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Abstract
The purposes of the experiments that to establish a tissue culture system for somatic
embryogenesis from immature cotyledon of soybean, and the results will be applied on
inducing transgenic plant from explant and embryonic rescue of plant breeding. The explants,
immature cotyledons of cv. TN3 of black soybean and cv.KS1 of vegetable soybean, were
cultured on modified MSB basal medium containing 40mg/l 2,4-D and other nutrients to
induce somatic embryo.The results are summarized as follows:

1. The formative rates of embryonic tissue of cv. TN3 was significantly higher than it of
cv.KS1 . The formative rates of embryonic tissue from immature cotyledons cultured on
both M3g and M2g media were significantly higher than others.

2. There were significant interaction between medium and variety on formative rates both
embryonic tissue and globular embryo. As to interaction between medium and light was
also significantly influential on formation both embryonic tissue and globular embryo.

3. Most of immature cotyledons both cv. TN3 and cv.KS1 cultured in media formated
embryonic tissue and globular embryo at 8 weeks olds of explant. However, embryonic
tissue, globular embryos and monocotyledonous embryos were only induced with
M2g,M3g and M3a media.
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Table 1. The composition of media of immature cotyledons cultured to induce somatic
embryo of black soybean and vegetable soybean

Medium Sucrose (g/1) Agar(g/l) Gelrite(g/l)
MOa 0 8 0
M1la 10 8 0
M2 30 8 0
M3a 60 8 0
MOg 0 0 2
Mig 10 0 2
M2g 30 0 2
M3g (MSD40) 60 0 2

Culture medium : MSB basal medium with 40 mg/l 2,4-D
MSD40 : Finer and Nagasawa ( 1988 )
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Fig. 1. The scheme of somatic embryo formation from immature
cotyledons of black soybean and vegetable soybean
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Table 2. ANOVA of the percentage of embryogenic tissue and globular embryo formation for
black soybean and vegetable soybean cultured in different media and light

treatments.
Source df 7’
Embryogenic tissue Globular embryo
Medium(M) 7 88.40** 35.04**
Sugar(S) (3) 24.98** 19.86**
Gel(G) Q) 20.99** 15.33**
SXG (3) 4.61 14.41%*
Light(L) 1 112.42%* 78.17**
Variety(V) 1 31.67** 1.84
M x L 7 2670.21** 1436.21**
SxL (3) 24.84** 6.40
GxL Q) 56.83** 10.72**
SxGxL (3) 132.28** 28.08**
M xV 7 65.77** 2040.28**
SxV (3) 73.50** 3222.84**
GxV (2 45.55*%* 3443.15**
SxGxV €)) 94.27** 1117.41*%*
LxV 1 26.49** 42.42**
MxLxV 7 9.81 0.0941

**: significance at 1% level.
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Table 3. The effect of different media on somatic embryogemesis of black soybean TN3

EEAASE BECZE maiHEITR INERAzk75 BIPIEIEZ K

Medium No. of Callus Embryogenic Globular embryo
code cultured formation tissue formation formation
SHEH 5ox HEE g HEER HoE EE
BRE
No. % No. % No. % No.

Light treatment 1*

Mo0a™* 60 0 0 0 0 0 0 0
Mila 60 57 95 4 6.67 1 1.67 1
M2a 60 55 91.67 8 13.33 5 8.33 1.4
M3a 60 58 96.67 9 15 4 6.67 1.75
MOg 60 0 0 0 0 0 0 0
M1lg 60 58 96.67 7 11.67 6 10 1
M2g 60 60 100 18 30 13 21.67 1.38
M3g 60 53 88.33 16 26.67 7 11.67 2
Light treatment 2

MOa 60 0 0 0 0 0 0 0




Mla 60 58 96.67 0 0 0 0 0
M2a 60 58 96.67 16 26.67 5 8.33 2.8
M3a 60 56 93.33 8 13.33 4 6.67 4
MOg 60 0 0 0 0 0 0 0
Mlg 60 57 95 1 1.67 0 0 0
M2g 60 58 96.67 20 33.33 14 23.33 2.5
M3g 60 60 100 43 71.67 28 46.67 2.36

* Light treatment 1 : 5-10 ;. mol - m™s™ lighting 24 hours
Light treatment 2 : darking 2 weeks after treatment 25 1z mol - m™s™ lighting 16 hours
* *kM0Oa > Mla- M2a- M3a- MOg > Mlg- > M2g - M3g : as intable 1
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Table 4. The effect of different media on somatic embryogemesis of vegetable soybean KS1

BEEAMSE B motHsPR ISR ERIEIRIE AR
Medium No. of Callus Embryogenic Globular embryo
code cultured formation tissue formation formation
AEH g5o% B g0 JE8Y% Ao Y
BRE
No. % No. % No. % No.

Light treatment 1*

MoOa ** 60 0 0 0 0 0 0 0
M1la 60 45 75 2 3.3 0 0 0
M2a 60 51 85 2 3.3 0 0 0
M3a 60 54 90 6 10 0 0 0
MOg 60 0 0 0 0 0 0 0
M1g 60 44 7333 3 5 3 5 2
M2g 60 59 08.33 30 50 22 36.67 1.68
M3g 60 54 90 6 10 5 8.33 1.20
Light treatment 2

MOa 60 0 0 0 0 0 0 0
M1la 60 51 85 3 5 3 5 1.33
M2a 60 59 9833 3 5 2 3.33 1
M3a 60 59 9833 3 5 0 0 0
MOg 60 0 0 0 0 0 0 0
M1g 60 48 80 0 0 0 0 0
M2g 60 57 95 9 15 2 3.33 1
M3g 60 39 65 6 10 2 3.33 2

* Light treatment 1 : 5-10 ;z mol - m™s™ lighting 24 hours
Light treatment 2 : darking 2 weeks after treatment 25 ;2 mol - m™s™ lighting 16 hours
* *kM0Oa > Mla- M2a-M3a- MOg > Mlg- > M2g - M3g : asintable 1
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Fig. 2. Embryogenic tissue and somatic embryo induced from immature cotyledons of

black soybean cv.TN3 cultured on agar or gelrite media containing various
sucrose level and lighted 24 hours

1: M2a, 2 : M3a, 3: M2g, 4:M3g medium

G ' globular embryo, CE : cotyledonary stage embryo, C : callus
ET : embryogenic tissue
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Fig. 3. Embryogenic tissue and somatic embryo induced from immature cotyledons of
black soybean cv.TN3 cultured on agar or gelrite media containing various
sucrose level and cultured at dark room for 2 weeks before lighted 16 hours
1: M2a, 2: M3a, 3: M2g, 4 : M3g

medium
ET : embryogenic tissue, G : globular embryo,

C ' callus
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Fig. 4. Embryogenic tissue and somatic embryo induced from immature cotyledons of

vegetable soybean cv. KS1 cultured on agar or gelrite media containing various
sucrose level and lighted 24 hours

1: M2a, 2: M3a, 3: M2g, 4:M3g medium
ET : embryogenic tissue, G : globular embryo, C : callus
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Fig. 5. Embryogenic tissue and somatic embryo induced from immature cotyledons of
vegetable soybean cv. KS1 cultured on agar or gelrite media containing various
sucrose level and cultured at dark room for 2 weeks before lighted 16 hours
1: M2a,

2 M3a, 3:M2g, 4 M3g medium
ET : embryogenic tissue, TE : torpedo embryo, HE ' heart embryo,
CE : cotyledonary stage embryo,

G : globular embryo, C : callus
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i) afff

SR AR REAVES - RS BRER S KGRI P B S B R A A TR RN
%% (Lazzeri et al, 1987 a, b; Finer and Nagasaw, 1988; Samoylov c7 al, 1998 a, b) = —HEz -
KRG ZHAERTIZEIRE - 3F S IEEHFERGRRPRRARIIEREZ R NAA
24D -

DA-D JEFIF A T BSHE /51 > Ranch er /. (1986) > Buchheim er 2/ (1989) ¥4
HHREE AR RN 20 E1 40mg/l 2,4-D K S ASIR TP BRI MRET T AE A S R YRR < Bailey
eral (1993 a,b)> Tian eral (1994 Li and Grabau ( 1996) » Santarem ez &/ (1997) > Santarem
and Finer (1999) > A 40mg/l 2,4-D BYERE 2,4-D (T REARATENEE » BEIEERE
FIREMEERSRATIZ B » Wright e7 2L (1991 ) DA 20mg/l 2,4-D 5HE K G RN F-BER I E LB
BB 2 B80T - Hepher er aZ (1998) DL22 4M (Smg/l) 2,4-D 5HEKE KRR
FEABRIZREAE » £F01EE (1991) A 2.5mg/l 2,4-D > B 155 1EH o R IE# B&HE - Lippmann and
Lippmann (1984) #54 > 5S¢ M (1mg/l) 1Y 2,4-D K G REIEE R i - (HESHE
BN IR o AsER DS 40me/l EREfE > 2,4-D B3E B T R B TR T R EAE AR T AL -
K% BRI FIERIPIE - BE M =9 SNBSS HEEE—57 > B Shoemaker er al

(1991) feHifreEeE 2.4-D BE T GHIGIEEIRANIZE - MEFESE S 2IRIPMAHE—E -
24-D B EHRIKEARAFES SR T EANEREZE - HREH 1~40my/l HFHERERIRL
R mERE (20~40mg/l) AR REKTEIRIZE » Bt SRS b © RR
[& (2.5~5mg/l) AIERERIMIVER A » [HIZEATEE &) - B AR A [FHEE
BRRAREE > RS EATHENET - E5 2 RPEREE - BRI -

BEEANME PR A TR EEGOR - B ARG EA2 BRI - R ZHEET
B AP R S — R 2 P RERE - H R R A [F] anfl A FEEE R R RIRA
[&] o Lazzezi etal (1987 a) DL 1.5% ~12% FENES K SZAGHIEEE(ELLEL - SR ARG E
TOREREL 3% Fyfrs - E 6% BV » 22 12% I > RUMEEGHTZE 4= - Komatsuda and Ko (1990)

14



LA 3% FERESEAR ARSI FARBASIN P EEE 1A FRIE - 205 (1991) L 3
% F1 6% EREFMEANIZS 40mg/l 24-D BVIEERFH TENRIE  £68 15 5

(TN15) ~ =ik 8 5% (KS8) ~ =l 10 5% (KS10) $9LL 6% FEMELIEEARATEAE B EE - (HIR
BHAILL 3% #efE: - HPTEAE 2 #GHE 2 BERIVAE

RERBELL 3% K 6% JEFEFREMEARIIE & 40me/l 2,4-D WP R E R T N B ART
HERGIT - SHR TSR =50 6% FEMES AR MEAHBEE ORI  FTah EHVAGIE 2 R ER
JERE » FEE Finer (1988) ~ 0% (1991) &ERAHML o ME e kfEEE—5RRILL 3% FREHERR
PEAR R K KT ISR B - FHIL AT AL SdEA[E] ~ HEEE 87 A E - At TS
IEEE—SELL 6% FENEAIIS 40mg/l 2,4-D 2 M3g 858 5L » FTah 8 2 FRIP AR &K A i &
AR IR TEEHARR(E 5 - 4) > 81 Komatsuda e a (1991 ) FEfBIFE R & = B 3%)
FENERA E 2 BGINECA 58  Z S5IRAENT - LhE S RE R S E b A e 2 feht - 825
mo s AR A B [E] RENE R S A R

Lippmann and Lippmann. ( 1984) » Ranch ez a/, (1986 ) $5HEFEEEAE 0.5~6% HFEA
TEEI TR A A - {2 Lippmann and Lippmann (1984 ) 525 1mg/l 2,4-D+ 1% Rl
%F © 1f Ranch ez al. (1986) f5H » SHE R GGV Z S E4HG By 6% FEME +5me/l 2,4-D -
Lazzeri et al. (1986) 5t » auxin MIFERE 2 M0 G AR K GRS A B U2 22 - REE
JRIETE 5~10g/1 T H R EHSE ZHLHEE o FRHE R Sk s B F AR E E 25
EEPRREE (1802% ) WECE NAA (6.25 2 12.5mg/) -

AEERPL 0% ~ 1% ~ 3% ~ 6% IRFEREREARIIE 40me/l 2,4-D WY EAAER T T
TARATEZRBINIPR - FFSEAT 1% FEREREER > DRaHSEANERS - K
ZERYA - OEEERE ;3% & 6% FFARMEAHSEEKIPAE B haASEE - 0% B
BB RS R S MR I - TR R APy TR - B AR =S 6% E
20/l gelrite 2 M3g BEEELH e & 2 IEMEAHBT BRI S B E s EE— 5t AI DL 3%
FEME S 2g/1 gelrite 2 M2g ByE AR HFrah B8 - AR TAESEME (6% ) BERS
2,4-D RS TEGEE R ES - BT AL 3% FEVERE RS 2,4-D BE NREHE - #
SRR G H pr s f R R S A PR [
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BERBAE R B R T RIS ST EAN - WA 4ERR2ZEBR > Komatsuda and Ohyama
(1988) 43 HIILA agar F1 gelrite RIS 2,4-D Je NAA HRFEEMEIT K G R AR T-EE
SRR o £FIEE (1991) BRET gelrite B2 agar 1 auxin 2 BH(% - JRSTHILL gelrite
Fl agar ANAIEIE 2.5mg/l 2,4-D WEFEREGAERCI IR - —HEAEEEL 2,4-D ¥ & imfd 2
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