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Somatic Embryogenesis and Adventitious Bud Formation from Zygotic
Embryo of Boxthone (Lycium chinense Mill.)
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ABSTRACT Somatic embryos or adventitious buds were formed from the segments of zygotic embryo of Lycium
chinense Mill. on Murashige and Skoog (MS) medium supplemented with auxins (2,4-D, NAA, JAA) and / or
cytokinins (zeatin, kinetin, BAP). Embryogenic callus formed on MS medium containing 0.5 mg/L 2,4-D and then

differentiated into somatic embryos without transfer to hormone free medium. On the other hand, adventitious buds

were formed on medium with 0.01 mg/L 2,4-D and 0.5 mg/L zeatin. Among various parts of zygotic embryos, the

morphogenic potential was higher in the cotyledonary region, and the most organogenic potential was found in

cotyledon followed by radicle, hypocotyl, and whole embryo. Histologically, bipolar structure of the heart-shaped

embryos were confirmed and in adventitious buds only shoot apical meristems were found to exist.
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A7 25~3mm 3719 AN T/AIF (Lycium
chinense Mill.) 22 Adsle 0% o|ehS-2 187 IF
713, 1% sodium hypochlorite 2 2087} ¥ A#3s & 3
2 53] AHsHch Fao) WA siRdn S ol&3)
AR E Eelste] wf Aal A9, WE G2 A9H wiE
2 W& f 2AHoZ 7zt 6F9E o] wige] Als
2 ARE-3FA T} (Figure 1).
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Figure 1. Various explants excised from zygotic embryos of Lycium
chinense Mill. A, Whole embryo; B, Cotyledon; C, Hypocotyl; D:
Radicle; E, Cotyledon and hypocotyl; F, Hypocotyl and radicle.
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2], NAA +zeatin @ TAA +zeatin® 28 2)8tg-g o =
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kinetin, 0.5 mg/L. 2,4-D + 1.0 mg/L. kinetin 72|17 1.0 mg/L
2,4-D +2.0 mg/L kinetin AL ~ZX] Heo] wjda] 5
go| gl HelAvke] AU 0.01 mg/L NAA +0.1
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Figure 2. Formation of somatic embryos on the various explants of
Lycium chinense Mill. on MS medium containing 0.5 mg/L 2,4-D
for 7 weeks. A, Whloe embryo; B, Cotyledon; C, Hypocotyl; D,
Radicle; E, Cotyledon and hypocotyl; F, Hypocotyl and radicle.
Data were obtained from ten independent replicates and vertical bars
show standard deviations.
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0.1 mg/L kinetin §5A o= ]y} PG O 0.5,
1.0, 2.0 mg/L kinetin 2| &] FollA+= A Ho] Axwr g #»
0%t} 0.01 mg/L NAA +0.1 mg/L kinetin &) 9)¢] th&
NAA ¢t kinetin A2 FolAE Fe FAHU 0.01
mg/L TAA +0.1 mg/L kinetin®} 0.0 mg/L 2,4-D+0.1 mg/L
kinetin 23 A g FAX = AFFEHe] AgE Wolon,
0.1 mg/L TAA +0.5 mg/L kinetin®} 0.5 mg/L TAA + 1.0 mg/L
kinetin Z¥=]g] FollA= it G4 = At (Table 1).
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2). o]218k Aa= AzhroAe B3 E vb Qo (Chang et al.
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Figure 3. Induction of somatic embryos from the cotyledonary
explants of Lycium chinense Mill. on MS medium containing 0.5
mg/L 2,4-D. A, Cotyledon; B, Embryogenic callus; C, Developing
somatic embryos (arrow); D, Mature somatic embryos (arrow)

Table 1. Effects of plant growth regulators on somatic embryogenesis and adventitious bud formation in cotyledon explant cultures of Lycium
chinense Mill. The explants were cultured on MS medium supplemented with various auxins (2,4-D, NAA, IAA) and cytokinins (zeatin, kinetin,

BAP) for 7 weeks. (mg/L)
Awin | 24-D NAA IAA
Cytokinin 00101 ]05] 10[50[000]01][05]10]50]001[01]05T710][350
0 EL| C | C[SsE[C]C[R|RIR[JC]C|R|R|[RJR]|R
o1 | c | ¢
. 05 ] ¢ |AaB | C
Zeatin 0 C } e
20 | C GC |
01 [ R | EL
Kinetin |05 | EL c |
10 | EL C
20 | EL C
01 | R | C |
05 | EL C
BAP 5 ED L C
20 | EL LJy—cj

AB: adventitious bud, SE: somatic embryo, C: callus, GC: green callus, R: root, EL: elongation
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A Ag-EHE 0.01 mg/L 2,4-D 9} 0.5 mg/L zeatin®]
ZAE WA g S o Ae N9 Aot @
AE F, ol 45 Folle A9 Hejrrt i) Alzket
Aot (Figure 6C). T7|AF-o] FHAPE 48 AE= 3
S o) AEHZF 80% olde] FAolrt FAE AL zeatin©]
7 A Ao oW, b d7e 2 AE 8
THKim et al. 1993). Hzx WY 730l 49 vhgo] A=
AHAZREH g Aot FAEHJ L, ARl AE
7+& A9t} (Ellis and Bilderback 1984). o]uj] =419] vy
A FAE FHole] A S5 v oISt (Figure
6D). o FF719] FFE AA 2§ Frh (Hachey et al.
1991). APl o] 6798 (Figure DE widst 23 Ad4
vEo] 3 A 7P W 1749 RA ot FAHIA
I, AT AT] Qe AHAA FEHZ Hae el

Figure 4. Section of somatic embryos at various developmental
stages of Lycium chinense Mill. Cotyledon explants were cultured
on MS medium containing 0.5 mg/L 2.4-D. A, Proglobular embryo;
B, Globular embryo; C, Heart-shaped-embryo; D, Torpedo-shaped-
embryo (arrow).

M 370 olide] FAolt HAES b )
ol Ao AY YZFES ¢ F UAT (Figure 5). ©]
F Wil EA3) dle WA BE=E

o, A8t ZAME 72 A
(Fazekas et al. 1986). &=l o] 659 = Holo] Q31 9
Ao g Agshs AgEHo] tE

AAE DA o}F FAF HTS
olm FAY FAoLE MS 7|Rujxo] Athujoksle] S
FE3t] g AEAZ AYAFATH (Figure 6E). o1 FA
TH RAHols ZAHoZ FFe A 7] AHE Ho
g Ul R AgEgdzFoe] PAs FAFHoE AYAY
952 =ty Aerrt FEHUA oY BAoprt A4
EQlch o]gA E EHoks A o FEE 25T
AYoH, A¥AZI AR o] F s E3EHASS
A& 3 4 02T} (Choi et al. 2001; Ignacimuthu and Franklin
1999; Yang et al. 2001) (Figure 7C).
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Figure 5. Adventitious bud formation from the various explants of
Lycium chinense Mill. The explants were cultured on MS medium
containing 0.01 mg/L 2,4-D and 0.5 mg/L. zeatin for 7 weeks. A,
Whloe embryo; B, Cotyledon; C, Hypocotyl; D, Radicle; E,
Cotyledon and hypocotyl; F, Hypocotyl and radicle. Data were
obtained from ten independent replicates and vertical bars show
standard deviations.



Figure 6. Plant regencration via adventitious shoot formation from
cotyledonary explants cultured on MS medium containing 0.01
mg/L. 2,4-D and 0.5 mg/L zeatin in Lycium chinense Mill. A,
Cotyledonary explant; B, White and friable callus; C, Green
compact callus (4 weeks) (arrow); D, Adventitious bud formation
from green callus (6 weeks) (arrow); E, Regenerated plantlets.
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Figure 7. Longitudinal sections of adventitious buds formed on
cotyledon explants cultured on MS medium containing 0.01 mg/L
2,4-D and 0.5 mg/L zeatin in Lycium chinense Mill. A, Meristematic
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