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Cotyledon Structure and Germinability of Somatic Embryos Formed from
Inflorescence Explants of Cnidium officinale M.
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ABSTRACT Calli were induced from the explants of infloresence, petiole and leaf blade of Cnidium officinale on
‘43 medium with 2.4-D, while embryogenic callus was induced only from inflorescence explants. Somatic embryos
of 78 per explant were formed during subculture of the explants on medium without 2.4-D after culture on medium
with 2 mg/L 2.4-D. Cotyledonary variation, cup-shaped cotyledon of 49 % and other abnormal cotyledons of 13.5
% was observed on the somatic embryos. However this variation could be overcomed by the addition of activated
zharcoal onto culture medium. Somatic embryos at cotyledonary stage germinated on MS basal medium but the
jermination rate was very poor, blow 50 %. Somatic embryos on the medium with activated charcoal showed
mproved germinaton.
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q = oleh 2ol $2.9 ATE AMIHIN TAHG o) ofFer
B 7o RRH JeFAs 3 Hed dF % vpolEE
Bhvle] WaEoR Aol BA7E AT (Lee et al
2H3%t (Apiaceae)®] Plviziols} (Subfam. Apioidae) 3 1994). whebr] Ao AMza) 2AS FI HEA Al
$o}lZ (Subtribe Foeniculinae)ol]l 438l HZ% (Cnidium) 9% 3 H4AAS 7€ v} vk
> obxlol A, 47 % okmaslel 4Z0] RETHT 9o AWH NBF DI (Steward et al. 1958), A2
Pimenov and Leonov 1993), HZ2 7AF &9k Y7ol A (William et al. 1976), =5 &, v)vg] (Kim et al. 1991),
4 sjeie] 424 SFSAREA AF, HY 74 FE HY  AE (Choetal. 1995), 9 (Cho et al. 1998) % %2 (Cho
2 AZAAS BLEHT 9ol 48 W HAHSZ I 7 and Soh 1998) 5ol AAEZel FAHE F3 A EA AAYA
7b &2 2 Eolth (Chang et al. 1988). 53] $h=14F g AlZF SlHo] Slth o]ofztol AA =zl PAS F3 A=A
AR A3 gt okast wlg 553 AR AUtk Al g oiEAS A 4Ee Al (Cho et al,
1995), @FH (Cho et al. 1998) 2 7}& (Cho and Soh 1998)
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= 70 % o er2ol A 187}, 1 % sodium hypochlorite -& <]
A 1587 gHdg & Ba4E AW 97U 24z 29
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5 mg/L)¢] 2,4-D7} A7kg MS 7]Eu)A] (Murashige and
Skoog, 1962)oll AAatsit). S ¥71xe] pH 582 g5
I 121Coll A 1587 A E 3 wiAE 100 mL AH2HEeA
Aol 40 mLA EF3ly AW-g 4714 248t 46 ymol m
5hel 164170 BF7]9] 25+1C wgAolA 857 wiksld
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o wolgpd e B9} A 190] AEhh2 20 E Ak
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Az o, gy ¢ 23S dH7HA =] 24-D (1,
2,3,4,5mg/L)7} F7HE MS six|¢l| o]2|ste] 857k vl kst
W AFgae) Aeart YA Al {7182 4H
o} 79 webd oZA etk s71EAs ey |
mg/L 2,4-D ¥ x|ol A 2 HG 139 mge] 7P w2 A~
o] FA4& BYon, 24-D Fvt T7HESFE Fhsio] v
A wERAE Aels 7180 wskth w4 @yl A%
3 mg/L 2,4-D A7t MSHiR oA A AT 117 mg ¢} #71&
& Jehlidon 9 9AHdME 24-DY] FEo| RI3HA
olagit. o] 9k 7o) AREEH &) Hel| &3)A] 2,4-Dofl v
s Ervt 2y AyA f7180] UEA v (Fig-
ure 1). 0o]9}2e A3l= A|& (Cho and Soh 1995), 7&
(Cho and Soh 1998) @ 27 (Cho et al. 1998) 52| 739
AME #FEh

A7 AR E o4 1A FE9 2.4-D H7t MS A<
A BHAE Frstd oy s7194H wge] o xRt v
P Ael A AL ¢ YA} (Figure 3). wabx] A3 ¢
Wza 3 BHAR REHE AMzHe 4L A
ATk olg} 7o) WA s A F71& AME A

160
R Leaf
140 + Petiole
J Inflorescence

T 1201
s
o
x
9 10071
o
E
e 80+
02
©
E wf
O
P4
5 -
®©
Q

20 T+

[V

5
2,4-D concentration (mg/L)

Figure 1. Effects of 2,4-D on callus formation from leaf blade,
petiole, and inflorescence explants of Cridium officinale M. The
explants were cultured on MS medium supplemented with 2,4-D of
various concentrations. Data were collected after 8 weeks of culture
and represented as fresh weight. Vertical bars represent means =+
SD obatined from three independent experiments.
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Figure 2. Effects of activated charcoal on callus formation from
inflorescence explants of Cnidium officinale M. The explants were
cultured on MS medium with 2mg/L 2,4-D for 8 weeks then the
explants with embryogenic callus were transferred to MS medium
supplemented with various concentrations of charcoal for 4 weeks.
Vertical bars represent means = SD obatined from three
independent experiments.
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Figure 3. Effedts of 2,4-D concentration on somatic embryo
fornation from inflorescence explants of Cnidium officinale M. The
explants were cultured on MS medium supplemented with 2,4-D of
va-ious concentrations for 8 weeks, then the explants with
enm sryogenic callus were transferred to MS basal medium for 4
weks of culture. Vertical bars represent means + SD obatined
frc 'm three independent experiments.
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Figure 4. Effects of activated charcoal on somatic embryo
fi rmation from inflorescence explants of Cridium officinale M. The
e-plants were cultured on MS medium with 2 mg/L 2,4-D for 8
w:2eks then the explants with embryogenic callus were transferred to
MS medium supplemented with various concentrations of charcoal
fir 4 weeks. Vertical bars represent means + SD obatined from
t-rez independent experiments.
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Figure 5. Effects of activated charcoal on maturation of somatic
embryo formation from inflorescence explants of Cridium officinale
M. The explants were cultured on MS medium with 2 mg/L 2,4-D
for 8 weeks, then the explants with embryogenic callus were
transferred to MS medium supplemented with various
concentrations of charcoal for 4 weeks. Vertical bars represent
means * SD obatined from three independent experiments.
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Figure 6. Cotyledonary variation of somatic embryos formed from
callus on inflorescence explants of Cnidium officinale M. on 1/2
strength MS basal agar medium. A. Embryogenic callus(arrows); B,
Cup-shaped cotyledon; C, One cotyledon; D, Two cotyledons; E,
Three cotyledons; F, Four cotyledons.
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of el 27EE 24-De] FLot BFHe
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A 0.01 % B7HA) 98 mgO2A ¢k 20 % TAHS B
3% S5 % A7 57 mg 2 39 mg S 24 A o}ﬂl EA
A rhFigur. 2). o] 3 A SAlgo] A A f7ld 2
3} GJOFE RS F23) Zlo]) Yolow ZA )
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Figure 7. Effects of activated charcoal on cotyledonary variation of
somatic embryos from inflorescence explants of Cnidium officinale
M. The explants were cultures on MS medium with 2mg/L 2,4-D
for 8 weeks then the explants with embryogenic callus were
transferred to MS medium supplemented with various
concentrations of charcoal for 4 weeks. Vertical bars represent
means + SD obatined from three independent experiments.
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et al. 1994).
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Figure 8. Effects of activated charcoal on germination of somtic
embryos formed from inflorescence explants of Cnidium officinale
M. The explants were cultures on MS medium with 2 mg/L 2.4-D
for 8 weeks then the explants with embryogenic callus were
t-ansferred to MS medium supplemented with various
conzentrations of charcoal for 4 weeks. Cotyledon stage embryo
represent means = SD obatined from three independent experiments.
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