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Somatic Embryogenesis and Plant Regeneration in Callus
Induced from Sambokam Young Plants
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Abstract

This study was performed to investigate the culture condition, induction of somatic embryo and
plant regeneration in callus induced from Citrus sulcata leaf and stem as a basic research for
breeding of new plant. The seeds of Sambokam were germinated in hormone free MS medium
under sterile condition. Callus induced from stem and leaf geminated young plant in MT
supplemented with NAA plus BA and subcultured in MT supplemented with 5 mg/ L 24-D
and 1 mg/L BA. As a investigation of culture condition for callus proliferation, growth rate of
callus were investigated in various medium and polyamine concentrations. The effect of medium
was most effective in MT medium as 0.968g and polyamine was most effective in 0.0lmM
putrecine among various concentration. Formation of embryogenic callus induced from MT
medium containing 0.1 mg/L and 0.5 mg/L BA. The geminated embryos developed to complete
plantlet when cultured on MT medium supplemented with 0.1 mg/L NAA and 1mg/L BA.
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MT(Murashige and Tucker, 1969) 7]&8j=]]
Mgzae 26+2CY 2= e stelA
v Fa i o

2) WA, polyaminesE¥A W&
AR~ 4%

SAEANN FEE D29 AFxIE
4487 98 4328 5 mg/L 24D 91
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3) g A sst AAZH FE 2
584 23

ey AH2E FE87] A8 MT712w
Ao AAZAAZA NAA, 24-D, BAW, 01,
05 1, 2 5 mg/L)Y s 34 @d £=
&8 Aste Wi M7 8FF
2 ueg Az wudd P2 v
sta] ZALSIT Al djAolA A 2w
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MTujA A wiFatHH(Fig. 1-B, C). 2 &
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Fig. 1.
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Plants and callus of Sambokam. (A) young plant germinated from Sambokam seeds,

(B, C) callus induced from Sambokam leaf and stem, (D) callus subcultured in MT
medium Supplemented With 5 me/L 2.4-D and 1 mg/L BA.
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st W gslA L 4 FF AFFE AR
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AME 0.968s22M 7He F& 43S BRI
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0.241g, 0.228g2.2 AZXF 42S Egdh o
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AA) FE T AEZ $45 F2 2]
= A2 MTHAZ F3@ A(Kitto and
Young, 1981: Rangan. 1984: Gmitter and
Moore, 1986: Kobayashi et al., 1988)3% & 4
FAE FAF R2A ARG B2 gl

MMT MS (18 WPM w

Fig. 2. Growth rate of Sambokam callus for
various medium. MMT: modified
Murashige & Tucker, MS: Murashige
& Tucker, MT: Murashige & Tucker,
WPM: Woody plant medium, W:
White.

Control Spermdine Spermine Putrecine
[(®@ooimM  ®@0imM  DO'mM  DOmM

Fig. 3. Growth rate of Sambokam callus for
various polyamine concentration.
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o] 0.692g& HHt} putrecine AHEFoAA =
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oz Mg w2 AZEFE E4d s

polyamine®] &9 7|@E3to] Fojste] o
WA (Ferier et al., 1984)& HFE=39 &9
319 #AFYq Fo¥h= R (Evans and
Malmberg, 1988)0 wta] £ AFoA+= Wy
29 ZIAAFE Yehtes ASE Hop
polyamine®] AP s=Y wEHo W £3
o s A+7F 9asda AtRE

3) Mgy Ao AAXH %

i g2 g FEd7] 5 MT71 &4
Ao BZ=ZAAZA NAA, 24-D, BA(O, 0.1,
05 1, 2 5 mg/l)d B5& 44 9dY %=
E& Frtstod wigstsith. WA NAA 24-D
EEE (] mg/LE 1A% BAEEE (-5
mg/L2 99 E&= E8AHUE df(Table
D A2 4ZE NAA @A FoANE #
HyolAY g ZAL ov FPgou
(Fig 4-4), E&AFAME A543} 7Y
o] EEEFsIAT AFo] Wyt 1
U oAy Bejie PgNEE ddATR
ot E&AT AN 2 VEE EYo(Fig
4-B) 0.1 mg/L NAAS} 05 1 mg/L E8A3
TFolA 60%2 AFE BAN BA IEE A

gl 10-20%9 AZEE JebiT o)
A Azl E3td AMNEE 01 mg/L
NAAS 05, 1 mg/L BA E8AZFNA 20-
0%=2 Jeb 23 (Fig. 4-C), 2 <1999 A<
FolMe AAE 2N Ert AFSHT 24-
D} BAE ©¥ E&AES o B2 A
A2 01 mg/L 24-Ds} BA Asx ATl
A g3ddoy 1EE2 A4E AZSY
o} g Hej2o WiTE: BA FAHYFY
AsE AgTolAM 20-60%2 el BA
AFER 2545 YA @it ES 24-
D9 BAAETFAAY AAE BB 3 ¢
EpA] ggteh. ddE AAFEd = 01 me/L
NAASH BA 1 mg/L7t E£F7FE MTHiA
A AEAZ AEINED & AAHFig. 4-D).

Table 1. Effects of plant growth regulator on
the embryogenic callus and somatic
embryo from sambokam callus

Plant growth Callus Embr.yo Sorr;atlc
regulator(mg/L) growth calfslslzc%) er?%r ;’o
NAA 01 BA 0 +++ - -
0.1 01 + 40 -
0.1 05 + 60 20
0.1 1 + 60 30
0.1 2+ 10 -
0.1 5 4+ 20 -
24- 01 BA 0 ++ 20 -
p 0l 01 ++ 20 -
0.1 05 ++ 60 -
0.1 1 ++ 40 -
0.1 2+ 10 -
0.1 5 4+ - -

degree: - none, +: poor, + +: good,
++ + . very good

BAE 05 mg/L2 3Pt NAAS 24-D
9 =8 Qustd 9d, ETEAYE B
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Fig. 4. Embryogenic callus, somatic embryo and plant regeneration induced from Sambokam
callus. (A) non-embryogenic callus, (B) embryogenic callus, (C) somatic embryo(arrow),
(D) plant regenerated from embryogenic callus

(Table 2), NAAAZ TFolA] AE= BFLS F
M FEoEs ELF, AFERYE AFER
242 gsstgout gl B2e 01 05
mg/L NAASH 05 mg/L BAANA 20-40%%tol
etz 1 ol9jg HelFdAs deEyA
stk 282 A TelE o= H A
= JvebA @ttt BA 05 mg/LE F 3
2 24-D9 58 QARE 9 Ly 4P
& RE AYTolA 9FH FFE A
vl A BANEE 24D ASER
T EEdA 20-60%9 FFHE XA 59
1 mg/L 24-D$ 05 mg/L BA A TFlA

X O

0%2 B HNEE ¥Poy A Eu ¢4
€ 9 X ZASA 10%°)3 GEXNHTF
X 2AsA gtk

A9 A48 F¥AE o NAA 24DE ©
AEE, BAY FEE OY, E&8AIREHL
2 AFPEE 24-DECO NAAAE FAA
Fsaigen widd Az wIL 24D
s} NAAAZ oA YebtA gt NAAE AF
&, 24D AFEE AAPE o EHAHo)
Ack. £ BA AYTFAAM dejs 4F2 2
et ARE AFAA FzdRen
WA AlAE | mg/L olete] =7 ARy



Sy -2 X M-

ut

A
T

A .

o

By 5ol

Table 2. Effects of plant growth regulator on
the embryogenic callus and somatic
embryo from sambokam callus

Plant growth  Callus Embryo S%Ti,t(lca/
regulator(mg/L) growth ca]ﬁ:](c%) em il b
NAA 0 BA 05 - - _
01 05 ++ 2 _
0.5 05 ++ 40 _
1 05 +++ - -
2 05 +++ - _
9 05 +++ - -
24- 0 BAOS ++ N N
p 01 05 ++ _ _
0.5 05 ++ 50 _
1 05 ++ 60 10
05 ++ 30 -
5 05 ++ 2 _

degree: - none, +; poor, + +: good,
++ + . very good

€ ¢ F AU AAZIYL 24-DET
NAAAZ TN, BA Asx% E&8ANIARE
o Fz3tAch BAE 05 me/Le @¥s:S
NAAS 24-D¥x=E 2 o B2 4
F2 NAAY s/t 15k &2 4353
Roy 24-De = ARl 4FHE B
Ak g A2 dPLS NAA AsEl
M FEIHHUR 24-D A TFANE ¥ BE
oM wANEs}L oy MME Ry
=3 Az WL AHAY wPe
NAAMZE FoM = AEE9 BAE, 24-DAe
T AEE9 BATH a7HAEE ¢ #
AT EF A Ew LAL 24-DETE
NAAMZ TN Yepde ¢ & AR 2
BE AZdtY o] A dFf 4FzAA 9
FE #A71EH7E §9 A7 dastEd A
g4

=

AR QlojA 7| AAEH BME E
& dFFAL w2 dA dygs F2
9 AAE G, WZHE AEA AR
P|X WA 9 Polyamine, ¢ =A< &
#F +Fs7] A8 LA

AR FAoA AJE FAE 220
A7 HA G MSwjAelAN FFdolr it
wold RAEAY E7|dA AH2E FE5
71 915 NAASH BAZF #7189 MT iAol A
ML 5 mg/L 24-DS} 1 mg/L BAZH
A7t WiANA  AduigGsdt. BY2AE
F4A1717] A gz Moz wAds
Polyamine(Spermidine, Spermine, Putrecine)
E2E00 - ImM)el @2 BFFL =AY
o djAde] dE MFEE MTHIACA
0.968g(fr wt)22 7}& ¥k, Polyamined]
FFE 001 mM Putrecine Xz TFolA (.78¢
22 7HE ¥4 4t

Wi AAs 01 mg/L NAAS 05
mg/L BAZF 3A7F8 MTuiAAlAN fE59L
o #58 AAZE JEANZ AR 77
AslA 0.1 mg/L NAASH Img/L BA7F 37}
" MTHiAIN A whgatsleh,
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