resistant cultivar
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A NGBkl S4Eka o2 sl FEURA 5
ol AEshs EFF shutolAnt FuldE FFo) *
Zate] ul4 4o BEe| AYH T )
AR 1S Yo Ul slete o2 S
Zo] Al WA ko 2 (Rodriguez and Vendrame
2003), EUFME AT = D AETST]E ©
4% dig WAl AAls vk glort (Park et al. 1994;
Jhang et al. 1993, 1994; Moon and Yoon 1999a; Moon et
al. 1999b; Lee et al. 2004), o}& ‘z}Q" o} t)gl A|AA I
AMZ by A7E R u gtk B d7s FEUR
Ao’ o] BEHY FU) AU Sgelu} AL fE
o A ok A, AREAA E, AMTH Po} B
A2A Pyel vl HEEA FFE PR,

TYgaetel 2R T A5E FEUY
‘20’ E Az stk AEAE 2% sucrose (w/v)f
0.3% gelrite (w/v)& 713 1/2 MS 8] (Murshige and
Skoog 1962)°l14] <k 457 o] AlUplY F712 1d o]
A8 & Aoz B Agel AHgd AlzE A2e wel] A
ulokst F 3~45 A% ZAg 5~6 cm F7]2) 718 A
AsZ AR

Z2A=

A g HM=Zl 7
Aex FEE 93] BelE 0.7 cm, G2 0.3 cme] 2
O]E HAersto] AFRE9 L, U GAS A7skL 0.4X0.5
m Ao A7|2 Aursle] R0 R ARGt B HY
] AHE B 2B TF 9 vEe e 2tk
MS #x]¢)| 2,4-D, TDZ, L-glutamine-2 %713+ 4714 5
o] W% [(D 2,4-D 1.0 mgL, @ 2,4-D 1.0 mg/L + TDZ
0.01 mg/L, @ 2,4-D 1.0 mgL + L-glutamine 1 g/L, @
2,4-D 1.0 mg/L + TDZ 0.01 g/ + L- glutamine 1g/L] ©
3% sucrose (W/v), 0.3% (w/v) gelriteE AH838lth 2E
HjA) = pH 5.752 W33 121 CollA 1583 2 Eod v
& 13] 4 Petri-dish (87X15 mm)o] 25 mL¥ &5-3}o] A}
£3}gth L-glutamine Ei $of filtering F7}st3Ath
wjoke 19 16A17F 2 (40 pmol m™ s'o] A 2
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ol BAEE AP il AR Thang
X (1994), Moon and Yoon (1999), Moon 5 (1999)¢] 2
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Zuj7t =59} (Figure 2A). AAZAAZE 1.0 mg/L



FELF ALY AMMZH STt

24-D 2 0.01 mgL TDZ] E3tAal7} s Ae)~o)
Freo Fask 75% ol A=A, 2,4-DY @5 A
Al 24 e o] vua) eyt PA s et
A AR AE 2% mwto g 1 a3 Wolxu)
I e A s dudolN A vt 4 © o
AHAA T} FEo] 22E Pz A2 YA
el PA3L 47HA] wiRo A AL 1S5} A e
HpAl ey se] f2= 2,4-D g5 A oA o
3‘5_6]-%1@( (Figure 1). 457F8] w9k A3 MS+2,4-D 1.0
mg/L 223X ABL 67%, el 83%2] miEAl s
A4S WY T, L-glutamine A2] Alo]i= 62%8} 72% 2 o
&g iR A s A4S B Yo FY i)
TDZ % L-glutamine ¢] A2 Alol= zbz}b 21% 2 27%9)
Az vy A2t A FHUE ‘R 9 I
AH o= g wdA A~ §50= 2,4-DY)
THEI A= YERYT (Figure 1). 314 ov] 3
A A zdAe AAFH7L bdE o 2 s o
W o] w2 e 9o} (Figure 2, BC).
L-glutamine-S- nitrogenS SYUA|A stress 2218 -&-Hhs}
of AME WAL FXATE Aoz HudHd gt
(Tachikawa et al. 1998). ¥ A& Az} o AHA] 2,4-D

>

oL -ll'ﬂ ){'E

o]
g7
gl

e N m\m

A

2
Hurﬂ_&_lm

o}

rlm

9} TDZ 2] =3 22| 7oA L-glutamine A 2]A] vjakA) 78
2l =] 75%= EA vreR} (Figure 1, Leaf D).
T A e dHdAE AgdAld dAfel L-

glutamineo] )7} WAy AelA S50 §97F g= A
o2 Ueht A9l wE Aolg Bl welr FF3Ao
Ayl L-glutamine®] A Z3p7t F 744 AFZEA
She] g 7)91% ANA| E-& Tachikawa = (1998)
o Aapel o] stress TARNAE BEHs} 18y o
AN FEexHe AHZ H‘“ A7t FAJE o] 5ol A
HARRY EoEHAY, £ AuzAdA 44 fEse
2 F2dEo] L- glutamlneol HjutAy A AfTo] g
£ 1 oz FAH

5 Feure siegs i s e 2
u]-¢- ohFskA YEhdtl. Kaimori (1986)$F Amemiya 5
(1990)& o] A] 2,4-D G= EO 24-D9} BAY] &35
g2 gdHoR wjdA AeAE FE8191, Jhang 5
(1993)& 98¢ dHoE 24-D 942 )22 Q
A Fg ub, TDZ 1520 9522 5o vy A

in rlo

2 FEg& S B3stgth 31 Thang B (1994)8 8ol A]
2,4-D9} TDZ9] £ el7} astaoletn st Adef w

T AFEEA a7%7 g2 RS voFEoi F29
Aol mEY FEUFE T faAE el we aldAy
o B2 xo]E Holi= o2 w3 g vl v} (Moon et al.
2001). ¥ AgZAH Gl A= Kaimori (1986)F Amemiya
(1990)9] Aol FARSHAIRE, G537 Be]ol = Jhang &
(1994)¢] Atet fARste] 54e fAE slfets ZHol

A2 4ol plxle YEETM & MFEYM &DF . 131

wet 2] 9 oopvlieite) 7wt e AL 89
& A weby FAY AEAE Aok dHe F
ol wak AME FEo 875 gz HA gt
& A Foh g HEA TR Al A

7 Add FoelA o go| fEse AEE
o]=H o] woundingoll 23} stress E7} LEFG Ao
FA ¥t} (Hernandez et al. 2003).
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Figure 1. Effect of plant growth regulators on non-embryog-
enic callus and embryogenic callus induction of Aralia elata
CV. 'Zaoh’. A: MS+24-D 1.0 mg/L, B: MS+2,4-D 1.0+
TDZ 0.01 mg/L, C: MS+2,4-D 1.0 mg/L+L-glutamine 1g/L, D:
MS+2,4-D 1.0 mg/L+TDZ 0.01 mg/L +L-glutamine 1g/L.
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& Ao R el wol 2 AEA 4L 2% sucrose
oA 7hE £ 95% E 72%E Z7ZF Yl AL (Table 1,
Figure 2E), 48419 44 £ o Smeld 714 45 o
3R] BuE Fo Aok el FEd meaE
o= AELAN ALY B} Fol A5 E o] WS
31 eje) whdo] EX O 3% oA A EA PA
& AU o)y g A ulx] 2] ARl AU A
AU gAY FAd o d2g FEow FEHY
(Mamiya and Sakamoto 2000).

Glucose A A& 1%0A] 95.5%%] Tol-&1} 63.9%9]
7P 2 AEA A8 Yehdon, g9 Ay By
ol QoAM= 2% sucrose ]9} A8 (Figure
2F). W)X glucoser= 1% A sucroseE thal|sle] Al-&3)
o FEUR 2279 AATu) ol 5 ABA] WA 2
FAVE Qe Aoz yelyttl Maltoses 1~3% EE 4]
90% o] AALu] Wol&-S e o, A EA9] P&
EE wEoA 50% ojstz Az 3 Yo W]
sucrose 9} glucosedl] B|3} =x] okt (Figure 2G). Sorbitol
7} mannitol®] AEAlE 1~3% FEoIA A ZH Lolg
ST~75%2 VElton), A2 A H4e 4~10%2 Az
o 9le) west ele) go) Azah) et 4EA) 4
So RAYY A0 Lhehdth (Table 1).

Sucroset= A& zAujokol| X 7} REA 7 AFREE
B 2 A5 A o)A %t (Fuentes et al. 2000), A4
stressth A ZAHS] tAtAE F21S Fal olggel o3t

Table 1. Effect of different osmoticums on somatic embryo
germination and plantlet conversion.

Concentration Germination* Plant conversion*

Osmoticums (%) %) _ %)
Control 0 51.6 153
Sucrose 1 73.0 58.5

2 952 72.0

3 91.9 62.3
Glucose 1 95.5 63.9
2 953 57.1
3 91.9 31.9
Maltose 1 96.5 39.7
2 93.9 46.3

3 953 50.2

Sorbitol 1 65.7 10.8
2 58.0 8.0

3 69.9 5.5

Mannitol 1 65.4 49
2 571 5.4

3 753 5.8

* The frequency was observed after 4 weeks of culture.

g & 7 YOBE, o[ A& & ghhgoez
oA sto] ARS8 5 9l&o] AJAFEIS1TE (Ramarosandratana
et al. 2001). & HF o] M Zu) do} D AL 3}=2%
sucrose A 2|2 F5 3 AHE Ve TE iYoo)
A7 . gAh, wheF sucrose®] Al ghAagle] T
ShhH 1% glucose S ARSI ® A7 FAl7F 91 Ao
2 A7t

71l ekt AlEoA gAY dux|Yere
qE Bk ol ARG A S 3 Al xe 24, 7B
A e ot e 5o FegAel Bdsttia 4
A v} (Karhu 1997). Iraqi¢} Tremblay (2001)% white
spruce®} black spruce?] A A|FEv] H-Eo) A sucrose: Bt
oy A, AHFREA R AW o} AAE
e Aeg 2dde 94ABZAME Fasia siglon,
sucroseE ©]-&¢ 7o} o] & <l ThEox A% G
WA A A EZA e =] B FHF o] o] o] wlofo}
AEAZY ARl e Frha sk =3 @t
A M| 2r] ot} A Es}ol| A= sucrose7f AZFRA A A2
Ael das sl Ao 2 AT} (Yang et al. 2004).
A, WA AHRebAlY] HEE dEAERY B4}
Y £2 235 Ror|E3tH kol ojxm A8 w
2+ th4 th2t}. Biahoua®t Bonneau (1999)% sucrose?]
95 MR glucose S maltose 53 HA Hl&2
EEAEY = Zlo] AME] F&u) 2 8A PAdo] &
A7t S-S AAEF AL, Qoldl A sucrose$} glucosed]

Figure 2. Somatic embryogenesis and plant conversion from
different explants of Aralia elata CV. ‘Zaoh’. A- Embryogenic
callus and somatic embryos induction from leaf explant;
B-Somatic embryo induction and germination from petiole
explants; C- Induction of various developmental stage embryos
and secondary somatic embryos from root segment; D- Abnor-
mally germinated somatic embryos from root explants; E, F and
G - Converted plantlets on 1/2 MS basal medium by different
osmoticums treatment (E- 2% sucrose, F- 1% glucose and G- 1%
maltose); H- Normally growing plantiets on 1/2 MS basal
medium; [- Acclimatized plantlets in artificial soil mixture.
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L&A E B2 AMEnle dAa} wolZ £33 A EAE
AE 4= U3 (Lou and Kako 1995). BHH, Alfalfac]r]:
3~% sucrose FEAA AME L] s 2 A EH FAS0)
71819431, 2.0)9} Hlloll M+ sucrose, glucose?} fructose
o TEAYZE FANS AHE Aok, AH TS Holg
< sucroseo| Al o A Vebgtia &9t} (Ladyman and
Girard 1992). =1 9| AAEule) olsh 42 Bl ¢
oJA] sucrose?| T £ Wl 2jo]E Holal gl 0‘/}

< Y=ol 2~5%9] F= UM L AFAE A1 g

=2t ¥ potH |4

AEAZ A 1.5~2cm FEE A F2EA= 12
MS (sucrose 2%, gelrite 0.3%) 7] 2H| A& B35 &
X5 em)ell A 457 Wi FstA L, A BE A EA7 A
Ao 2 Ak ofd A &4 5~7 cm)E RAAHA
oA Auje] Helo] B2 wiAE 52+ B2 AAL F %‘3}
228 AdAte] QIFAE (vermiculrite, peatmoss, pelrite, 1:1
viv)ell ol2jdle] wglatdrt. €3 35F & 95%2] %]_Z‘l]—'%a
B3, pot= o] Aate] A o7 ATt (Figure 2 I).

A ZH F2& T3 FEuHT 99 A el ‘=)
Q'] B&AY AR} st AA wet wjdAy
Ao a7HE QA F77F th2A YERdTh
o] 9 MS wj=]q] 2,4-D&} TDZ, L-glutamine©] ] 2] ¥
iAol A Aeixel AN x| Frt FoE o, EH
3 Y s 24-D @EAY Al M F2 AAE dS 5
Sk HA wdzAstolA] w2 gL o, o
W, B 2RE 42 75%, 67% 2 83%%E Yeldch A%
A Aol WE AMEnje] Wol&-2 sucrose, glucose,
maltose 5 90% o]4o] oS o) 281 g4

2 2% sucrosed A 72%% 7} E9ITh o]y AEAE= A
F2EAE A7FeA o4& 12MS vix|ol A Ba} A A=
AL, AFEE 25t 95% o) =3kslitk
B /‘a‘@@#h FHT 9 Xiﬁ“* 7H1ﬂ ‘AL -4 A A
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