ASZTA(BQs5E( K] K24 K3
Korean J. Plant Tissue Culture
Vol. 24, No. 3, 183~188(1997)

1=
ok
o)
(o}
o
iz
]
| >
Hu
n
Pl
-1
>
flace el
o
tok
=2
8
Pl
rl
=
FO
o

Several Factors on Bulblets Regeneration from Callus Culture in
Lilium longiflorum 'Gelia'
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PARK, So Young - KIM, Si Dong - SIN, Se Kyun « LEE, Chul Hee - PAEK, Kee Yoeup**

Chung Buk Provincial RDA, Cheongju, 360-270, Korea: and !Department of Horticulture
Chungbuk National University, Cheongju, 361-763, Korea. *Corresponding author

Callus from scale segments of Lilium longiflorum 'Gelia' was effectively induced and maintained from unorganized tissue
on the semi-solid medium by 0.42% Bacto agar with MS basal salts and vitamins of SH medium supplemented with 0.5

mg/L.2,4-D,1.0mg/L NAA, 0.3 mg/L BA, and 3% sucrose.

More than 5% of high sucrose level had inhibiting effect on regeneration capacity of formed callus and decreased callus
growth. Various combinations of nitrogen did not effective to proliferate the ELC (Embryogenic-like callus), but friability
of callus was increased in the medium containing only nitrate as nitrogen source. 5 mL conditioned medium into 30 mL
fresh medium was good for cell growth. However friable cell aggregates during suspension culture had to form hard callus
which hindered to establish suspention culture system. Addition of 2 g/L casein hydrolysate increased callus growth and
friability of the hard callus. As a result of anatomical observation of callus, organogenesis such as shoots, roots and bulblets
was independently induced from callus tissue. Somatic embryogenesis from callus tissue could be observed with low

frequency.

Key words: Lilium, callus, liquid culture, embryogenesis
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‘Gelia' 911 05%05 em F7]2 ZA8 F NAA 05
mg/L, BA 05 mg/L7} A7pe MSujA|ol|A] 857k bl s}
o BHAZ d9lvh §718 Aear AFHH ] o+
7hste] MSHiRl & 3% 713 7] EujA]e AAEAA
Z 24-D 05~10 mg/L, NAA 00~10 mg/L, BA 01~07
mg/L £ Arlsle] RS AN TIHEA AL A
&S Z2AAN72A s MSWiA Y #7149 el SH
(Schenk & Hilderbrandt)wiz]9] 7] &L 713 MSHu|R|
o] 3HH 042, 08%, Agto|E 012, 02%% 713l wiz]9)
Anzr} Ags Ao wXe JFE AU E=3
% 352 10~70 g/LE Zejslgx A4 24 43
817) 9d NOy -NFYoZ KNOsZ, NHe-Nggos
NH:CLS o] £38}e] MSHIxe % AAFFL 7)1Fo2
NOs:NHH| &8 782 24, Aejstaich. T3ufA] wjok
Al wixje 3¢t d@A pHE 57~5752 ZAshe] A3}
A3, wore 2% 1500k, 2% 24 + 1°Co) wjoFAloA] Al
Astdeh. BE Aele A&EARE woF 8F F Auial
WA F, &A=, 2254, A 5§ 2ABIG

o4 FIEHHY

Ao kA %S H3l conditionedw A F A v
2o 0,5 10 mLY AH7}sted 23 wizlFe] 30 mL7t H=
2 393 WS 153 142 WA Fs) glo] 657
Al ) stede}. o|m conditionedvl] ] ¥ NAA 1.0 mg/L, BA 03
mg/L, % 3%7} 4718 MSHuj Ao A 25 oA ‘Gelia® 7
2lae] Alguiobe] AR WAL 02 m BHE 73}
of olgatoich ma ZAW Aelasl B FAAL
HAS )7 s)7] 98 casein hydrolysate® 00~40 g/L

A EdE AraT A4 AYs AEFE T8
ols 0 mLe) A e 2+t 0, 15, 3, 6, 9go] AHA

serakg ek Wop Aae TRAGA 63 AE A
Hufeksl Z-S o] 4313, MSH#=| o] NAA 1.0 mg/L, BA
03 mg/L, @ 3%% #7}sled 7] 2w 2 AHEshodet A&
wioFE 130pme2 APFHGPT -2 AHe w45
F Aag AAF ¥98 2aesn

Ae| o] 2R FEE s 19 o) Adudd 2
2|28 FAAY S| 248 ¥ &4 & A paraplast= L
W&t o 7 me] AHE ST, TBO (Toluidin-Blue 0) 2
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Table 1. Effect of 24-D, NAA and BA on callus growth of
induced callus from scale segment of ‘Gelia’ after 8 weeks.

Growth regulators Fresh No. of Callus
(mg/L) wt. Friability =~ bulblets/roots  color
24-D NAA BA (g) (no./explant)

05 - 03 L6l B 1.5/0.7 Ge
05 10 03 203 BA 03/ - G-Y
05 05 03 180 BA 12/02 G
05 0.3 0.3 1.38¢ B 02/08 Y-G
05 - 01 1.10e C 17/23 Y-G
L0 - 05 131 BA 02/0.3 Y-G
10 - 07 165 A 02/ - G-Y

2Mean separation within columns by Duncan’s multiple range test at 5%
level

bA to C : high friable to hard

G : green, Y : yellow

A-sol. A—semi. G-—sol. G—semi.
Gelling agents

A (Bacto-agar) : solid - 0.8%, semi-solid - 042%
G (Gelrite) . solid - 0.2%, semi-solid - 0.12%

Figure 1. Effect of gelling agents on callus growth in ‘Gelia’ after 8
weeks.
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(244 ) 24-D 717 %"F’q o] ith

A FAd oA WA 2P EL TR FEF T
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Table 2. Effect of sucrose on the callus growth and organogenesis
from callus culture of ‘Gelia’ after 8 weeks.

Sucrase No. of
con.  Fresh wt.  Friabilty®  Nodular  bubblets/roots  Callus
{g/1) {mg) callus® (no./explant) colord
10 N14.8ca C ++ - G-B
30 1,401.8a BC ++ 18/1.0 G
50 1,145.1b CB + 0.9/08 G-Y
70 987.8b A - - Y-G

#Mean separation within columns by Duncan's multiple range test at 5%
level

PA to (' : high friable to hard

*— normal callus, + ~ ++ : few nodular callis ~ abundant nodular
callus

4G green, Y : yellow, B : brown
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Figure 2. Growth stages of induced embryogenic - like callus of

‘Gelia” : A. Yellowish callus (x40) : B. Embryogenic-like callus
(x30) : C. Embryogenesis developed from embryogenic callus ( X
30) : D. Plantlets from somatic embryo genesis ( x18).

Table 3. Effect of ratio of NOs :NHi* on callus friability and
embryogenic callus formation from callus culture of ‘Gelia’ after 8
weeks.

NOs™:NH¢* Fresh wt. Friabilityb Nodular Callus
ratio (mg) callus ceolord
MS media 766.7ca AB + G
only NO3- 12565 A G-Y
5:1 1,05L.1b A - G-Y
1:1 503.8d B + G-Y
1:2 2634g C ++ Y-G
1:5 4100e C + Y-B
only NH4* 379.7¢ C - Y-B

aMean separation within columns by Duncan’s multiple range test at 5%
level

YA to C : high friable to hard

¢~ normal callus, ¥ ~ ** © few nodular callus ~ abundant nodular callus
4G : green, Y : yellow, B : brown

26, 350 Z7hslel NOvSl kg ¥4 APl A Aix
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Callus vol. {mL)

0 1 2 3 4 5 8
Time (weeks)

| ——CM OmL —M—CM 5mL —A—CM 10mL |

Figure 3. Effect of conditioned medium on callus growth by liquid
suspension culture of ‘Gelia’ after 6 weeks.
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FolF AAFY F7hs s K] ZyxwHA A
7] AR g Az og ez AZ4sd. ubd,
conditioned %] 7} ié?Pﬂ A e A Aae =1 A%
& Hoju FF8) Qo] Friste 65742 FAE A &3}
9132 10 mL2} conditioned ¥HR| & 7[5 xeef 4] Al
T 27 A&E =Yd 45 olF9 ASE Axdg
(Figure 3). 4577k FA W AelAr 45 o|F Alx7} §
AE7] AlAste] o AujokA] Al |2 45 7HH o
13 ez o,

‘Gelia’®] el A wjoFA] FA7}F He e FdA
dat A Ag 2] dAA] o] L x AuhuigS A
sl Ish A BAA AR FARGE Zoldh ofF
&l wix] el casein hydrolysateZ A 7}sle] dzjujekz= A
2120 A4S ol F1A stdok Wik 45 F casein
hydrolysate 1.0 g/L7} #7be AHeleA] Aejxo] fd4 el
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Table 4. Effect of casein hydrolysate on callus growth by liquid
suspension culture of ‘Gelia’ after 4 weeks in culture.

Casein Growth
hydrolysate ~ Fresh wt.  Callus vol.  IFriability®  Colore index (%)
(g/L) (g) (mL) Wt. Vol
0.0 0.35c2 1050 B G-Y 1000 1000
05 720b 1163 B G-Y 36 1108
1.0 7.70b 1200 BA G-Y 439 1143
20 3.75a 1325 A Y-G 1641 1262
40 8.45a 1350 A Y-G 1579 126

4Mean separation within columns by Duncan’s multiple range test at 5%
level

bA to C : high friability to hardness

°G : green, Y . yellow
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Figure 4. Growth index as affected by the initial quantity of callus
after 4 weeks.
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Figure 5. Light micrograph in stages of somatic embryogenesis of
‘Gelia” after 5 times subculture : A and B. Initiation «of cell
division for somatic embr yogenesis : C and D. Meristematic zone
and globular somatic embryo formation from the cultured
embryogenic callus.

Figure 6. Light micrographs in stages of organog enesis of ‘Gelia’

after 8 times subculture : A and B. Cell division for the
adventitious bulblets : C and D. Development of shoot(C) and
root(DD) from the callus tissue.

92 223 olont T4 wAel AME s FAE
$9 Holt b by Aelar 2o BYEAA ¥
w4 el Bol T 9lch(Figwe 5). 83) A% Avhulor
9 Aelar REAE SANT o) ok Fue)
Al el Psside A4 AL TR
E7b AWekA Lol s ZAHQIL A9 P4
274e] 7% ofn] $dE AEE ARH 3 an 2 7%g o

23 919 oK Figure 6).

Oogaki(1982)= L. maculatum®] AL HE JE3E
ZAFH oz dasids gt §3¥& ATHH A
FHAAYP o2 FEZ vl gled 2 dTE olet YA
K Figure 6-B, C).
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