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Effects of Growth Regulators and Explants on Direct Somatic
Embryogenesis in Liquid Culture of Rehmannia glutinosa

Ju Hyun Park* and Young Am Chae*

ABSTRACT :

The effects of plant regulators on direct somatic embrvogenesis in liquid culture of Reh-

mannia glutinosa were investigated and the proper explant for direct somatic embryo formation was studied.
Direct somatic embryos were induced from leaf segments culture in the MS liquid medium containing 0.5

mg/1 of both IAA and NAA, while IBA of 1.

bryos were directly formed at the concentration of 2.

0 mg/! was required for the same effect. Many somatic em-
0 mg/! cytokinin such as BA, kinetin and zeatin, but

somatic embryogenesis was relatively poor at above or below this level. Relatively more somatic embryos

were induced in the combination of 1.0 mg/1
gun after 6 weeks on stem segments, while 7

IAA and 2. 0 mg/] zeatin. Formation of somatic embryos be-
weeks both on petiole and leaf. However, overall production

of somatic embryos after 8 weeks was higher in leaf segment than that of stem segment.

ZulE 47 aEo] 9 (Denchev, 1992;
%% E Nishimura et al., 1993, Preil, 1990: Eedenbaugh,
1987 and 1991).

A&e S8 A QP Eer Austa ol & 2] & 534’\—4 el ol Al A A F Ao
ol 2 23 Aokl S E uind Lest &t B et (Park et al, 1995; Chae and Park,
EI AT A EE BE 2 WA e Wi 248 1993), @EhFE B8 A EWE FRE K F
o] B Bk ol HAlE 2L SAF A A7t HE A F8 vt MM Ea)e] Holdolth
Tt Fofl A7) w &, AR 717 Bk HAEe (Preil, 1990). ©] ZEAA L AT F sl IHE
ZaEo] AA Aol B olz gl 2z glth Aex YA A& AXNA G S 2EHLZS

B edE AAS D dFZAE e T B A AAZE FPAITI = RolAH opF X
TPA BEAQ WEo R dEugs B AR oA 2 ATl ggo] B Bie with
W BAAE AL F 9T (Redenbaugh, 1993), A E BT A A A
T FEREIE o] &35t o FEAM AA o g4 7S vl st n Ry, A ufFel A A

« Mgt g A9 2t goh & 383} (Department of Agronomy, Seoul Nat'l Univ. , Suwon 441 — 744, Korea) ('97. 10. 238
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1. MS A R[of M =T A M| Zel &4

MS AR A A 2 A Ew) G o] FFE
U2 & BASH NAAS] EHE U7 8te] A3 o
2R AAet 6570 ST Ao F 159 2
;]. BAE x;}-Eoi ;q;qgs_ /\EI :f].oﬂk]u]— z124;<4

og2 MM FA - FEHAL, 2 me/19
BASE NAAE ¥ A& AlE Foll e A&
AXA DFARCZ ATl At 2o v
3ted 1mg/19] BASF NAAE 27 A28 B o &
Aelavk FA N, 3] AA L PP =
< %9 BATF B2 Ao 2 VERT

Table 1. Effect of combination of NAA and BA
on direct somatic embryogenesis from
leaf segment cultures of Rehmannia
glutinosa in solid agar medium after 6

weeks.

Growth regulator Formation of somatic

(mg/D embryo
BA 1 D
BA 1+NAA 0.5 C
+NAA 1.0 C
BA 2 D
BA Z2+NAA 0.5 T
+NAA 1.0 T

D : Direct somatic embryogenesis, T : Through
callus, C : Callus only

2. MS A H[BiX|ollA FF MMzl ¥4

A B-uk-2-7] (Bioreactor) o} A € A A Euj o] o 2
B 27 AAs) 98 Ade] 4oz MS
AA A o] auxinFF o] MAZHEAQ] [AA, IBA H
NAAE w82 Ao AF o dHE 857
i Fgt AytE F 20 A 9} AT

IAA, IBA, NAA 25 0.1 mg/1°]l 22 A& &
ANE Tl AE A3 AMEusr A=A sk,
olHTh B& ¥E9 0.5~1.0 mg/18] FENA &
BEAA R 1 5 BA FA. [AA 1. 0mg/1 A
2l gol dE Al o] HatE A uFe A
% A 28 shoot7t A = o] o] RF-E] w2 o] H Y
3 (Fig. 1-A, B), 221 HE ulS3tg & o= 4
gu dAss 4= °‘9ir/‘r (blg 1-C). olRAL
2 Hol A EH 9] FEE gt Gidol B2

7] &l FEHA Y F Ur FTx9 437 o
Eol A EAo FHE A3 ZH = HE=
88 Aoz A7 A
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Table 2. Effect of auxins on direct somatic em-
bryogenesis from leaf segment cul-
tures of Rehmannia glutinosa in MS li-
quid medium after 8weeks.

Auxins
[AA IBA NAA
Cone. (mg/l)
0.1 - - -
0.5 + ~ +
1.0 + + -

— none, + . poor, ++ . good

Fig. 1. Various types of differentiation from dif-
ferent explants of Rehmannia glutinosa
cultured in liquid media.

A, B ! leaf with peticle (A : multiple shoot ;
B shoot with roots), C  stem (root only)

A A AN Ze 2] v X = oy-
ol EmA} BA, kinetin, zeatin
T ZAE F 30A ¢ 2ok Aux-
ing @5 A2 49 239 A2 Ars
Ael gl A He Wk YA @, gz
Zj o] HALSEA T, A8 3 E cytokinind} A T %
E7F2.0mg/1¥ Wl 71 £ AA ) Y S G
BRI, 5.0 me/1e] FEAAE 288 A=
A zeatin® Zo] WEIt gl Aod Hol oy-

tokining @& A A e 2.0 mg/UUF 74

283 Ao 2 Uehgt)

Table 3. Effect of cytokinins on direct somatic
embryogenesis from leaf segment cul-
tures of Relumannia glutinosa in MS li-
quid medium after § weeks.

Cytokinin o ]
. BA Kinetin  Zeatin
Conc. (mg/T)

1.0 - - -
2.0 ++ o+
5.0 + - ++

— . none, + I poor, ++ I good

T;

o] AFATE EYRE JAATEE 1.6

3% 7317‘;51, cytokining FHE - TEREE =
A2 & iRl oj Al o B L 827k ul okstad & A]
HH ulxg o}“x ZJ slzﬂ, -%Ly,} 15
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Table 4. Effect of combination of IAA and cytokinins
on direct somatic embryogenesis from leaf
segment cultures of Rehmannia glutinosa
in MS liquid medium after 8 weeks.

Cytokinin ~ BA(mg/l)  Kinetin(mg/l)  Zeatin{mg/})
[AA L0 2.0 50 10 20 50 L0 2.0 50

L0 b+ -t A+t

— ‘none, -+ :1~3somatic embryos per explant,
+ 4 : 4~6 somatic embryos per explant,
+ 4+ : 7 { somatic embryos per explant
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AR AAEE FA o] AT A B AF
3171 93t MS v Al el JAA 1.0 mg/19} zeatin 2. 0
mg/1E H7Ie Wi Aol 7], g 2 o HdHE )
&l Al F 504 8 2},

Table b. Response of Rehmannia glutinosa explants

on direct somatic embryogenesis and
shoot development.

Explant
Stem  Petiole  Leaf

Period (weeks)

6 ++ + +
7 ++  ++
8 ++  F+ e+t

+: poor, -+ -+ fair, +-++: good

Fig. 2. Direct somatic embryogenesis from leaf seg-
ment cultures of Rehmannia glutinosa,
A : Formation of somatic embryo after 6 weeks
culture (X 40)
B @ Somatic embryos cultured in MS basal
medium containing IAA 1.0 mg/l and
Zeatin 2.0 mg/1 for 8 weeks. Arrows in-
dicate somatic embryos.

Z7] A¥dM e golvt A BA A vl #&
717+ 9l shoot?} BAEF =4, ©)= A E 7
q AN LY B & FIAATY] Hohe v#
£33l 23 multiple shoot A< R oz AYztE
oAATH W Y APL AZE YL AL, T
71z v wE AAA W, 8F Fof A& 9o
He 28E o2 24d v H e Ao 1S
wkRY

o] Ho} x 39 31‘ HH U 3 AA e B
dqe g o] 83 Ao 2 A, o 4

A g Sl A BegomaA U dEFd gu & AsR
AH AT LS T2 27, o ZHA Y
Hkg-o] ol vl gkl EAARE FgE A M Eul
o & 238 t] BkthE Castillo 5 (1997) 9] B
a9} ¥ &3 Fatol ATt

m R

A3 (Rehmannia glutinosa) WA 2 A AA]
Ehie HdTe] 2982 golds SRS U
220717 gig el sz 2L A wjF
o] A AT S G4 nA & o A<
AAZAA L 2 2x 9 olEe T8 539}
A ANEH B4 2go] e HA Y 27 &

1. MS mAuiA o] o BH & X33 A7 BAS
1.0 mg/1 °]F Al g Aol AFH oz AA
Zujrt 4999, BA 1.0 mg/Id NAAE &
3 A ol Al aw A E AL, BA 2.0 mg/
1o] NAAE &£43 A= A2 F3S AA
AAZe) 7 B = At

2. MS HA A o) o AL vkt A7) JAAS
NAAZ 747} 0. 5 mg/12 H 8] 3t A}, 1AA} IBAE
47} 2.0 mg/12 g A$ 2E AN T} B
CREEA=

3. 9 ZHe MS dAR o X3t
BA, zeatin @ kineting 22} 2. 0 mg/12 ]
AR AN EFF o2 FAEH AT

4. 1AA 1.0 mg/19)| BA, zeatin ¥ kineting& & &
A MS AR dHAL g Ao,
zeatin 2. 0 mg/12 &8 A3 FoA AF AAE
v A &o] 714 ¢k oh&o] kinetin 2. 0 mg/!

AE
121 4

“
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tlo

9} zeatin 5. 0 mg/1

5. XA 65 FHE EH =
A4 A Z 7 AR o, 8F
Az P& A AN 7}

1. Castillo, B. and M. A.L. Smith. 1997, Direct
somatic embryvogenesis from Begonia gracillis
explants. Plant Cell Reports. 385-383,

2. Chae, Y.A. and S.U. Park. 1993. Callus in-
duction and somatic embryogenesis in suspen-
sion culture of Rehmannia glutinosa. Xor. ].
Medicinal Crop Sci. 1 : 184-190.

3. Denchev, P.D. 1992. Somatic embryo pro-
duction in bioreactors. J. Biotech. 26 :99-
109.

4. Nishimura, S., T. Terashima, X. Higashi,

and H. Kamada. 1993. Bioreactor culture of

somatic embryos for mass propagation of

- 293 -

8

plants. /n “Synseed (Redenbaugh K. ed.)
CRC Press, pp. 175-181.

. Park, J.H., S.U. Park and Y. A. Chae. 1995.

Studies on proper medium for somatic em-
bryogenesis in suspension culture of Keh-
mannia glutinosa and encapsulation of somatic
embryos. Kor. J. Medicinal Crop Sci. 3 : 100~
106.

Preil, W. 1990, Application of bioreactors in
plant propagation and gene transfer systems.
In "Micropropagation (Debergh P. & Zimm-
erman R. H. ed.)”. Kluwwer Academic Press,
pp. 427-448.

7. Redenbaugh, K., J. A. Fuji, and D. Slade.

1991. Synthetic seed technology. n "Cell Cul-

ture and Somatic Cell Genetics of Plant. (Vasil

1w

I K. ed.}". Academic Publishers, pp. 35-74,

. Redenbaugh, K., D. Slade, P. Viss, and J. A

Fujii, 1987. Encapsulation of somatic embryos in
synthetic seed coats. HortScience 22 © 803-806.



