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Callus Formation and Plant Regeneration from Immature Embryos of
Eleutherococcus senticosus

Chang-Yeon Yu, Jae-Kwang Kim and Sang-Deuk Ahn

ABSTRACT : This study was conducted to establish mass propagation system from the tissue culture
using immature embryos in Eleutherococcus senticosus. Immature embryos from seeds were removed
under the microscope and placed on MS, MSBs, and Bs medium containing several plant growth re-
gulators. While the calli were well formed on media containing 2 mg/ ! of 2,4-D, 2 mg/ ! of 2,4-D and
0.7 mg/ ! of TDZ, shoot regeneration was better on MS medium with combinations of high con-
centrations of TDZ and low concentrations of 2, 4-D. Treatment of 2, 4-D alone was better than treatment
of TDZ alone in callus induction, but plant regeneration was reversed. The results of catlus formation and
shoot regeneration on MSB; and B; media were similar to those of MS media. The rate of callus formation
was nearly 100% when 2, 4-D was added to B; medium on concentration of 2 mg/ ! or 0.7 mg/ . TDZ
showed very significant effect on the formation of multiple shoots.
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Table 1. The effect of plant growth regulators on

callus formation in MS medium from the
immature embryo culture of £
senticosus after 30 days.

Plant growth  No. of No. of Rate of callus
regulator embry formation
(mg/ 1) ncubated calus (%)

2,4-D 1 11 3 16.7

2 11 5 45.5

4 50 19 38.0

TDZ 0.02 9 0 0.0
0.2 17 0 0.0

0.7 14 ¢ 0.0

2.2 10 0 0.0

IAA 1 15 0 0.0
2 11 0 0.0

NAA 1 14 0 0.0
2 ) 0 0.0

BAP 1 10 2 20.0

Table 2. The effect of the combination conditions
of plant growth regulators on the callus
formation in MS medium from the
immature embrvo culture of E.
senticosus after 30 days.

Plant growth regulator Not.) of  No. of Régﬁugf
) embryo format

(mg/ 1) incubated ~ callus orr(rg/zjglon
2,4-D 0.14+TDZ 0.02 19 4 21.1
™07 0.7 13 4 30.8
2,4-D  1+TDZ 0.02 19 8 42.1
T™DZ 1 15 0 0.0
2,4-D  2+TDZ 0.7 14 12 85.7
D7 2 20 1 5.0
2,4-D  4+TDZ 0.02 50 10 20.0
TDZ 0.7 10 0 0.0

L

dmg/ 1§ 1% A EA calluse] HA &L
g A5 Vel o 2,4-D 2mg/ 1 & A3t
) 45.5% 9] callus B &2 FH A HdHE B
2,4-D¢} TDZ, NAA, 1AAE =§A elste] 30d
2t ufjFgt A7 (Table 2), 2,4-D+NAA, TAAE A
g3k Aol 4 A9 calluse A A gokom 2, 4-
D 2mg/ [ ¢ TDZ 0.7mg/ | & A& A] & callus
A& Vebdeh AR 2,4-D dmg/ I +TDZ
. 7Tmg/ 1 oA AE callus7t B3 HA et
MSB; (MS salt+B; vitamins) ®i*] &} B; 92 &
o 2dtd ABAANZEERY] 4 YD 25 E
23 27AC R A AT W E g3 Ay
27} (Table 1,2) & Hl=3 A& Yeillt, A&
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2,4-D 2mg/ 1 & HYs}AE & 73
callus 44 &5 el o TDZS HjA] =
calus A& & VRS 2,4-D9} TDZE Z3HA
239 & o= MSHIAE 7| B o235 /é"]??}
A Az v =84 VvEhY 2,4-D 2mg/ 1 +
TDZ 0. 7mg/ 1 HFHA 7bF FF 8 callus A&
Uety om B, wiAl el & 100% 2] callus A4
Btk walbA, TDZ callus Ao A&
7AAA EPa n¥= 2,4-De] Mgt
callus A A& el 208 290

ok

b3S

3z
o
=

Tabie 3. The effect of plant growth regulators on
callus formation in MSBs; medium from
the immature embryo culture of £.
senticosus after 30 days.

Plant growth No. of Rate of
regulator (mg/ 1) embryo No. of forcﬁgéiso X
2,4-D  TDZ  incubated callus (%)
1 15 0 0.0
9 7 77.9
0.02 16 0 0.0
0.7 9 0.0
0.1 0.02 17 3 17.7
0.1 0.7 11 3 27.3
1 0.02 12 7 58.3
2 0.7 20 17 85.0
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Table 4. The effect of plant growth regulators on
callus formation in Bs medium from the
immature embryo culture of E.

senticosus after 30 days.

Plant growth No. of  No. of Rate of

regulator (mg/ 1) embryo 0.0 . calhiis
2,4-D  TDZ incubated callus om(}/a;l on

1 14 0 0.0
2 8 6 75.0
0.02 11 0 0.0
0.7 10 1 10.0
0.1 0.02 12 4 33.3
0.1 0.7 9 1 1.1
1 0.02 15 13 86.7
2 0.7 7 7 100.0

2. o)5uf it R RE MEH YEE

2,4-D, TDZ, 1AA, NAA, BAPE @53 2] 3}
3047 Wi Fstn A E shoot 9+ Aold W
A A3 (Table 5), HARFH S ZE shoot £3&=
TDZE A F33 ZAIFES Bty TDZ 0.
2mg/ 1 ¢ 0. 7mg/ ! & A& auxinFH 2, 4-Drt
cytokininF <l BAPS] A 8] Bt} shoote] #3517} 24}
ol Y53 A EAD TDZ 0. Tmg/ I A 2] A]
shoot+7} 2. 470 2 7}¢ Fzetioh. £, TDZ
0.2mg/ I 3 0. 7mg/ I o)A multiple shoot7} A A
H Aot TDZo] shoot £3&F3 o B2 FF< 7l
Arks 237t Jebston o Javed (1992)”
o} W7}A] geranium (Pelargonium* Hortorum
Bailey) ©FAEE A&FAE st H
E71¢ AAZTEL TS 29 2 4FoA TDZ
Z H7gk 2 E wl X 94l multiple shoot”} A4 =
Atte APZ2H#G A& FelFshes TDZ
0.02 0.2mg/ I, IAA 2mg/ 1 oA tEH o2 A
AEA 28a, AERARTEEAY =AY
Al shoot #-3}el] T3 A E A7 (Table 6), 2,4-DS}
TDZ9] H=7t HobA 45 callus A48 &°] EolA
e AddTele dvtd 895 B9 2,4-DY
FE7F 252 dmg/ I M AE Bt o
oAl gFgke ™ shoot 3 L AL AHE
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2,4-D 0. 1mg/ | A F53 AFE Vet
th whdol] e wx0] 2,4-D& TDZo] A2
S 9 shoot ¥&7F ZHRoH, oHd His

Table 5. The effect of plant growth regulators on
the regeneration of shoots in MS
medium from the immature embryo
culture of E. senticosus after 30 days.

Plant growth No. of Shoot length
regulator
(mg/ 1) shoots {cm)
44D 1 10%0.0 02400
2 1.0£0.0
4 0.1£0.0
2.140.2
TDZ  0.02  2.92%0.4  0.7£0.0
02 24205 0.7+0.1
9o 21x0.3  g5401
1.6+0.2  0-6%0.1
1AA % 1.9+0.2
00,0 0.1+0.0
NAA 1 1.0x0. 0.140.0
p) 1.0+0.0
BAP 1 L0+0.0  0.4%0.1
LSD (5%) 0.7 0.2

Table 6. The effect of the combination of plant
growth regulators on the regeneration of
shoots in MS medium from the
immature embryo culture of E.
senticosus after 30 days.

Plant growth regulator  No. of lingg}tl
(mg/ 1) shoot (cm)
2,4-D 0.1+TDZ 0.02 1.6%x0.2 0.5%0.1
T™DZ 0.7 2.8£0.4 0.5F£0.1
2,4-D  14+TDZ 0.02 1.4x0.2 0.2+0.0
TDZ 1 1.0+£0.0 0.1%£0.0
2,4-D  2+TDZ 0.7 1.0%£0.0 0.1£0.0
TDZ 2 0.0£0.0 0.0%0.0
2.4-D  4+TDZ 0.02 0.0x0.0 0.0%0.0
TDZ 0.7 0.0+0.0 0.0£0.0
1LSD (5%) 0.5 0.1




Berenice” Fo] Z2ujko = olnlol A B3l o 7=
ol e L EZ 9 MY =A BAPY NAAR
T} Thidiazuron®] Rt} & A2 A3 shoot
Fae drstvty 2ot A dA)ske)

MSB;, B; #iA] & 7|22z ko] ‘ﬂ HEA FA
H shoote] 2} A4 el g A E A7} (Table 7),
At o2 B, vix 7 o G5 73 &g 2o
83, auxin® Q! 2, 4-Du cytokininF <l TDZ9)
At E B A E uf MSHiAl & 71 2o 23] A A
g A AT (Table 5) ¢ AL v %:3HA] o] TDZ
o A7t g 2714036 £31A 71 298 v
W AAZA L B, #iXe TDZ 0.02mg/ [ ] A

Ed9 2 Al shoot Algd] e A A7
(Table 8) = MS A & 7] B o 23}o] AA etgwd
A ¥4 7 (Table 6) & FASHA UEl gt As®
9] 2,4-D& A& A & W shoote] £317} A=
o MSE; ¥l X ol A 2,4-D 0. 1mg/ I +TDZ 0.
02mg/ 1 28] Al 7B &5 3 shoot A S EF o
1 B; iR oA 2,4-D 0. Img/ [ +TDZ 0. Tmg/ !
A Al 744 FE g shoot WA S Bt zela

TEEQ 2,4-D 2mg/ | +TDZ 0. 7mg/ I oA ;ﬂ
& shoote] ¥-3l7F UERA @ty 2B R,
auxin®¢l 2,4-DE ol=Fx FE7} FoldsE
callus®] AA &L Z7138HA] 7t shootd] e o

2l Al 2. 871 9] shoot$} 0. 76cme) shoot 2 o] = 1}E} A 8t TDZE- callus®l Ao #Hhet F38 714
Wt A B5EA 9 shoot B8 4 AR TG BT
MSB;, B; HIX & 7| B o 2 3lo] ARG 2A Hols A 97} vert),

Table 7. The effect of plant growth regulators on the regeneration of shoots in MSB; and Bs medium from the
immature embryo culture of £, senticosus after 30 days.

Plant growth regulator MSB, medium B; medium
‘mg/ ) No. of Shoot No. of Shoot
) shoot length {cm) shoot length (cm)
2,4-D 1 1.340.2 0.2%0.1 2.1%£0.2 0.6x0.0
2 1.0£0.0 0.1£0.0 1.0£0.0 0.1£0.0
TDZ 0.02 1.8%£0.3 0.7%+0.1 2.84+0.3 0.8£0.1
0.7 1.7£0.1 0.6+0.0 1.6+0.1 0.6+0.1
1LSD (5%) 0.5 0.2 0.5 0.2

Table 8. The effect of combination treatments of plant growth regulators on the regeneration of shoots in MSB;
and Bs medium from the immature embryo culture of £. senticosus after 30 days.

Plant g?om}} regulator MSB: medium B, medium
mg/ 1) -
£ - No. of Shoot No. of Shoot
2,4-D TDZ shoot length (cm) shoot length (cm)
0.1 0.02 2.1x0.4 0.3+0.1 1.6+0.9 0.6x0.2
0.1 0.7 1.5%£0.1 0.3x0.0 2.0£1.1 0.74+0.2
! 0.02 1.0£0.0 0.1£0.0 1.0+0.0 0.1£0.0
2 0.7 0.0%£0.0 0.0£0.0 0.0£0.0 0.0£0.0
LSD(5%) 0.6 0.1 0.8 0.5
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1.Regeneration of shoot from the immature
embryo of E. senticosus.
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