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ABSTRACT We describe here an efficient in vitro propagation method of Silene acaulis subsp. arctica (Caryo-
phyllaceae), one of the higher arctic angiosperms, through the multiple shoot regeneration after callus induction
from the radicle. The seeds of S. acaulis subsp. arctica collected from Svalbard, the Norwegian Arctic, were
germinated and calli were induced from the radicle on solid MS media supplemented with 0.25 mg/L 2,4-D and
1 mg/L GAs3 at both 10£1C nd 23+17C Two weeks after callus induction, the multiple shoots were efficiently
regenerated on the MS media supplemented with 0.25 mg/L BA and 0.05 mg/L NAA. The total biomass
increment of regenerated shoots increased most efficiently of S. acaulis subsp. arctica was showed the maxi-
mum efficiency in at 23+=1C >n 1/2 MS salt strength. The multiple regenerated plantlets of S. acaulis subsp.
arctica were grown to normal plants on soil.
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Table 1. Effect of growth regulators on callus induction of
Silene acaulis subsp. arctica cultured on MS solid medium.

Growth regulators (mg/L) Callus induction index

a)

24-D GA, (0-4)

0.5 0

1.0 0
0.10

1.5 1

20 1

0.5 1

1.0 i
0.15

15 2

20 1

0.5 2

1.0 4
0.25

1.5 4

2.0 3

90; non-induced, 1; 1-25%, 2; 26-50%, 3; 51-75%, 4; 75-100%
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Figure 1. Multiple shoots regeneration from seedling-derived callus of S. acaulis subsp. arctica on 1/2 MS medium supplemented
with 0.25 mg/L BA and 0.05 mg/L. NAA at 23+17C of culture temperature. a, callus from radicle; b and ¢, early stage shoots
induction from callus; d, regenerated multiple shoot from callus; e, acclimatized plants potted in soil.
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oo, GAy7} LS mgLE E3HE s A = vl & &
=9It} (Table 1). GAsQ) H%7} 2.0 mg/L ©]4}, 24-DY] %
T7F0.15 mg/L o]5te] 2ANME AA = vlnd &
oy AEsprt ool 7| ZebeE RAZT] & HH =
orEgong ool MaA ok 025 mg/L 2,4-DE} 1.0
mg/L GA7} ZgE Wiz 2A02 £3sqich £ AL
(10£1TC) A= A2 §=7} 7hesti ot =8
Ao AAF 7= Ao Bt PRI =4 o]FoiA]
= 20 skt (AT niAA). fEomRH [7)H
A A7 B3HE]7] obs AEHR &2 457 S3keF Aol
o]Fo|A ulRz} AAo PAF FHE A% = Ul
2 grastA] ghshch (Figure 1),

3ty A Ao A AESE A ER= A7]|7} Z1, shoot2]
& BAY =T Ato] AESHE shoot =5 e 4l
gro] gt 7|EE o] 8ok Zlo] ekt whEkA] vy
Y F AAE 7P & 279 v E AR 2
Btk thilze] SR 250 AEglo] 0.25 mg/l BA
2} 0.05 mg/L NAAQ] vjz]o ] 29| AuE et
(Table 2). 12u} ARSE HiR] R 5 0)lA] shooto] £33}

Table 2. Effect of growth regulators on biomass increment of
regenerated multiple shoots from calli of S. acaulis subsp.
arctica radicle in half-strength MS medium.

Biomass increment”

Growth regulators (mg/L) (g fresh weight/plant)

BA NAA 10£1°C 23+17C
0.05 - 1.06:0.42
0.10 - 1.75+0.83
0.10 0.15 2.09:0.47 2.88+0.84
0.20 1.98+0.52 3.0620.91
0.05 2.34+0.74 3.3240.72
025 0.10 1.90+0.55 3.20+0.61
0.15 1.64+0.34 3.12+0.70
0.20 1.52+0.23 1.79+0.66
0.05 1.7420.44 1.55+0.78
0.50 0.10 0.5120.51 -
0.15 0.80+0.71 -
0.20 - -

“Fresh weight after 6 weeks of culture. Fresh weight of
initiating calli, 0.3+0.1 g
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Figure 2. Different growth patterns of multiple shoots of S. acaulis subsp. arctica. The shoots were cultured on 1/2 MS media
supplemented with 0.25 mg/LL BA and 0.05 mg/LL NAA for 6 weeks. a, Multiple shoots cultured at 10+1°C b, Multiple shoots

cultured at 23+1C
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(Figure 2).

(Figure 2 and 4). 1
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et al. 1999)2} uljokz Aol uje} U2 A2 AL /2 MS Hj
A)oj| A A M 3Ze]Q) vido] Hoh G-8% 0|tk Bl (Lee et
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Figure 3. Comparison of the shoot biomass increment of S.
acaulis subsp. arctica by different salt strength of MS media
cultured at 23+1C
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1983) of X]vﬂoi 1, HEsh= A go] =53] AgtE e} Ql

[



XA E Silene acaulis subsp. arcticall /=

g4 [10:1TC
22223 +1C

)

Biomass (gFW)
o

AU
ANHIINTNNTRINRRNRNG.

1 2 3 4 5 6
Week after subculture

Figure 4. Comparison of the shoot biomass increment of S.
acaulis subsp. arctica by different cultivation temperature. The
shoots were cultured on 1/2 MS media supplemented with 0.25
mg/L BA and 0.05 mg/L NAA.
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