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Effect of Abscisic Acid on the Number of Somatic Embryo Cotyledons
in Tissue Cultures of Aralia cordata Thunb.

Kang Seop LEE and Woong Young SOH*
Department of Biology, Chonbuk National University, Chonju, 560-756. *Corresponding author.

In order to elucidate the effect of abscisic acid (ABA) on the abnormality of somatic embryos, somatic embryos were
induced from embryogenic cell clumps derived from cotyledon segments of Aralia cordata. When embryogenic cell
clumps were pretreated medium containing 0.2 mg/L ABA for 3 weeks before transferring to MS basal medium, the
frequency of embryos with normal cotyledons enhanced 68% as compared with control. However, when clumps pretreated
in medium containing 0.2 mg/L ABA were transferred to medium containing 0.1 mg/L. ABA, the frequency decreased to
about 29%. In the case of globular embryos cultures in medium containing various concentrations of ABA (0.01 to 1.0
mg/L), the frequency of dicotyledonary embryo formation decreased propotionally to ABA concentration. Also, when
somatic embryos at various stages were cultured in medium containing ABA, those with polycotyledons appeared at

higher frequency.
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abscisic acid (ABA): Z7)welE o5t ( Ammirato,
1974: Choinski et al, 1981: Ackerson, 1984 Kim et al, 1986;
Qureshi et al, 1989), <& =& B o2} Wareing and
Phillips, 1981), A ckdel %2& F21A|7]%(Bray and
Beachy, 1985: Walker-Simmons et al, 1989), wj¢] A&rol =
o] 3o Akerson, 1984: Quatrano, 1987). X3 ABAE o
AE2RE] A Zu Ut 5287 H(Rajasekaran et al,
1987, Kochba et al, 1978; Nitsch and Nitsch, 1969, Imamura
and Harada, 1980b), 9A)8}7]= 3HKim et al, 1986).

ABAE Ae)std caraway, 9T ¥ FHUFEHH 747
Ayt A AFAA AMERE o] FrEET
(Ammirato, 1974, 1977; Kamada and Harada, 1981: Soh et
al, 190). ¢, A <l AN Eue] FEF st 719
9] AFeME= ABAS w2 dAH oz A
ZANA wjokstgl oz, AMEEAL] ARH A A&
Hog ABAZL xeld A9 oS olsdled v &

ALy Had i B Aol A LA el
WA ABAY UdAFHe] FAFHE AE AL
(Quatrano, 1987: Hocher et al, 1991), wjREAJ M E 3o ABA
o] dAH4l Ao 3 AT B F FxE w3t
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Ay Aax o3 229 9¥5(Aralia cordata
Thunb.)®) FARZ 70% oetEo] 1%, el 1% sodium
hypochlorite §-4e]l oF 1087+ AHAAA FEHAFs d
TR 343 AA g o A Astel A Ai71e] WE
AZste] A3 Wk (87 x 15 mm)e] o]A]3}ed Hbo}
F 357 AR FAEY AGHEAS A WA
MS 7)Euf =] (Murashige and Skoog, 1962) ]| sucrose 30 g/L,
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3 7 g/L2 Arbsted pHE 582 248 F, 121°C, 157]
ghatell A 158z st ARE3leh ABAY: 2 mme
membrane filterS AHE-3te] ojFat F = wfx]e] H
7¥8te] ARE-3M -

wjoke ox 25°C, 3% 2000 lux, 28] 16/8(%/9h) A
79 FFA\stelM o 757 AAEE o|2HEH fx¥

A ATRE ARAAHAE DL gL

10 mg/Le] 24-D7} A7HH A A 0 pme] 4EE
of 377k Aehu)Falal T, o] wikES A7 100-200 pme)
stainless sieve® o #hshed, 45270 Ahul st A WA A
32 2ANZGS. A A2, T, AL 2 o
g 22T 2 A1719] W) 5] A8 A 20 mL
¥ BEg 50 ml AREgAze] 02 mLY Arlskd g
F 0 ukEated wiokS Salabelch

AMES) ZpPLAel] wjX = ABAY] o3-S T
9ated, wiuAl A ES, T, A%, oHY 2 2AGA719
W2 zbzh QAR Ao EAGE MS 7|2 o 5
7k wokst 279k 02 mg/Le) ABAE Azsle 357
wloFst 3 ABAZF A7LSA| S 7| BuiR|e] 2537 A S
ksl H AR ETF), ABAY $EE 01 mg/LE W W)
A A 257k Wikt AS-(HA )] AALY T2 T3}
of AN Zu)e) AQ54E DAt w3, AGLAel w3
= ABAS Fxd &g 7] Hstd, THNE 47
001, 01, 02, 05 2 10 mg/Le) ABAZ} A71sl A A ufR] o)
3727 okt F ARZAEAC] AZMEA e WA
ABAY] ¥EZ A& R ulez Zq iz A7 23
7+ A&u)crated A4S dn| A stel A FAsgich

2z 3
ek METIZRE SAE ] X% $Ol9} ABA

A 22 S 2T, AXE T HA= T A A
TE TRt AMERS) A4S HAY A, A9 A
duie] wix=e A AT ZFA AR gegl o, 2
e A g 2Tl Hlste] AR TN E F7H8I5 >
v HAg] el M of 20 A= zR2stsiet i) Al
2Tl wlste] AR FeAE 2R HAZToM
A&7 FAtstd e Eat 449 A g 2Tl v
ste] AXE| FoA = Fastd o HAR FME d2T
o Hlate] < 2v) HX FrlebalaL, 5749 Al AET
o AxE]FellAe vehdA] okt HAR Tee 4%
g FHNES 2yoHFig ).
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Figure 1. Effect of ABA on the cotyledon number of somatic
embryo in cell cultures of Aralia cordata. Cell clumps were treated
with 02 mg/L. ABA for 3 weeks and transferred to the basal
medium (A) or medium (H) containing 0.1 mg/L ABA, and then
cultured for 2 weeks, respectively. Cot.: cotyledon. Data represent the
mean of three independent experiments and Bar lines indicate
standard errors.

FHu) S f2F9 ABAY X2 001, 01, 02 05 % 10
mg/LE 92A st Ztzhe] w2 A2 F(001A, 01A,
02A, 054, 1.0A) 2 HA=2]#(0.01H, 0.1H, 02H, 05H, 1.0H)
o Al HelFE FEste] wikdt Ad, Y A9E 2
o] Wiz AFelA 10%e]HE AL sl en, 2
N AdE 2 wle ABAY FE7F 545 Ftasly
LOAX T A HA A7} 3% el 30 2 E 2
= W= 001A9 A 05AX B F7kA = J2F(51%) ] ul&}
of 97t Wol vebd ot LOAX 2 F(248%) M= FASH
73 vepdedel. a3 19 AdE Z2e v g 2T
(151%) ¢l w8 AF7ro] AA A 194%(05A 2] F) ol Al
FH 3 262%(00IAX 2] ) & A Jehgen, 57 o|4e] #
A4S 2= e 001AA 01AX ] F7HA = H2TF9} fAF
st 2} 02A01M LOAA ] oM E Fxol vl#sle] F7
st Aol ohFig. 2A). &3 HA w72 7$-o 001HA
gl oA LOHA 27714 15709 #psda wo] A g2 A
279 001AAM e FolM LOAM 73] 2G4e] we| A
33} A9 AR s H(Fig. 2B).
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Figure 2. Effect of ABA concentrations on the cotyledon number of
somatic embryos formed from cultured cells of Aralia cordata.
Grobular embryos were treated with 0.01 to 1.0 mg/L. ABA for 3
weeks and then transfered to the basal medium (A) or to the half
strangth (1/2 x 001 to 1/2 x 10 mg/L ABA) medium (H) and
then cultured for 2 weeks, respectively. Cot.: cotyledon. Data
represent the mean of three independent experiments. Bar lines
indicate standard errors.

(Fig. 3-A).

A3u]e] ABAXEAFAA 1719 APS 2 e
d2To ws) okt FrAdE AgFelglom 2709 AYE
2= e Yzl v AXElF ¥ HA#5T 2% 34
stk 309 AdE Ze wle 2T vs) AT g
HAe]F 2% ot F7hshe Adfelsleh 4749 A 2
v oale oo vls AXEF 2 HAET BF 47t
Z7ksled 2w, 7ol A& ZHe wie 2Tl B4
A2 7 2 HA=F 2% F7}stsivH(Fig 3-B).

oo Ao e A4S Ze wie dE2TY F
Aol M fAkE Agelaled, 208 A g 2 e
Wz 7o wls) Axel 2 HAeT 27 o iAExER
astdeh e 2GS 2 vie AETFo wle] AXEF
9 HA2)F 25 %2 weo] vehls Askelith 449 3t
A& 7z vl 2Tl vlE AMET ¥ HAgT EF
i Fhstlom, 54 ol A S #Ae vie HE T
vl AxE]T 2 HATF 2F 2 u&S o
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Figure 3. Variations of cotyledon number of somatic embryos
treated with ABA at various stage. Embryos were treated with 0.2
mg/L ABA for 3 weeks and then cultured in basal medium (A) or
medium (H) containing 0.1 mg/L. ABA for 2 weeks, respectively.
A: Globular stage, B: heart-shaped stage, C: torpedo stage, D:
cotyledonary stage embryo. Cot.: cotyledon. Data represent the
mean of three independent experiments. Bar lines indicate standard
errors.
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(Fig. 3-C).

A 719 e Aol glolA Y AdE 2wl
HEzF} F AT FARRE Agelslon, 2709 A4
€ Z vl g &7 vs AN T 9 HAT 27 A
A vebeh zbEAel HAE zgA71e] wie]l ABAE
Helgt Aol 7182 Aol EAH AGe7 F7H
Aded, 4 A 2 i dE2T BlE AMeT o
HAZ T 2F AR Agelden, 409 A9E 2e v
d 2T Bl& AMelT o HAT ZF 47 F7hst
Zdgkolodetk. 57 ol e AdE Ze Wi ATl ¥
# AXEF 9 HAZT 25 o 29 Ax wo| vehdnt
(Fig. 3-D).
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B ATl vt EF o] ABAZ Al ste] 3577 )
kst ¥ ABA7} #H7MEz] 2 wiAo} 2577 wioksiol S
o 2709 AGE ZHe AAAQ we] WAL carawaye}
< 9 ASUF FolAe] AFHg fAE Aol
(Ammirato, 1974: Kamada and Harada, 1981, Ammirato,
1983: Soh et al, 1990), o]Ate] @Fi ABAS] YA A2
of W3t HAAAAYE & 4 sk

o, 4, 3 5 o8 AE] AR A5 iR
A A wje] A& WA ABAY Apojele UAHF AR
Aol glem(Quatrano, 1987), EvtEs} o579 Hgahe
7350l wpkage] A3el whE W] IAAS} ABAS] kAW
37k 9l& 2 ol 2l (Hocher et al, 1992; Hien et al, 1934),
g2 AMEapEAAMNE WA ABAe] FrhHT
(Kamada and Harada, 1981). 28} 1 celery2] 33 AA| Eul
o ABAE 13Uzt Mg F ABA7} A7bE A ¢ wiA
of ks He]7]zke] Fol ABA¢) &3 wje] FX3E
#7} 9le]A1eK(Nadel et al, 1990). o] gt F7HA EAHE 3
otste] B dFoA ABAS] F=F WA A&
weFoll Al v M 23 02 mg/L ABAE Alste 353t
wjokst o ABAY] Fx7) ubd 01 mg/L M2l 23
7r Aokt A, AR 209 2GS e el ¥
sle] 374 olite] wAtdule] A Fo] A velkidh ofg
2 AFe i £ ABAS At wjeshe &
kol A&l wiol] ohA] AF =] ABAE AHelsld 42 2
Fpo|ch. 1T 2 caraway?] uoF7|zto] thE wirlA A £
of ABAZ Ajstd wiopr)zte]l #STF AAHA H
WA o] A o] Fol Aol wiAr}A] 2 (Ammirato,
1974), wikAl zlsfs} ABAste] GtAl-& & AgA e} #
Abgl Aog B 4 9ok

AR 3w, AR, 123, AGA7] T WEA
A wlo] 27 ABAZ 3570k AE]E A o7]e] o

Al ukzbel oA AlEAEE Aol oM E Rl
o) YAAEL dETo vlste A el o), ABAY F
ATl catdue] FAFEAE AL FAS AT B
Aok web T3 oAk A o] ABAS w7t zle)
E ASAE 209 AGHQ AQAFE #E vl FA
S} 374 oAbl wIAAA Q] o] F¥e] ¥A Jeplnz
ABAXE|& wie] HADAES 3efste] A s)of hAFg)
WS ALY B 8 7oz Alsdd.

chabiul ] (AL FFF Afeo ¥ Ade M ABA
Aol o] FolF 2, cytokining A AT w2
W2 o|Foj7le] wa{al u} 9lch(Lee and Soh, 1993).
2|2 caraway?] 7ol wioFM Eo] ABAS} Zeatin ¥
GAs®] Z23gAed A% Asxe] v)go upe} AT
o Akt 9 z9]e] FA o7l dejuhm E (Ammirato,
1977), AL Welx o8 AEAFTAELY ez
fo mel dojus Aoz Helrh wd gdAgu: 32
o Aol TAA | wgte] HAwjAAA o F7bEH
(Soh, 1993), H=l9] 790l 05-20%2 F& sucrosed] %
oM 208 Aduizt AT 30% o] T A
3 TEAAME dAiduel A Ee] FopxlthE Aol AA
g u}b 9le}A(Soh, 1993), Ghabsiule] AL A ZFAAEA
EA9 = & 8900 FAFE & F Qo

G55 AT LA LS 24-Dufj Ao Al oFsl ol
A gl oFsl A HLee and Soh, 1993), W59 7 n]&mS
02-40 mg/L 24-D wix]e] wjoksld o] o]z} ©
o] $-=¥m(Choi et al, 19%), 8] o]ggt }23 o4
vl Brassica juncea®] 73 A E TIBA 52| £4l¢]
T JAAE AYspd fFrHe] A9 FAelF AL
ojabv] A JHA o] Lol AA =] 3 er(Liu et al,
1993), ol&3dt ofd3ul dolr} HAgko} AEA A o]
oj8¢ FHAZ do} gluh(Soh, 1993). = =g £
2 Fefo A5 AT FeA L AA 49 SHEHE
A8 A7 A& ALE AtE .

B AgA A1A17]19] wje] ABAS A3 Afo=
Ao F7HE Bl AL A7) Fotel] 93 Aol
o3 71E9 Aol ¥AFH gAdezd A N
Aoz Feld 4 9isleh ojebzto] ABAe] oJdt A9
Z7ke} ARG FAPA L] Yol ofA] EHR dot &g
Al AAANE AelFel Uk

H 2

GEgol] alojAl ol A EL] 4ol ulHE ABAS
AFe F9ek71915e] AT 10 mg/L 24D7 A7)
9 MS Z Rl A A Wl AEH2YE
=5gleh R E3lo) 02 mg/Le) ABAZ Hste] 37
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wieFst 73--o 2708 AAAQ AATE e v B%,
AAZAEA ] A7FHA L MS 7] EwjA]e] 5571 wick
g 2Tl (594%) vlsted A dEbEs. 2y 02
mg/Le] ABAE Aej3le] 357t okt F ABAY F:&
01 mg/LE wizkgt wix|ollA 257k wiokat A gole AR
o] 2S¢ Zh= wl: B6%E ZHAaE whde) 370 o]Ake) =}
A& Ze ol ZAE A debdeh FHuel
ABAE ¥»5M(001-10 mg/L)2 st A% A =
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