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Effects of Growth Regulators and Sucrose Concentrations
on the Bulblet Formation through In Vitro Culture
of Scale Segment in Merine bowdenii

Seung Yeob Lee’, Jeong Ho Ahn, Yun Jum Park
Institute of Life Science and Natural Resources, Division of Plant Resources Science, Wonkwang University,
Tksan 570-749, Korea

ABSTRACT The twin-scale segments of nerine {Nerine bowdenii) were cultured to investigate the influence of
NAA, BA and sucrose concentrations on in vitro bulblet formation. The formation of bulblets from twin-scale
segments showed a good response both the percentage of bulblet formation and the number of bulblets per
explant on MS medium supplemented with 1 mg/L NAA and 2 mg/L BA. Formation of bulblet showed the
highest efficiency on medium containing 30 g/L, and the formation of bulblets was strongly inhibited on medium
containing over 90 g/L.. When the twin-scale segments formed bulblets were subcultured three times to the same
medium by 60 day subculture interval, the number of bulblets per explant was 6.5, 7.3 and 8.2 in order of first,
second and third. The bulblets over 3 mm in diameter were hypertrophied and rooted after transferring to the
hormone-free MS medium. The plantlets over 50 mm in height were successfully acclimatized in the soil mixed
with the same volume of vermiculite and perlite, and the survival rate was over 95%.
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BA, 1.0 mg/L NAA9} 2.0 mg/L BA E3ujR o)A =}
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2 7P A v 25 7] gl A 7]
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O RT AFEA o] & o]Fo| X (Han et al. 1991), Lilium
longiflorumo)| A= NAAS BA EFguix|Er} 0.2 &= 2.0
mg/L NAA @537t &34 0|t} (Lee et al. 1995). &ESH
Nerine sarniensis®] 719} 1S E 0.1 M NAASH
0.5 M BA, = 1.0 M NAAS 1.0 M BA A7l x| ol A
Az 9 A7) ZIHY AR ERT (Vishnevetsky
et al. 2003), 22 Nerine & A B L AFZFA Ed9]
QLI A2 g2

@ 2 Aol velvle) A7EAL A% NAAS BA
o H7MRI&L 1.2 EhulAo A A olrt. o] mha}

Table 1. Effect of growth regulators on the formation of bulblet
from the twin-scale segments of Nerine bowdenii.

Growth regulators’ Bulblet No. of bulblet
NAA BA formation (%)’ /explant
0.0 0.0 70.0+£10.5 1.0+0.7
0.0 1.0 375+ 8.8 1.6£1.1
0.0 2.0 65.0+ 5.6 2.8+1.9
0.0 3.0 27.5£16.3 1.0+£1.2
Q0.5 0.0 82.5+ 6.8 472413
0.5 1.0 95.0+ 6.8 5.6+2.1
0.5 2.0 80.0=11.2 3.8+1.3
0.5 3.0 70.0+£14.3 3.6£1.1
1.0 0.0 97.5+ 5.6 4.8+1.5
1.0 1.0 95.0+ 6.8 5.441.1
1.0 2.0 97.5¢ 5.6 6.8+2.2
1.0 3.0 70.0£11.2 4.0+0.7

YBasal medium was MS medium.
*Percentage to 40 explants per medium.
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Figure 1. Effect of NAA and BA concentration on the formation
of bulblet from the twin-scale segments of Nerine bowdenii.

NAASH BA 58 23 3579 122 SR <A
| 4-& ¢ A3 (Figure 1), 0.5 mg/L NAAS} 1.0 mg/L BA
A= AP0l Bl wE AgS Bon,
1.0 mg/L NAA9} 2.0 mg/L BA &&= A 6.871E 7}
A g A7 GYHUT WA 20 mg/L NAASE 40
mg/L BA E3haf|ollA= X445 QHe] vigR et =}
TBA0l =11, A8 & 3.8 7P AJ. Amaryllis
belladonna 2] #$1H WG| ME 252 NAA (0.54 pM)
¢} 31F%e] BA (222 uM) H7MERR|AA TP & AT
FA L0 RAHY S HDe Bruyn et al. 1992), 52 =
T2 NAAS BAVF @34 o]t} (Han et al. 1991; Lee et
al. 1995; Lim et al. 1998; Vishnevetsky et al. 2003). w2}
A 2 AEe] A dlEvle] W AE el 7t Aitet
ARAzAA ] 2759 5= 1.0 mg/L NAASH 2.0 mg/L
BAZ #H7HF WA (Figure 4A).
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Figure 2. Effect of sucrose concentration on the formation of
bulblet from the twin-scale segments of Nerine bowdenii.
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Figure 3. Effect of the number of subculture times (sixty-day
intervals) on the formation of bulblet from the twin-scale segments
of Nerine bowdenii.
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gol Mlxe e 2ARG Ak Hx A

ol ARE AEHOE VI A+E Y F e AL
Z 71q= At vigdle] A4 A7EA4L AR %
A A 59le] AR AololA 427k WA FH I, of
N7} AT 7150 Qo] BAslo] axbTE e
£ (Figure 4B), & ATAHE olF A7= EHstsc
Grootaarts et al. (1981)-2 vlgul9] 4Q1H oA A4
A9 w4 /19 SET BEAY AaRelekn sigom,
WA FRTY Bahe B4 AE Peleld] Tz
E3ldE Aes B u¥rt (Stimart and Ascher 1978). &
& 24T 92E BEP e APNLT AL wdhsh A
WA A AT AEH R BT (Figure 4B).
upebA digvle] 7oA vl 2573 FE22 7 2t
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53] vlgl 22ui Al S (12€-2¢9) & A2 B H
7Heo) Qg A3 st wigetH 90% oY 290l He
o, ol 13] 2oz AT & AR, L3 Amaryllis
belladonna (De Bruyn et al. 1992), Crinum macowanii
(Slabbert et al. 1993), Lilium longiflorum (Chung et al.
1995) R A Fol| Mg} o] AAY 2o 1S Aokt
HEAEE o] g3 7 EEE Y & USRS
2 1o debs doz B A doil ATES
oj-g-sto] thF AAiYF AT S
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Figure 4. Formation of in vitro bulblets from the twin-scale

segments of Nerine bowdenii.

A. Bulblet formation from twin-scale segment in MS medium
supplemented with 1 mg/L NAA and 2 mg/L BA.

B. Adventitious bulblets formed on the basal side of the inner

of twin scales (V).

C. Explant formed Multi-bulblet in third subculture.

D. Plantlets growing on the hormone-free MS medium.

E. Young plants survived in pot after acclimatization.

AT F Qe AE JHET: B oA 44D A7
= AANAE ol 87 HAF WEe Foko Hulzlol

o
7ol At 4= e 975 53t (Vishnevetsky
et al. 2000; Ziv et al. 1994), Ulgule] 7|WZ2le] 23t 71
AE Feltk

3t 2971708 A ET 3 £ 9

i

=

3
A HrkkA & MSHIAE &A (Figure 4D), 2%
cm o4 A AEAHES WEFeto|Eg Helo|ES 1112
e HES F2 23 FEd o]AF Laueie] A2
&5 AR 2T, 95% oo AE&S B (Figure
4E). °|E AFE AEASE EYl AT Meie 7S
AR} Blmed AFolr)

xi
~

ko

digule] Qs wigel] &gk 7\ F4& Aste], Ald
o2 HE ATHA ] nXE NAAY BA 2 sucrose B %
o] JS ARG vlEve) Bld o 2Ry 7|y A
HAol 74 Age wAE 1.0 mg/L NAASH 2.0 mg/L



U2ldl (Nerine bowdeni)@l 7\l QIEHEHUAl XTEHO| O|X= HEZEH L} Sucrose sZOf FEF - 143

BAE #HU7Fe MSHlAI At} AA sucrose 5= 30 g/Lo
A b dEsE e, 90 gL o] sucrose H7HulA]
Ao RS Al AAIE A HgE JHE G
% 8 5 mm A2 ZE 60Y 7HASE |, 2, 3AF Al
g A3 dWY ATFE 65, 7.3, 82702 v 7|
WATE A&H oz A4k = At 71y A€ 3 mm
oje] A= AFZHAE HUkehA & MSujA o &
7 6097 ASAZ ¥, 2% 50 mm o) A AEAE
Wu|Feto] B9l Helo|EE 111 £33 vjFEd ¢31A17

S W, EEE 95% o] o2 #Sith

ARAL - B 72 20039 wEE sHVIENEAIG S A

Aol ofsted =gl on, old M=yt

=
AEE

ra

Chung HJ, Lee EM, Lee YB (1995) Regeneration of bulblets
from bulblet derived bulb-scales of Lilium longiflorum.
Kor J Plant Tiss Cult 22: 89-93

De Bruyn MH, Ferreira DI, Slabbert MM, Pretorius J (1992)
In vitro propagation of Amaryllis belladonna. Plant Cell
Tiss Org Cult 31: 179-184

Grootaarts H, Schel JHN, Pierik RLM (1981) The origin of
bulblets formed on excised twin scales of Nerine bowwdeni.
Plant Cell Tiss Org Cult 1: 39-46

Han BH, Kim JS, Paek KY (1991) Effect of growth regulators
on the bulblet formation through twin-scale segment
culture in Hippeastrum hybridum ‘Red Lion’. Kor J Plant
Tiss Cult 18: 355-360

Han BH, Yae BY, Goo DH, Go JY (1999) Effect of inorganic
salts in MS medium, sucrose, and activated charcoal on
bulblet formation from in vitro bulbscales in Lilium oriental
Hybrid ‘Casa Blanca'. Kor J Plant Tiss Cult 26: 103-107

Hussey G (1975) Totipotency in tissue explants and callus of
some members of the Liliaceae, Iridaceae, and Amaryllidaceae.
J Exp Bot 26: 253-262

Lee EM, Chung HJ, Min BH, Lee YB (1995) Effects of
growth regulators on shoot differentiation and bulblet
formation in shoot-tip and bulb-scale cultures of Lilium
longiflorum. Kor J Plant Tiss Cult 22: 83-87

Lim S, Seon JH, Son SH, Han BH, Paek KY (1998) Effect
of explant sources and plant growth regulators on bulblet
formation in Lilium. Kor J Hort Sci 39: 111-114

Murashige T, Skoog F 1962. A revised medium for rapid
growth and bioassays with tobacco tissue culture. Physiol
Plant 15: 473-497

Niimi Y, Onozawa T (1979) In vitro bulblet formation from
leaf segment of lilies especially Lilium rubellum Barker.
Sci Hort 11: 379-389

Slabbert MM, De Bruyn MH, Ferreira DI, Pretorius J (1993)
Regeneration of bulblets from twin scales of Crinum
macowanii in vitro. Plant Cell Tiss Org Cult 33: 133-141

Stimart DP, Ascher PD (1978) Tissue culture of bulb-scale
sections for asexual propagation of Lilium longiflorum
Thunb. Amer J Hort Sci 103: 182-184

Vishnevetsky J, Zamski E, Ziv M (2000) Carbohydrate
metabolism in Nerine samniensis bulbs developing in liquid
culture. Physiol Plant 108: 361-369

Vishnevetsky J, Zamski E, Ziv M (2003) Enhanced bud and
bulblet regeneration from bulbs of Nerine sarniensis
cultured in vitro. Plant cell rep 21: 645-650

Ziv M, Kahany S, Lilien-Kipnis H (1994) Scaled-up proliferation
and regeneration of Nerine in liquid cultures Part I. The
induction and maintenance of proliferating meristematic
clusters by paclobutrazol in bioreactors. Plant Cell Tiss
Org Cult 39: 109-116

Ziv M, Lilien-Kipnis H (2000) Bud regeneration from inflorescence
explants for rapid propagation of geophytes in vitro. Plant
Cell Rep 19: 845-850

(%297} 20031 1149 269), =217} 20044 62 119))



