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Genotype Effect on Somatic Embryogenesis and Plant Regeneration
of 15 Aralia elata

MOON, Heung Kyu* - HONG, Yong-Pyo1 - KIM, Yong Wook - LEE, Jae Soon
Biotechnology Div., and 'Genetics and Physiology Div., Korea Foest Research Institute,
Suwon, Omokdong 44-3, Kyonggido, 441-350, Korea

ABSTRACT Winter bud explants from 15 individual angelica tree (Aralia elata) were cultured in vitro to find out
optimal conditions for somatic embryo induction as well as plant regeneration. Calli are induced and grown on MS
medium supplemented with 1.0 mg/L 2,4-D for 4 weeks and subcultured on a half-strength MS medium without
phytohormones to induce somatic embryos. Inter-simple sequence repeat (I-SSR) markers were analyzed with total
DNAs extracted from the trees. Genotype effects on somatic embryo induction were examined by cluster analysis.
Callus induction rate varied from 58.5 to 100% among the genotypes. Somatic embryo induction rate also greatly
varied from O to 100% among the genotypes. There was a significant difference in somatic embryo induction rate
even among the individual trees that showed close genetic relationships each other. This suggested that somatic
embryo induction rate in Aralia elata be influenced by a few major specific genes rather than whole genomic
similarity among individual trees. Four individuals of Ulneong-7, Cheju-1, Shingu and China, which are recalcitrant
to somatic embryo induction, tumed out to have a close genetic relationship, suggesting that both physiological and
genetic factors affect somatic embryo induction. The results suggest that genotype selection be the most important
factor to achieve an efficient propagation, although cultural optimization through medium and explant manipulation
may also play crucial roles in somatic embryogensis as well as plant regeneration of these species.

Key words: Angelica tree, genotype effect, -SSR marker analysis
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(Park et al. 1998). X8t thgA ko] SHAAM T T8¢ ¥
Aoz yeh} SRR £ B 71X AYSEINE
olr] AL37F AlE5 Y ¢t} (Sutton and Polonenko 1999).

AAE Frol= vl FHE, uiA] 2 AFIEE o] A
A Q43S w]X|w (Chalupa 1990), 718} w2 A4 =&,
dRrer 2 g 5ol 9¥%< vAd (Brown et al
1995). 3 Bae] ©E FAAYY o), WHe) B
2 AYH At AAEH R 2 AEA AR F2
242 48x du (Krishnaraj and Vasil 1995; Trigiano et
al. 1999). SE1PE) AT FEE A2 o) Adr) o
E¥ vt 907 (Jhang et al. 1993, 1994; Park et al. 1994;
Moon et al. 1999; Moon and Youn 1999), 7]1& W2y 9] tff
gol B & Q1go] AT 3L #HAYA) BE AHE
W REE AT PAE ARtk 2 AR ST FEU
9¢1 71d W7l iES o2 A A
23 T EYT FEUTFE YR AA

© FAAY e E3E AESILA} AT

A= 1070400 1999\ 49 FsollM 59 Zo AA F
U IS7AE 49 Agetdch AAEL BT WolE 7Y
A Zog 1~25me I B /fASS AeRL
9 olFE B4 U 1,2 322 By (Table 1). Y&
oA EY A = FH AHA HFH A FAA,
T < T AEAM B9 F0E A7E A &
A FdolA AFHA AFH FA FEE dHE A

Table 1. Genotype effect on callus and somatic embryo induction in
15 Aralia elata species.

Individual No. explants No. .explants NO.' explants.
trees cultured forming callus  forming somatic
(%) embryos (%)
Odae-1 146 146 (100.0) 9( 62)
Odae-2 123 113 ( 91.9) 0¢ 0.0
Wonduck-1 299 293( 97.9) 93( 31.7)
Seokhyun-1 276 271( 98.2) 17( 6.3)
Yangku-10 106 62 ( 58.5) 62 (100.0)
Seokhyun-2 89 68 ( 76.4) 0C 00
Nonsan-1 101 97 ( 96.0) 2( 2.1
Ulneung-7 60 57 ( 95.0) 2( 3.5)
Cheju-1 21 21 (100.0) 0( 00
Shingu 88 85( 96.6) 0( 00
China 68 65 ( 95.6) 1( 15)
Yangku-12 40 40 (100.0) 15( 37.5)
Yangpyung-3 125 124 (100.0) 21 ( 16.9)
Osan-1 190 183 ( 96.3) 31( 16.9)
Namhae-1 120 120 (100.0) 0( 00)
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A WA TR PCRY X8 X212 94CAA 587 A
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Aelz YHES BAZ 0% oot P 1058 4
H 23 58.5%, 76.4% % AZ3TH (Table 1). A9
4R GAAR] BE Ho] Qo] B wek 17 2~5

mm 7R AAsIEow A2 ARe] Azt
M =8 =
A A= 1/2 MS 7)Eujx 2 Aojulok & ulza w27

Qgstel Mg 4 F FAE 47 08~15 cm7A 439
ok (Figure 1A). AMZH] FEEE #4749 2 28 02
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Figure 1. Somatic embryogenesis and plant regeneration of Aralia
elata. A, Embryogenic callus induced from winter bud explants
cultured on MS medium with 1.0 mg/L 2,4-D; B, Somatic embryo
induction and their development from embryogenic calli cultured on
half-strength MS medium without phytohormones; C, Somatic
embryo germination on half-strength MS medium containing 0.05%
activated charcoal; D, Regenerated plantlets from somatic embryos.

2ol 7} Asle] 718 AMZu7E FAEA] G AolA 100%
712 Aol EAT} (Table 1). AMEH FE& o]y 25 &
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s A 2ke] HE: HoA FEEUTH (Figure 1B). ol o}
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U9z vepgoy widao] S5k fAAF A AUY
T4 e AME7E FEEAT (Figure 1B). A Ex) &
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= 7102 et (Table 1, Figure 3). $93 &
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Aol VA ekskt} (RFE. WA A, Figure 1C). A9
Hol 5 FefFH o7 Wolrt UUFNE EFEIAL Wt R A
Bl ojg}go] §1%t) (Figure 1D). A& A E3tE 4&
A& o) WA o] Fo A 1/2MS 7]Zul ol Alrhuj ¥
slo] 3~43 AL ¢ AAZ) TS (Figure 2A), AFHUE

o o148} wW 90% ol Fzto] sHEstgiTh (Figure 2
B). 37«3}t © 4EAE vld FEE oS W 271

Zo= 20 cm W Z A5kT (Figure 2C), Lo|4 5 A4
Ho g AAsAT (Figure 2D). o]4He] #A oA FA2 3¢l
mE ol 719 vEiA gk TEuRe] A4 U
FEEE 1 ol%e AEA AEF L £ie
202 AZE T

A\ Al 2wl 7}
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Figure 2. Plant development, acclimatization and transplantation to
field of Aralia elata somatic embryo plantlets. A, Plantlets growing
in a culture vessel; B, Acclimatization of plantlets in artificial soil
mixture; C, Two-month-old plants in pots; D, Six-month-old plants
in field after transplanting.
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Figure 3. Genetic relationships among 15 individuals of Aralia
elata reconstructed by UPGMA.
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