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Effect of Abscisic Acid, Kinds and Concentrations of Osmoticum
on Somatic Embryo Induction, Germination and
Plantlet Regeneration in Larix kaempferi
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Abstract: This study was conducted to examine effects of concentrations of abscisic acid (ABA) or /kinds of
osmotica on induction of somatic embryos (SEs), germination and plantlet regeneration in Japanese larch (Larix
kaempferi). In comparison of duration of culture, concentrations of ABA and osmoticum, the highest induction
number (191/g tissue) of the SE was showed in 60 uM ABA+0.2 M sucrose for 4 weeks culture. However,
the lowest number (3.5~23.5) of SEs was induced from 4 uM ABA+0.1 M sucrose, regardless of culture
duration for SEs induction. In comparison of germination efficiency of SEs, the highest induction frequencies
of cotyledon (90.9%), hypocotyl (95.8%) and root (96.5%), respectively, were obtained from the SEs that
cultured from the treatment of 60 pM ABA+0.2 M sucrose with 5 weeks culture. In contrast, the lowest
germination response was showed in SEs that induced from the treatment of 4 uM ABA-+0.1 M sucrose. In
comparison of effect of different kinds/concentrations of osmotica for germination and plantlet regeneration, the
best response was obtained from the treatment of 0.2 M sucrose with induction of cotyledon (98.3%), hypocotyl
(78.4%), root (57.5%) and plantlet regeneration (54.8%), respectively.
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=02 Qlsf 25 ol S B3t AEA 9 3 A 9
AgRlo® 2hg-e7] wjZoltt, wEbA o] E F5317] ¢
3t Wo A7} o] Fo|A g=H|, 25 Picea mariana L
P abies 552 A|A| 8] <=3 2](Bomal and Tremblay,
2000) ¥ Pinus elliotti A A|3En] 2] A 2] (Liao and
Amerson, 1995) 5¢] =24 A& 53 Yolsxl a3
of &3t B Fo] 9t} E3 Klimaszewska2} Smith
(1997b)= Pinus strobus] A EBE LE5E2] gelrite HY
AoA wFo Rz Woks T RIS BILstal =, ©l
= WA ] FEREAES A 22 o] ABA &
S AN AHE 719 na A etar O]‘:]' Tt
Tremblay®} Tremblay(1991)= Picea mariana
o] AMEME wjA] LFA Y] FF B s, 2SR E
bl 5 2AS DEITeEA A A )€
wolg 2pol& Hilshs & Al 2 doks S5 99
thFe A =T ol FoiRnh 2 Qe E diE % AR
Al =2 2kl 7k kol gl A EA| A|ES) Ha
(Maruyama et al., 2005a, b), glutamine 37}l W& 2|
A Fw) ol A F-9] ¥ wkA)g W] @ (Khlifi and Tremblay,
1995) 5ol A}t Larix & FF9 7
(Klimaszewska et al, 1997a) 2 L.xleptoeuropaea(Lelu
et al, 1994b) A A Zu) wole] ¥ FFE AAEZw
T iAW ABA 2 AEAAIC A8 EE H9ES H
I A3, Lelud}t Label(1994)= L.xleptoeuropaea®l|*]
47He ABA 57t w5 AM 2 = = w0t
AR Wolg i AFAAA 7T )le= BAlskal 3lo] ABA
FEL 9] alo] Wolgol IS MR = AR UHA
AT}, B3t L.xleptoeuropaea®) AR ERE B3] & A
AlEn] o] WA ABA S TAAIA dolgs 392
™ (Dronne et al, 1997; Lelu et al, 1995), Lelu-Walter
2} Paques(2009)= L.xleptoeuropaea| Al A A ZHl] &Y
Al Z7HE gelrite F=0l e Wol 9 A EA] x| E3}-&
Aol A3 A7E hvk =3 ABA F7HiA] o4 €] wl
F 717l wE AA ZE] Zobs BlaLoA L.x
leptoeuropaea®] 73%- 35 o2& vl & A-¢- wolg-3} 2
A AghE2 F43] golxlvial Barstar glo] wj ]
Zh mEgh Wolgof Fa3%k 9Qlo® 2A83S & 2
(Lelu et al., 1994a).

HZ EAFae] A&AQ T Qg AATEe] &
dell tigk Aqlo] FokA| AL deht 2% AA EH] v 7]
&2 0|83 FEH A TS EAFRE == 4+ Q)
= g 7EA] Hijte] 2 & Sk 7] HH S AA )
= 9 A EA A&} AKim e al, 1999; Kim and
Moon, 2007)2] 7% AA| 28] o] Tf3l= ABA, 4
Aol A8 FE B T/ 59 8R1FH o= A )

B 2 A A Zu)e] A 232 Yo % Ee] ABA
)
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PAS A% 2AE o= AE SAgPHo}, B Ao

A B3 wAE AN A5 A EA AR T
e ABA, AR £, % 2 A 17 29 ol
B8 Ao|T Wep] B ATE AM Tz e A0
A

S AR S Q7] PSS AL dolel 9%
e 2952 Pl AT FER R4S AQ ARE
AFsHed 2 B0 Ank.

X ©
1. MEX=
WAz g A% Age S5 F500 RS =
HAHESHE A W 49 AFTLA 78% 7|
Z]

A
ST AR stel Wit 5 FARRS) TS

gl

el 22§ == LM(Litvay ef al, 1985) Bi=]el 2.0
mg/L 2,4-D, 1.0 mg/L BA, 1,000 mg/L L-glutamine %
3.0% sucroseS H7F3FA L, 0.4% gellan gum(Sigma)<
A7 A WAy A2 whso] ARSFTh w g

25+1°C, Aol A 87 St A E 2 viA] gk glo] o] Fo]
Hom, Wi 2 S-S ] 243 SUAAL
°F 0.5 cm AE A719] A& MEL WA R o]Ate =
M Z=2 AT}

3. HMzZHl RE

A Az o] viA] 242 S
VLM AR of] v 2 2E ' g & 5.5 em 2]
9] Fo|ZE(Whatman) 912 3 mL A =2 AlAZdEN (90
mg)yS ZokE § JIFHEZE o|§ste] of 5x74
TS AASAT. 2 F up o] 2
A ] iRl o] X)ate] AA el E 2
HIFR71-E 25+1°C, faol|A] o]FojHom, miday &
QF A2 viA] gk &kA] ekt

1) ABA, A5A F= 9 7|7k wpE AA 2wl

= a3

AA ) Freo] Yok F 7 ABA, AHFUA
T B Izl e 23E H]-ﬂ—o}i’i‘:}. A WA=
BLM iAol 0.1 M sucroset+4 uM ABA+0.4% gelrite
(LLAYF H7He Ag]o] 2L F WA= 0.2 M sucrose+60
uM ABA+0.4% gelrite(LLB)°] T}, ZF 2] 2] ol A 3, 4 &
5F M 5 2] AAZe = 83E WLkl
Rk = ZF A2 F 10REE(EI ER T A]) v &3t
s,
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2) ABA, ARl F= 9 w7 e A A 26
o} 5 3}

71(FED)EE ABA, Al s B a7t met
FrEE AAEZu] o] ol g5 dolr 7| faix T =
ATh ZF HUHE L w7 HE2 fEE AA X E
LM BiA] 2% sucrose & 0.4% gelrite?} 371 wo}
HjA]of] v Fate] WolA| = FEstrZlom, ol v 65
5 AMEu RFE 2], skl e 2SS B A=A
Aghe 55 AT widNts: = 2F A2 T(lA
T 2 17 E) T 109 E ERTA]) vl ek,
HEZ A & AM 2 E 704 ol FEsAT
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HEGA FF 2 S0l ThE wol &

B 232 Figure 2014 HEnke) 7o) & 10572 4
SQM A 72 HE SwE AT dobg vwE 9
s SR & AP AFGA AT 02-04
M sucrose -2 maltose, 28] 3. 0.1 M sucrose+0.1 M
maltose, 0.2 M sucrose 2~ maltose+5% polyethyleneglycol
(PEG, Sigma, MW 3350) & 10%¢ o2 o]Fojxit)
of i 67 Foll A, shulS, el TAe % AEA A
e A AL, wdRtE e 4 A TG
HA AT ) G 109 ET T A]) Bl gsiR e B
EZUA T AAZEE 778 ol {3t
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Figure 1> ABA, 2FE9HA| 55 2 w77kl w2 A
Aazu) f 7 H)aol] Agk Ao = FHh AA Eul £
%= = LLB HiX ) 45 ko R 7MY =8 il
(19170/g Z2HE BT, 35-(18671) &2 55(187.571) wi
G 2 Zo7t fldek 2y LLA 8jA1 9] 79 vj 7]
ZH FAGlo] 3.5~23. 572 F = F7F vl AZEN L
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Figure 1. Effects of 2 kinds culture media and culture duration on
somatic embryo production in L. kaempferi. (+: standard error)
LLA: %2LM+0.1 M sucrose+4 pM ABA+0.4% gelrite

LLB: 2LM+0.2 M sucrose+60 nM ABA+0.4% gelrite
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AN\

9% (Larix kaempferi) AA Za) 45, o} 9 A 23] A 23} &3 695

™, LLB ¥iA| ¢} BlaLste] FImvfjAlol] 7he ABA ¥
sucrose Yol w}e} & x}o]E WS ThFigure 1).

i AArEe] AMEZe = Alol= ABA 717t
AR 2 adEAE FRE Azl z7]do}t
A L 2 AR ] T 31, A 2ol AY 5 9l
+ Late Embryogenesis Abundant(LEA) T¥id 3+
(Beardmore and Charest, 1995), triglycerides 2 lipids
(Attree et al, 1992) 4 52 E & Ut

Larix 421 ABA &3] &3+ A4+ Kim and Moon
(2007)°] 93 AAMEH FE Al 60 pM ABA+0.8%
gelrite ZANA Hje] AM X FE& RIS,
Lelu-Walter®} Paques(2009)= L.xleptoeuropaea 2 L.
marschlinsii®] M| E8] F= A= 60 uM ABA+0.2 M
sucroses F7hste] Ao AA| a2 20& Hol &
Ao Aok fFAreAT. 28y L larcina®l 73,
40 pM ABAH0.2M sucrose+5% polyethylene glycol(PEG)
= AHYste Hul 9 AMEZE F =592 (Klima-
szewska et al, 1997), L.xleptoeuropaea® 73-%- 20 uM
ABA+0.2 mg/L IBA+0.2 M sucrose 2] 7oA Htho|
AAZ8 FEF B Sk del(Lelu ef al., 1994b) A A
2 =8 918 ABA B AHFA S A2 Larix
& ol w2t v thsiAl vkt

w717kl whE A A EE fre B A3 AR
= 18] BA &2, Lxleptoeuropaeas) 735~ 3 F vl
o2 Aol AN EH = &= Ho(Lelu and Label,
1994; Lelu et al, 1994b) ¥ A7-2] Ao} fAEIH o,
Lelu 5(1994b)> A 2wl F-27]7ko] 35 o] 4, 55
o Fo 2 oA A5 wolg 3 AEA] AeEo] 54
8] Zadhs AHE Hof A5 Fregh AMEHERY =
< AEA AEsES 2t IEE ABA 7l
Aol o] A7gu) ¢ 717k P E ook & Aelth,

o i

Hor g

R

2. ABA, HFM sz R HiY7|ZH [ RHIMIZHY

Table 1-> A A 3Zu] A XU} 2] ABA, 2FUHA 5=
9 F7| ke el fE A A e o] Wol 35 A}
3 Ao zA, A AF(LLB, 55 Hi, 90.9%), shl=
(LLB, 35 %, 95.8%), % 52 YA&(LLB, 57 ¥,
96.3%) 5+ LLBH|R| oA ¥F A= 51 9lom, uij<t7] 7k
o W 713 HAES tha xpolE BT weba =Y
4] 79 LLB HiR|ol A 55 vjo 2 F =¥ A4 Eu)
o] dlo} A] 7} 7)7 WA S-S FF QA Ao E el 1
23l A EA AgE-S LLB wiX| oA 35(87.6%) & 55
(87.9%) MRFOE LIRS 45 Wl (86.1%) H=jF =
& A8ES Kol LLB HiA| oA ] vjg7| ke mhE A&
A A& 2ol= A€] fIATHTable 1). 221} LLA HY
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Table 1. Effects of 2 kinds culture media and culture duration on somatic embryo germination or plantlet regeneration in L.

kaempferi.

SE induction Duration of culture Cotyledon Hypocotyl Root Plant regeneration
medium (weeks) (%) (%) (%) (%)

LLA® 3 0 0 289433 0

LLA 4 0 0 14416 0

LLA 5 0 0 0 0

LLB® 3 89.5+1.2 95.8+1.9 92.0%0.7 87.6+3.9
LLB 4 88.9+5.1 91.5+1.6 93.0+0.7 86.1£2.3
LLB 5 909+1.5 948+33 96.3+2.7 87.9+64

‘LLA: Y2LM+0.1 M sucrose+4 puM ABA+0.4% gelrite
°LLB: %LM+0.2 M sucrose+60 uM ABA+0.4% gelrite

A 9] 75 wj g1z AAR 01 A9 9 S sk
73] o] FolX|A| eFgkon, Be] WAy Fgh Th] LLA Hl
AollA 35 vjFd AL 28 9% A =& A XUt 28]
LLA vjA] fefe] 21 EA 732 ujgr|zte] Adtglo] A
& o] Fofx|A] e¥o} LLA WiA] Wo] ABA % AFFSHAl
Qo 2= AEA Alstel fele s 2 A u] 2y
2 AP BTV Ao 2 BT ek AM Zuj 2R
H 52 A EA ARshe 852 AAEn) f2o vl

7F Bohs wiA) W 255 AHEQH] 2 ABA H7MA] &

ge) AMEN Y5o] no} WK 2o nch
(Table 1).

Larix 4 AAEZn)| wol 2 ANEA A&t At+= L
749 40 pM ABA H7F A 47.8%=% 71 #=aL
ABA % HAEUA Frol 9= (Klimaszewska et al,
1997), L.xleptoeuropaea®] H|A| XEwj| wol-&-2] 73~ AA|
Zu) 2Ae] H7HE ABA TESHs AL gloy 4
A4 AgEoe B IFES 71X (Label and Lelu,
1994) E£3] 60 uM ABA FEolA & 38%2] W g

S B Larix % B} $ERUE ABA & €48 ¥zt
S o 4 At 2E]A 50% WolES 53] s
12~139 A=9] ujg7|7ke] s di$rrte 88 &
2 g 717+ astkal BAEkal QdTh S Lelust
Label(1994)9 w2 L xleptoeuropaea] 735 60 uM
ABA wjz|ol|A] 2~3 F=¢] v oz A E A A Zuj= H

laricina®

l 90%<] Hol& % 70%2] AEA HAFES Ho] £ A
A ALl dAsh= A4S B 228]3L Lelu 5(1995)

2 L.xleptoeuropaea®] AAEME 4 & 59%2] FF=
27 3loA g P E S9E AE, 3% 2 41%S]
ol& 3} AEA AEES 77t sl G52 AAE

H)] kg FR6) w3k 9 WS 9l

3. HEH B3R ¥ sx0 IWE Lot sat
A A Ev] Lol2-S ABA F&

T A H9EES & F 7F AA=l, WA Figure 2

= 9] Figure 13} Table 18] AHE ZAZE 3l 1%
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Figure 2. Effects of 10 treatments of osmoticum on somatic
embryo germination or plantlet regeneration in L. kaempferi.

(%: standard error)

0OS1: 0.2 M sucrose, 2: 0.3 M sucrose, 3: 0.4 M sucrose, 4: 0.2
M maltose, 5: 0.3 M maltose, 6: 0.4 M maltose, 7: 0.2 M
sucroset5% *PEG, 8: 0.2 M maltoset5% PEG, 9: 0.1 M
sucrose+(0.1 M maltose, 10: 0.2 M sucrose+(0.2 M maltose
*Polyethyleneglycol (MW 3,350)

oFe AR 5 9 waE gt AR TFERE &
¥ AA EZufe] dol g A EA Hehgol A vl A
FFolt}. Figure 201419} o] 1o A4 (58.3%), 3=
(78.4%), ¥-2] W& (57.5%) 2 2] EA] A &3}-8(54.8%)
£ 0.2 M sucrose A 2]7-o|A] YERG=Y], o142 A5
Al F57 9 F=ol weh AAEu) o] ol Bl AEA A
B8 2Jo)E Hol= 23 aQlo g Agditl= AL 9
n]sith, £3] 5 %2] 04 M sucrose, 0.2 M sucrose+
5% PEG 2 0.2 M maltose+5% PEG 2|7 TolA
T AMEu o] 739 8 7|25t o] Fo A A] gkt
02 M o]’de] 5% sucrose S PEGH 7} 52 A3
¢l wolrt o AMZu 7 v fEES & AT
(Figure 2). 221} Klimaszewska 5(1997)2 L. laricina
T4 0.2 M sucrose+5% PEG+40 uM ABA A 2]+
2R FE3t AANEe] Tolo] Fg- 47.8%= 7P B2
Wolg-& RS Qlof thE FEolxek= € PEG
717} drolel] fashe ol WhH 0.2 M sucrose A2 TF2
FHE 25%4 =] W2 Woles Hof PEG 7Pt v
A37F YAtk =3 Lelu-Walter and Paques(2009)E L.
xeurolepis®] A M ) ol A NA 1.0%2] gelrite 7+
HiZ 25E 96.7 B 69.3%°] H Wols B A=A %
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