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Abstract This study was conducted to evaluate the effects
of different types and concentrations of organic nitrogen
sources (L-Glutamine and casein hydrolysate, CH) and plant
growth regulators (auxins and cytokinins) on embryogenic
tissue proliferation and somatic embryo production in L.
kaempferi. Overall, the highest tissue fresh weight was obtained
at either 2 or 4 weeks in culture when 1,000 mg/L L-Glutamine
was added to the culture medium, which showed similar
results with other treatments. In experiments with different
types and concentrations of plant growth regulators on
somatic embryo production, the highest production (426.3/90
mg tissue) was found when 0.2 mg/L IBA was added;
however, no somatic embryos were induced following
treatment with 0.2 mg/L BA or Kinetin. The effect of various
concentrations of IBA on somatic embryo production was
also tested. The best result (303/90 mg tissue) was obtained
when plants were treated with 0.2 mg/L IBA; 1.0 mg/L IBA
was also effective (281/90 mg tissue). The lowest result
(109.3/90 mg tissue) was obtained with 5.0 mg/L IBA.
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Fig. 1 Effect of various concentrations/combinations of organic
nitrogen sources on tissue proliferation in L. kaempferi
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Fig. 2 Effect of various concentrations and types of auxins on
somatic embryo production in L. kaempferi

Fig. 3 Comparison of somatic embryo production of L. kaempferi
with varying treatment with plant growth regulators. (A) Control;
(B) 0.2 mg/L NAA; (C) 0.2 mg/L IBA; (D) 0.2mg/L BA; (E)
0.2 mg/L Kinetin
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Fig. 4 Effect of various concentrations of IBA on somatic
embryo production in L. kaempferi

Zuf &% Ao 0.5 mg/L BA+ 02 mg/L IBAS] &3} H
7F Al 2 AA ] B E Eoj(Liu er al. 20060) F
opth Al 55 220 theFet vhg-o] UERG A YE IBASE 7
= 54 78 J77E A el =gol He A
AR Zlo® Kt ol At fU1dAY M7t

[ &o] =& w22 25 9 BASH 2
B3 280 A& 3 HEo] A Zx] 2
Uob7t SEA A ti s AHERE ofy 2t
Aol de] &82 4 & AR 7

u
f

it S
>

fo
~

i o o o>

T o

ﬁ Om

>

A

B

2> oz
(o)
ol
o,
ik

CH), A AR ZABASA D Ao E/UR)] £5 9

= Botet7] Slsl wAE T Wz 2
1,000 mg/L L-Glutamine 7} A] 25 B2 4
B2 2AATHES EAL 1 9 HRFoMe

HA7F Al 7 =2 4263708 skl 7H ZikEol9)
O} 0.2 mg/L BA -2 Kinetin&] 2] Lo A= A& A|A|E
W7} 97 ekofrh IBA % ¥ ] IO Al 02 melL
G037 s E7t 74 E9ton, 1.0 mgsEol A& 281742
fresko] AAZE fro &Aoo 5.0 myL 3
7} Al 1093702 7 A 2351t

References

Armnold S von (1987) Improved efficiency of somatic embryogenesis in
mature embryos of Picea abies (L) Karst. J Plant Physiol
128:233-244

Barrett JD, Park YS, Bonga JM (1997) The effectiveness of various
nitrogen sources in white spruce [Picea glauca (Moench)]
somatic embryogenesis. Plant Cell Rep 16:411-415

Becwar M, Noland TL, Wyckoff JL (1989) Maturation, germination,
and conversion of Norway spruce (Picea abies L.) somatic
embryos to plants. In Vitro Cell Develop Biol-Plant 25:575-580

Bozhkov PV, Lebedenko LA, Shiryaeva GA (1992) A pronounced
synergistic effect of abscisic acid and 6-benzyladenine on
Norway spruce (Picea abies L. Karst) somatic embryo maturation.
Plant Cell Rep 11:386-389

Bozhkov PV, Mikhlina SB, Shiryaeva GA, Lebedenko LA (1993)
Influence of nitrogen balance of culture medium on Norway
spruce (Picea abies (L.) Karst) somatic polyembryogenesis:
High frequency establishment of embryonal-suspensor mass
lines from mature zygotic embryos. J Plant Physiol 142:735-741

Gomez MP, Segura J (1996) Morphogenesis in leaf and single-cell
cultures of mature Juniperus oxycedrus. Tree Physiol 16:681-686

harry IS, Thorpe TA (1991) Somatic embryogenesis and plant
regeneration from mature zygotic embryos of red spruce. Bot
Gaz 152:446-452

Jain SM, Newton RJ, Soltes EJ (1988) Enhancement of somatic
embryogenesis in Norway spruce (Picea abies L.). Theor
Appl Genet 76:501-506

Liu C, Xia X, Yin W, Huang L, Zhou J (2006) Shoot regeneration
and somatic embryogenesis from needles of redwood (Sequoia
sempervirens (D.Don.) Endl.). Plant Cell Rep 25:621-628

Ogita S, Sasamoto H, Yeung EC, Thorpe TA (2001) The effect of
glutamine on the maintenance of embryogenic cultures of
Cryptomeria japonica. In Vitro Cell Develop Biol-Plant
37:268-273

Zhang CX, Li Q, Kong L (2007) Induction, development and
maturation of somatic embryos in Bunge’s pine (Pinus
bungeana Zucc. ex Endl.). Plant Cell Tiss Org Cult 91:273-280



