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ABSTRACT 

Cul ture  condi t ions  for  high frequency somatic 
embryogenesis and p lan t  r egenera t ion  from 
coty ledonary  exp lan t s  of  Codonopsis lanceo la ta  

are  descr ibed.  The maximum induct ion frequency 
of  somatic embryos from cotyledonary  explan ts  
was 80~ on Murashige and Skoog (MS) medium 
conta in ing  6~ sucrose  with 1 mg/1 2 ,4-  
d ich lorophenoxyace t ic  acid  and 10~ coconut 
water. Upon t r a n s f e r  onto MS basal  medium 
conta in ing  324 sucrose,  most somatic embryos 
developed in to  p l a n t l e t s .  
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INTROI?iJCTION 

Codonopsiz lanceolata is a perennial herb 
belonging to the family Campanulaceae. I ts  
taproot is used in medicine or as a wild 
vegetable in Korea, Japan and China. Recently, 
i t  has been adopted as an ornamental crop. 
Hence, the demand for such a herb is increasing 
cons iderably .  In the Japanese b e l l f l o w e r  
(Platycodon grandif lorum),  which belongs to the 
same family,  somatic embryos can be obta ined 
from cu l tu r ed  an thers  (Ham and Lee, 1976). 
However, no merphogenesis could be induced 
in c a l l u s  ob ta ined  from anthers  of  C. lanceo la ta  
(Lee e t  a l . ,  1980). Likewise, p r o t o p l a s t s  
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i s o l a t e d  from stun segment-der ived ca l l u s  form 
ce l l  co lon ies  without producing any organs (Ahn 
e t  a l . ,  1986). In t h i s  communication we repor t  
the cu l t u r e  condi t ions  for  high frequency 
somatic embryogenesis and p lan t  regenera t ion  
from cotyledonary  exp lan t s  of  C. lanceola ta .  

MATERIALS AND METHODS 

Seeds of C. lanceo la ta  (S. e t  Z.)  Trautv. were 
d i s i n f e s t e d  with 70~ ethanol for  5 min and 
subsequently,  in 25~ Clorox so lu t i on  for  20 
min. They were r in sed  three  t imes with s t e r i l e  
d o u b l e - d i s t i l l e d  water  and placed onto a 
n u t r i e n t  agar  medium supplemented with 1 mg/1 
GA3 to promote germination.  Af ter  4 weeks of 
incubation, 50~ of the seeds germinated 
(without GA3, 25~4 germinated). Unless mentioned 
otherwise, incubation was at 25~ in the dark. 
Two x 3-mm cotyledonary explants were excised 
and placed o n t o  media to induce somatic 
embryos. The basal culture medium consisted of 
Murashige and Skoog's (1962) inorganic salts, 
i00 mg /l myo-inositol, 0.4 mg/l thiamine. HCl, 
3~ sucrose, and 0 . 8 ~  Bacto-agar (MS basal 
medium). The medium was supplemented with 
factorial combinations of either 0, 0. i, i, or 
3 mg/l 2,4-D and either 0 or I0~ coconut water 
(GIBC0). In addition, a medium containing 6~ 
sucrose was also supplemented with the same 
factorial combinations. All media were adjusted 
to pH 5.8 before autoclaving 150-ml-aliquots 
for 15 min at 121~ Twenty-five-ml of medium 
was dispensed into 87 x 15-mm plastic Petri 
dishes. Ten explants were placed in each Petri 
dish and sealed with Parafilm. Three replicates 
were prepared for each treatment. Periodically, 
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cul tures  were observed under a d issect ing 

microscope. For h is to logica l  studies,  hear t -  

shaped somatic embryos induced from the explant 

were fixed in formalin-acet ic  acid-alcohol,  

dehydrated in a te r t ia ry-butanol  se r ies  and 

embedded in paraff in .  Serial  sect ions were cut 

at 10 /2m and stained with 0.5~ Hematoxylin and 

1~ Safranin (Sass, 1971). To regenerate 

p lan t le t s ,  cotyledonary somatic embryos were 

t rans fe r red  onto MS basal medium at  a 16-hr 

photoperiod with cool-white f luorescent  tubes 

(5 W/m2). 

RESULTS AND DISCUSSION 

During the second week of culture,  both compact 

and f r i ab le  c a l l i  developed from the cut edges 

of the explants cul tured on media with 2,4-D, 

with or without coconut water. Few ca l l i  formed 

without 2,4-D. After 4 weeks of culture,  the 

two types of c a l l i  and numerous organized 

s t ruc tures  p ro l i f e r a t ed  on the surface of 

explants on media with 2,4-D. The organized 

s t ruc tures  were induced e i t he r  d i r ec t l y  from 

explants or from intervening compact callus.  Up 

to 20~ of the organized s t ruc tures  obtained from 

explants on media with 0.1 mg/1 2,4-D arose 

without an intervening cal lus  (only 10~ at  1 

mg/1 2,4-D). However, at  3 mg/1 2,4-D, most of 

the organized s t ruc tures  developed from 

intervening callus.  No organized s t ructures  

were observed on explants on media without 

2,4-D. The f r i ab le  cal lus  maintained mitotic 

divis ions without producing organized 

s t ructures .  The organized s t ruc tures  were 

iden t i f i ed  as somatic embryos on the basis of 

the i r  globular, heart-shaped, and torpedo-shaped 

morphology (Fig. 1A). A h is to logica l  examination 

of one of the heart-shaped s t ruc tures  exhibited 

a bipolar  organization with future shoot and root 

apices (Fig. 1B). Hence, the compact and 

f r i ab le  c a l l i  were recognized as embryogenic and 

nonembryogenic c a l l i ,  respect ively .  The optimum 

concentrat ion of 2,4-D for the induction of 

Fig. 1. Somatic embryogenesis and plant 

regeneration of C. lanceolata. 

A: Globular to torpedo-shaped somatic 

embryos derived from cotyl edonary 

explants (scale bar = 900 /Am); B: 

Longitudinal section of a heart-shaped 

somatic embryo (scale bar = 50 /~m). C: 

Cotyledonary somatic embryos (scale bar 

= 900 ~m) ; D: Plantlet regenerated 

from somatic embryo (scale bar = I cm). 



somatic embryos from the explants was 1 mg/1 in 

a l l  treatments except for  the medium containing 

3~ sucrose without coconut water, wherein the 

highest frequency of embryogenic cal lus  was 

obtained at  0.1 mg/1  2,4-D. In general, the 
inclusion of 10~ coconut water in the medium 
promoted the induction of embryogenic cal lus in 
the range of 0.1 to 3 mg/1 2,4-D. However, a 
double level (6~) of sucrose in the medium 
enhanced the induction of the cal lus  at  only 1 
mg/1 2,4-D. The maximum induction frequency 
of somatic embryos from explants reached as high 
as 80~ on the medium containing 6~ sucrose with 
1 mg/1 2,4-D and 10~ coconut water (Fig. 2). Many 
of the somatic embryos had more than two 
cotyledons (Fig. 1C). Cotyledonary somatic 
embryos grew into p lan t l e t s  (Fig. 1D) when 
t ransfer red  onto MS basal medium. Final ly  30 
plants were prepared for t ransplantat ion to 

pot t ing soi l .  
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Fig. 2. Effects  o f  various concentrations of 2,4- 
D, sucrose, and coconut water on the formation of 
somatic embryos from cotyledonary explants of C. 
lanceolata.  3S: MS medium containing 3~ sucrose ; 
6S: MS medium containing 6~ sucrose ; I0 CW: I0~ 
coconut water. Data were col lec ted  a f t e r  4 weeks 
of cul ture.  Vertical  bars represent • 
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Prior  to th is  communication, the descript ion of 

somatic embryogenesis in the Campanulaceae 

(Ham and Lee, 1976) has been reported for only 

one species, the Japanese bellflower, Most 
species in this  family are widely used as 
medicinal herbs in Korea, Japan and China, and 
due to the recent increase in demand for these 
species, propagation by somatic embryogenesis 
can be an a t t r a c t i v e  a l t e rna t ive  to the current 
pract ice  of propagation by root cuttings. 
Somatic embryogenesis described in this 
communication will contr ibute  to the pract ice 
of micropropagation. 
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