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Abstract This study was conducted to evaluate effects of
somatic embryos (SEs) induction with different kinds and
concentrations of osmoticum, with gelrite and SEs germina-
tion with different abscisic acid (ABA) and embryogenic
tissue lines (ETLs) in Japanese red pine (Pinus densiflora).
In comparison of somatic embryos induction with different
kinds and concentrations of osmoticum, the highest record
(45/90 mg FW) was obtained from the treatment of 0.1 M
maltose+3.75% PEG 4000. In addition, the higher one was
also recorded from 0.2 M maltose (41 SEs), it turned out this
treatment was also effective in induction of SEs with
previous one. In effects of various gelrite concentrations for
SEs production, no SEs were occurred in the treatment of 0.4
or 0.6% gelrite, however, the highest no. of SEs shown in
1.0% gellrite (41 SEs), and some comparable results were
also marked with 0.8 (37.3 SEs) or 1.2% (39.7 SEs) gelrite.
Therefore, SEs can be produced from above 0.8% concen-
tration of gelrite. Finally, in comparison of SEs germination
with different concentrations of ABA, ETLs, and AC, the
best germination rates (45%) were obtained from the SEs
derived from both concentrations of 150 and 200 «/M ABA
in 06-6 ETL and when cultured on germination supplemented
with 0.2% AC. When SEs were cultured on germination
medium without AC, best germination rate (28.9%) came
from the SEs which cultured on 250 +/M ABA in 06-6 ETL

Y. W. Kim (X)) - H. K. Moon

Tgpieniae Aaldsast)

(Division of Forest Biotechnology, Korea Forest Research
Institute, Suwon, 441-350, Korea)

e-mail: dragonkim@forest.go.kr

Keywords ABA, embryogenic tissue line, Japanese red
pine, somatic embryo, gelrite, germination, osmoticum

N2

e FESFF S 2UT (HH)E BRY
DU RS ALY AT EI (B 1300 m o]5fel A
et gom, AeHoRt AR, Sutet 2 wF
of RIS 4H YYFYOR S35 m, 47 180 em
A BT BAE AR gt RS R

24 SOR §E gow, 2

AUE O] 2y Aok oL 1930qu1.r151 A 2]
QI z7)= 7]J—‘r-r,-E (organogenesis) S 53 A=A
A&EsE A7 F=2 o] FoHA I A= wfe vl
at9lch 1% Shim 5 (1986)2 24W A AU HEH &
@ 2o AP A G wjoFo g HAol Wl Ma|ls o
T8 E3 AEY YEIE B sgon, E3F Kimd}t
Park 5 (1986)2 8, 15 I 26134 HE RO Hojujofoa
A0l HAol &x W A2z 2L BAsgois B
Rk Q1 Wojrt

1985 Hakman 5 (1985)0] &Y 7FE 8|5 (Picea abies)

o] A EH &= (somatlc embryogenesis) S Z|zx= HIl
2ol Be WA tAoR Ast A7) oo
Ak 1= L2yt 14-—‘?— &= Maruyama 5 (2005)
SEREL RS éj A AEse Nz v

AU AN 2 §E A
e 83 o T B

sk ARAAC B3 ‘3-4
sha gtk Ul 4 5 QoIDo] AU AR
2 eol W A E GE W IR0 ABA At



J Plant Biotechnol (2012) 39:93-98

A R8I @ gelritels =] T2 A A 2o
15 @ A2 Woto] JFali ABASE,
ehel W EHyE A7} Bto] WE Wby &

el
=
r 1E

1T ox == o HI of Ju =
o Tl
o == [ |5

94
e A BT QS Wit o] AWML 2UE 157
AR el ThArom AFA, AAE WAy
9 AR AR} i) FYATA ol Fol gtk A4
WS BRHOR WA I3 ABA, RS A%
59 = WAL P12 97 FAH 2AL
FEEA Ak gk B ATE AUpEo] 34 L
SE A2 o83 BE YA 714 AL
g% QAo AERA, O AEUA £7 2 sEo w2
A
e
=
ol
!

)
=
2
of
ol
2
&

HiQFA 2 2] &&= = P6 (Teasdale et al. 1986) Hj 2| ]| 2.0 mg/L
2,4-D, 1.0 mg/L BA, 1,000 mg/L L-glutamine, 3.0% sucrose 2
02% gelrite % 7Veke] w1 W22 AHE L. ke
S 4428 ol gstel $918 WA F SA7 2
= H8- %22 (megagametophyte) A& WA Y= ¢~HOZE
2 4stgl o, 25°C, QAo A 87 A E=-g wiA gk ¢l
o] vjeFstgitt frieg v 220 F4]2 JALM (Litvay
et al. 1985)9] 2.0 mg/L 2,4-D, 1.0 mg/L BA, 1,000 mg/L
L-glutamine, 2.0% sucrose X 0.4% gelrite2 A% v | 2
o[ Alstqlom, A o] oF 0.5 cm o A7 2 YAt
TUXRAY 2L AR 235 oitt SAFOEH A
Alzza Aol B egt F7EA] FAAFH

A Y 2y

A A Zel Y-S 12LM v Z|of 2% sucroseZ} A 7}E oH
Al Al of] vk 22 S FEHiY = 5.5 cm 27]9] FO|
2 (Whatman) Y & A Z%5 %7} 90 mgH = ZFE 3 ml
HAEo] Mzdgd S ZoteE & oF 527 AFHEZE o]

f5to] WA A2 A ATt 1 T ujEbg xR o] A

=

2

Z 60

s

= a0 ¢

?‘\

T 20 -

-

=

s 0

< 1 2 3 4 5 6
Osmoticum

1. Mal* 0.2M, 2. Su** 0.2M, 3. Mal 0.IM+Su 0.IM
4. Mal 0.IM+PEG*** 3.75%, 5. Su 0.IM+PEG 3.75%,
6. Su 0.075M+Mal 0.075M+PEG 3.75%

*Maltose, **Sucrose, ***Polyethylene glycol

Fig. 1 Effect of osmoticum kinds or concentrations for somatic
embryo induction in P. densiflora. (Data represents mean =+
standard error, 10 replicates)
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Fig. 2 Effect of the gelrite concentrations for somatic embryo
induction in P. densiflora. (Data represents mean + standard
error, 10 replicates)
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Fig. 3 Effect of various ABA concentrations, AC** addition for
somatic embryo germination with 3 embryogenic lines in P.
densiflora.

*Upper row : 0.2% AC added, Below row: No AC added. (Data
represents mean + standard error, 10 replicates)

**Activated charcoal
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Fig. 4 Somatic embryo induction and germination in P. densiflora. a, Cotyledonary somatic embryos maturing on 1/2LM medium with
1.0% gellan gum, 0.1 M maltose+3.75% PEG 4000 and 250 M ABA (bar = 0.4 mm). b, Some germinants from the cotyledonary

somatic embryos after 4 weeks of culture (bar = 1.4 cm).
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