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Callus Induction and Somatic Embryogenesis in
Suspension Culture of Rehmannia glutinosa.

Young-Am Chae and Sang-Un Park*

ABSTRACT : This study was carried out to investigate the appropriate medium and constitution
of growth regulators for somatic embryogenesis for development of rapid mass propagation system
via somatic embrygenesis in Rehmannia glutinosa.

Embryogenic callus formation from leaf explant was more effective when 4mg/ ¢ BA with 0.
5mg /€ NAA than that of treated with only auxins or cytokinins. LS medium was suitable for
embryogenic callus formation. LS medium with 4mg / ¢ BA and 0.5mg / £ NAA was effective for
the maintenance and proliferation of embryogenic callus. In suspension culture, addition of
Img/ 2 BA to LS medium was proper for somatic embryogenesis. The highest rate of shoot
developement form cotyledon stage embryo was obtained in 1 /2 LS medium and plantlet survived
by 75% after transplanted to the soil.
after 4 weeks.

Fr B ) 2 7y geoldA ge] MAgS wol7l A%

AEEA} Yool 71xATE FY37] 98 A

28 (Rehmannia glutinosa Liboschitz)-& &4t Hjeks 23k A Eu] PAF 7M5AS Lol iz}
ol & chdd zEAg2 fudddE s

LAPREE g Pz oYt gL

iridoid, catalpol, leonurides® Y& sta- ¥ Y HE

chyose, raffinose, sucrose, mannitol, amino

acid$-g& ¥(Oshio &, 19891 : Hasegawa £, 1. Callus S+<2 embryogenic callus &4
1982) &t 1 o ol & i, a4k, R, 42 o AN dxAE AHEA 0.25% sodium

T T2 Aol AMSEoH(F 5, 1992). A3l W hypochloriteo] 15% <t £ FH4T §F
A& EZ(41R) T oAz ojfox7] lemx lcm 2712 A@38le] auxin® cytokinino]
ol Wajgo] ofslm, WA g BMe(E22)8 A =]2]® Mruashige-Skoog(MS) 7] &2 uj Z] (agar 0.
e B9t Aol A% 2F F gL oggo) 8%, sucrose 3%)°) X4d3te] 852 w3t
ek Al ol gh2 SFsT At AP 4% ez 35S Fdez A3 10001ux,
ZZ oA multiple shootf71& £§ L2 16713t 47} 25CoAA wlgEtdeh. € em-
(Matsumoto ¥, 1986) 3} % TEH| ol o Tuix bryogenic callus& f%)3}7] 918l BAg} NAA”}H
At B3 7 (Nishioka, 1988) 7} B 115 91=] 2 g MS7| &4 x](agar 0.8%, sucrose 3%) ¢l
o o] AAE gYsix] Rk 28 Aohul < 3tk

*AgUstE FHR - YA ENLAN QT M (Agronomy Departement and Research Center for New Biomaterials in
Agriculture of Seoul National University, Suwon 441 —744, Korea) 93, 7. 12 %%

—184=



2. SiEH{ YOl 25t MM =Y ALt

Embryogenic callusg ZAl 40} 60mesh<]
AE FHNA RS AEE AN,
100ml Azt &tz v P (auxin®} cytokinin
o] Xg@ LS 7]&ujA]) 20miz}t A& 3ml( e} 0.
01g) ¥ 713t wigsiddct. & EE 100rpme
2 YA, wigzde Y352 FUeR AR
o] 10001ux, 16A1Zt Y} 257l A vl g3t
79 BF2o 2 N2 wiN 2 Alchu] st

3. A S A % oly

Hehl ol e AAXuE HEZZRE
A& 7SR & LSy R uix|ol 248t 433
sl AEANE APYANAT AYE HEME
T Eo] o]y &t}

R A EE

1. Embryogenic callus 7= % 7X|

Embryogenic callus fxo I ZAae # |,
2, 3o JeRTh B 1904 B9 auxinR & @5
)3t & 7% callus FAlol BF3la, 7I%x 8
= Aez AQth IAAA S callus A &3
7} fen, NAASH2, 4—D HeldMe & 5=
Wz ofzhe] callus7t FAE AAT callusgol 0.
5g 0]gto & A %o]|] 1 non-embryogenic ¥t el
). Matsumoto 5(1986)2 2, 4— D} NAAX
oA A2 F=71 F HAL, [AAN A e
37 ARG HH o

CytokininF-& @5 Aalslds F9e & 29
o] auxinft @EX 2] MY callus o] B3}

Table 1. Effect of auxins on callus induction from leaf segments of Rehmannia glutinosa after 8

weeks.
Auxins Fresh weight Callus Induction Frequency of
(mg /1) (g /test tube) rate (%) embryogenic callus(%)
1AA 0.5 - - -
1.0 - - -
2.0 - - -
4.0 0.16+0.04 25 5
NAA 0.5 0.15+0.03 20 5
1.0 0.37+0.07 40 5
2.0 0.28+0.06 35 5
4.0 0.13+0.03 20 5
2,4-D 0.5 0.14+0.05 30 5
1.0 0.31+£0.09 45 5
2.0 0.15+0.04 25 5
4.0 0.10+0.03 20 5

— : Not Callusing

Table 2. Effect of cytokinins on callus induction from leaf segments of Rehmannia glutinosa after 8

weeks,

Cytokinin

Fresh weight Callus Induction Frequency of
(mg /1) (g /test tube) rate (%) embryogenic callus(%)

BA 0.5 0.48+0.14 20 ) 45

1.0 1.34+0.39 45 55

2.0 0.82+0.23 30 ©50

4.0 0.64+0.18 15 55
Kinetin 0.5 0.39+0.12 15 30

1.0 0.46+0.16 35 45

2.0 0.29+0.09 20 50

4.0 0.15+0.04 10 ‘ 40
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Table 3. Effect of combination of BA, Kinetin and NAA on callus induction from leaf segments of

Rehmannia glutinosa after 6 weeks.

Groth regulator Fresh weight

Callus Induction Frequency of

(mg /1) (g /test tube) rate (%) embryogenic callus(%)
BA 1+NAA 05 1.37+0.32 75 45
1 1.55+0.39 80 ' 30
BA 2+NAA 0.5 1.94+0.42 80 50
1 2.13+0.45 85 40
BA 4+NAA 0.5 2.33+0.58 90 60
1 2.5440.51 90 50
Kinetin 1+NAA 0.5 0.95+0.16 60 40
i 1 1.38+0.21 75 30
Kinetin 2+NAA 0.5 1.4040.27 70 45
‘ 1 1.68+0.22 80 35
Kinetin 4+NAA 0.5 1.69+0.46 80 50
1 1.7440.49 70 40

Table 4. Effect of media with 4mg /]l BA and 0.5mg/l NAA on callus induction from leaf
segments of Rehmannia glutinosa after 6 weeks.

Fresh weight

Callus Induction Frequency of

Med?a (g /test tube) rate (%) embryogenic callus{%)
B5(Gambrog et al) 1.48+0.41 75 45
LS(Linsmaier-Skoog) 2.45£0.63 ] 65
MS (Murashige -Skoog) 2.33+0.58 90 60
White 0.86+0.26 65 35
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Table 5. Effect of BA and NAA on
embryogenic callus frequency from
Rehmannia glutinosa callus on LS me-
dium after 4 weeks.

Growth regulator Fresh weight z::g:;;:gmf
(mg /1) (g /test tube) callus(%)

BA1 0.59+0.10 50
BA 1+NAA 0.5 1.73+0.31 55
1 1.8940.37 40
BA2 1.48+0.12 50
BA 2+NAA 0.5 2.06+0.37 55
) 1 2.21+0.42 45
BA 4 0.61+0.17 50
BA 4+NAA 0.5 2.42+0.53 60
1 2.57+0.49 50
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Table 6. Effect of subcultures on ferquency
of embryogenic callus in Rehmannia

Table 7. Effect of BA and NAA on
embryogenesis after 3 weeks in sus-

glutinosa on LS medium containing 4 pension culture of Rehmannia
mg /1 BA and 0.5mg /1 NAA, glutinosa callus.
Subcultures Fresh weight Frequency of Plant growth regulator Embryogenesis*
(every 4 wks) (g /test tube) embryogenic (mg /1)
callus(%)
BA 1 ++
1st 2.42+0.42 60 BA 1+NAAO.1 +
2nd 2.67+0.39 55 0.5 -
3rd 2.79+£0.43 50 1 -
4th 2.98+0.53 45 BA 2 +
5th 3.28+0.42 40 BA 2+ NAAOQ1 +
0.5 -
. 1 -
A% BASH NAAE A2 zgol Advigs A3} BA 4 -
olt}, BAYSE Al callus A8o] NAASH &£§ BA 4+ NAAO.1 +
A2 e Zgun H2sgon, NAA Img/l1o] > -

Hed =L non-embryogenicd e},
Embryogenic callus §5¢} vl37112 R0 A
T BA 4mg /17 NAA 0.5mg /1 A& 9|4 callus
Aol 233191 embryogenicE FAE 3ty
o}, ©W2hA embryogenic callus §AE S 59 £
A7 o] M Agsicie By At
Embryogenic #2]2& BA 4mg/13 NAA
0.5mg /1& 2§ LSulAd) 4F tHoz A
g A= H 69 2ok At 347 27}
8 A2 YAAL 23N ZrlEYADR
embryogenic Agl2 Wx = AR E AL B
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AE TAANA 2L AZE Fehgs dns
X 77 2uh BA Img /1 MalolA Az 84
o] /1% P&} BA Z ¥%9 NAA 0.
Img /1 E@xjelel BA 2mg /1014 A Eul7}
Aoz FA=Yx, 1 2o 2FNAE A
Fui7t ¥AER skt E 8L 2 Kinetin
Img /1¢} 2mg /148 18]I kinetin 2mg /19}
4mg /191 NAA 0.Img/1& EFA3Ye o
AAZe7L Ao HAAQT, 299 2§
AN AMEe7E FAAHR AUt Aehu) ko)
Al A Ee) FAL kinetin® Tk BAZE 23 o)
RNew NAAY EFAecie AAEu Ao
AAH = A4S 29t I8 1S A= ) ool
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* — : poor, <+ : fair, +- :good

Table 8. Effect of Kinetin and NAA on
embryogenesis after 3 weeks in sus-

pension culture of Rehmannia
glutinosa callus,

Plant gr(;wgtt}lr)egulator Embryogenesis*
Kinetin 1 ) +
Kinetin 1+NAAOQ.1 -

0.5 -

1 .
Kinetin 2 +
Kinetin 2+NAAO1 +

0.5 -

I —
Kinetin 4 -
Kinetin 44+ NAA 0.1 +

0.5 -

1 -

* — :poor, - :fair
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Fig. 1. Developmental stages of Rehmannia glutinosa somatic embryos during suspension culture.
A)Callus cells after sieving: B)Dividing cells after 5 days culture; C)Cell clusters after

10 days culture: D)Globular stage:

E)Heart stage: F)Early torpedo stage: G)Tor-

pedo stage: H)Cotyledonary stage; 1)Shoot
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Table 9. Effect of medium strength on so-
matic embryo germination in
Rehmannia glutinosa aft% 4 weeks.

Rate of
Medium strength  germination Sho?t rl:)ng th
(%) ¢
1LS 90 4.3%+0.8
1/2 LS 90 5.4+1.2
1/4 LS 75 3.7+0.5
1/8 LS 60 2.8+0.3
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Fig. 2. Regenerated plantlets from Rehmannia glutinosa somatic embryos,

i ®
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