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ABSTRACT This study was carried out to develop an in vitro chromosome doubling systems for the breeding of

tetraploid lily cultivar. Different concentration (ppm) and treatment time (hour) of colchicine, oryzalin and caffeine

were compared for the efficiency of bulb regeneration and tetraploidization. The occurrence of tetraploid plants by

colchicine was the highest in the concentration of 1,000 ppm for three hours. In oryzalin treatment, the best

combination was at 30 ppm for three hours. However, the effects of oryzalin treatments were similar between 10

ppm and 30 ppm concentrations. The survival rate was dramatically reduced in a high concentration of caffeine,

although some treatments had a higher tetraploid induction. As a consequence, reliable results for the tetraploid

production were obtained in the treatments of 1,000 ppm colchicine, 3,000 ppm oryzalin both for three hours, and

9,000 ppm caffeine for nine hours.
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7188 A7E TS WAl 5ol Atk g JAA|
w8k Aol FA F 77 detl, ARE A E wE
sto] 1, ERE AAME virst whgoloh AA X vt 9
3 colchicineo] 7} HEA 07 AR o] £O1} (Anderson
et al. 1991; Chen and Goeden-Kallemeyn 1979; Grieshbach
1981; Wan et al. 1989), colchicinee WIEAZA <Al F
3] g W oot B2 FHEA B FAHA AEEE
o3 B9, vAA 7183, chimerad] A Fo] B
Qo)A (Wan et al. 1989), o]21gt TS B8 4 gle oiA|
EAZ AxAY 982 AFEET A+ trifluralin, oryzalin,
amiprophos-methyl (APM) So] A8 250 ALE-7] A3}
392, oryzalin® B AEo| A colchicines]] Bv)a] &7
o] Ao ®E it (Chalak and Legave 1996; Ramulu et al.
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1991; Wan et al. 1991). HZoll= HEZ A AA A2
caffeineol] &J3 AME IAA w53} HEAe] B
(Thomas et al. 1997)
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X, H2 FoA AT YoAn T ok B3 F7]9] #7)
7} Bgisl A= o]Ao] At} (Van Tuyl et al. 1992). 3HH AJ4]
AE WS AAAES g9 F v AU xR
g Qste AH o2 AAMNE FAH 7} vt AL
£, ol A o&¥S o F U BYS 3%
o7 FEY F Y& ¥ o o]F AT Zgho] ot
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E 7P FEe] AMEtE dizkA] O RS 4R B
s, T8 AAES BF sk d7kx] fA8oF 8= &
Aol it} (Lim et al. 2001).
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5 oldstd H4 FEE A &4 JA\E FES A
HRETE 3~43] J7 o 29 AR EVIE
Xﬂﬂé}fn’_ 1/2MS vl x]o] sucrose 50 g/L, phytagel 4 g/LE 7}
g & pH 582 AT F2§ AR QA FajE
(adaxial)e] $I2 SF3=F XAFsled 25+17C, 1,500 lux, H}
ol FF7IE 16/8 A7 wikstd o, v 60U £ <

A% ¥

il

o BEE AU 7 AT WY 52 2ASHA

)

Ploidy level2| £

Flow cytometerE ©]-£3lad DNAYS A3 G on, vl
3 AES Yohus] A 4 AP @ EE AHL 0
cm? 7|2 AF 3t 400 pL extraction buffer (Partec HR-A)
#7485 7k57) choppingste] 587+ WA del & 53
e A EE WAtk d889E 30~50 uM nylonZE
A3 2mLY staining solution (Panec HR-B)S #7st o
% /\OL%oﬂ/q 15 241: l:ﬂ-x]?ﬂ-

th

Gt °lf0 mlm

flowcytometer (Ploidy
Analyser-II, Partec Co., Germany)Z #43}5th Nuclei®] A
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A Ze] A AME FAA wigglel ogt A3l
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3gkS- H ™ Table 1,2,3 2 Figure 13} Z+th Colchicine 2] 7

Figure 1. Somatic chromosome preparation of diploid (2x =24) and
tetraploid (4x =48) of L. longiflorum ‘Snow Queen’.
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Table 1. Effect of in vitro colchicine treatment on mitotic chromosomal polyploidization in bulbscale of L. longiflorum ‘Snow Queen’.

Concentration Treatment Survival No. of bulblets Ploidy level (%) ) a
(ppm) (hrs) (%) formation/scale 2x 4x 8x Mixo Efficiency
1,000 1 100 1.9 10.0 40.0 30.0 20.0 7.6
3 100 14 0.0 80.0 0.0 20.0 11.2
9 100 1.1 10.0 30.0 10.0 50.0 3.3
3,000 1 100 0.7 0.0 66.7 0.0 333 4.7
3 100 0.7 0.0 70.0 0.0 30.0 49
9 100 0.7 0.0 100.0 0.0 0.0 7.0
9,000 1 100 0.1 00 00 0.0 0.0 1.0
3 100 0.1 0.0 0.0 0.0 0.0 0.0
9 100 0.0 0.0 0.0 0.0 0.0 0.0

“Efficiency =Survival rate X No. of bulblet foramtion per scale X % of tetraploidy / 1000

Table 2. Effect of in vitro oryzalin treatment on mitotic chromosomal polyploidization from bulbscale of L. longiflorum ‘Snow Queen’.

Concentration Treatment Survival No. of bulblets Ploidy level (%) . a
(ppm) (hrs) (%) formation/scale 2x 4x 8x Mixo Efficiency
10 1 100 1.8 0.0 54.2 18.2 27.3 9.8

3 100 1.9 20.0 40.0 10.0 30.0 7.6
9 100 1.8 30.0 40.0 10.0 20.0 72
30 1 100 1.5 50.0 20.0 20.0 10.0 3.0
3 100 2.0 25.0 50.0 0.0 250 10.0
9 100 1.7 60.0 0.0 0.0 40.0 0.0
90 1 100 1.8 400 40.0 0.0 20.0 7.2
3 100 2.0 78.0 30.0 0.0 0.0 6.0
9 100 1.4 50.0 25.0 0.0 25.0 3.5

“see foot note of Table 1.

Table 3. Effect of in vitro caffeine treatment on mitotic chromosomal polyploidization in bulbscale of L. longiflorum *‘Snow Queen’.

Concentration Treatment Survival No. of bulblets Polyploid level (%) . a
(ppm) (hrs) (%) formation/scale 2x 4x 8x Mixo Efficiency
3,000 1 100 1.8 100.0 0.0 0.0 0.0 0.0

3 100 1.6 70.0 30.0 0.0 0.0 4.8

9 90 14 80.0 20.0 0.0 0.0 2.5

9,000 1 100 1.8 36.4 54.5 9.1 0.0 9.8
3 100 1.9 30.0 50.0 20.0 0.0 9.5

9 81 1.6 10.0 90.0 0.0 0.0 11.7

27,000 1 90 1.5 30.0 70.0 0.0 0.0 94
3 67 03 50.0 0.0 0.0 50.0 0.0

9 14 0.0 0.0 0.0 0.0 0.0 0.0

“see foot note of Table 1.
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Z AL A" A 542%2 7H Uk 3HH EAY &
WEE 20~30% FEOIUL 10~18%2] 8ujx] EFNE
VRN At 30 ppm A Al AHA ) WEELS XA 7k
Aol 100% R 29, 3A17H Ml 2.0719) FRAZ A 8
A5 JEMIATE 4ujA 2] S8R 3A17F M A 50%
2 7P B 8ulAl EENEE 1A AEl A 20%0) g
9o E4Ale 2@NTE HYAZte] st net &
7kste] 9XZE Az Al 40%] G390 ppm A E] A] S
& A A &9 Aol7t flo] 100%0) Eatir FHAG
A S WA gol 32 A2 A 2002A 713 BT
T 40 FHRNEE AT A2 A 400%2 =30 A
Azl Ao wEl ZAFgon E4A ¥NEE
20~25%2 =9}tk ol4ke] Az} 30 ppmel HEZ 3A7 A
APE o 492 FE5F L] 10022 71 4tk
Caffeine®] 73-¢- (Table 3), FE&-E AlFol At 7
o weh T2 Apolg BEel, 53] 27,000 ppm M
X AR Ao wEt gA% AEge] Asfe A%
t}. 27,000 ppm A2l ASE B oilgt AHG A+
AREE FAT] AstE] 3A7F o]} AT 7 AT
A AHAHR J3Fg A AR gddh wEhA,
27,000 ppm9] FEE A AlZHE @S5 SR AT A
3ol IA dFdFE F71 W] FAYS, 3,000~9000
ppm Aol M Mgrzie] F 3 strizts LS ¢ A4
AEsHE 104 4% AR v A2 Kol 9,000
ppm FE 9] FLolAl OAZE st W A YE5F ol
11,723 713 4363tk Floweytometry S o] 23] w44
52 XAt dojzl 2 A o 4 A EERE I E 94
A = ZA} 8 B A3} Figure 194 B nlel 7ho] 2ul4)
T 2x=24 2, 4x=48 7} GAA & < T F ATk
oo AxE 2gs] £ ) colchicine 1,000 ppmO.Z 34|
7%, oryzalin 30 ppm .2 3A)7F %2, caffeine 9,000 ppm S & 9
AIZE A Al 4R 28R 7R =& Ho|dnk kA A
A 3&all 310l colchicine®] 73-9- Aol R3fsh ksl
7} $EEY EAo] sk ©@do] lem (Takamura et al.
2002; Van Tuyl et al. 1992), caffeine?] 73-¢- AEE 2 AT
A%k snel w3243 PAgE HeAel 71 G
o] 9lom (Table 3), oryzalin®] 7% ANGF A7 4& % 4
iR SERIET 25 B ozt AP o] A HAT
Wl glo] ANH AME FHA Q] wis= Emsweller
(1947)0l) &3l F2H4E9] 94382 93l A+ colchicine©]
ARLE ) H O colchicined] THHE B &38}7) 98] oryzalin
& o]&% A7 Van Tuyl 5 (1992)0] ofsl] o]Foixont
FAAJA A ol ol A3 v|w A Hlokg A
Foltk & AY (Table 1,2, 3)ol dojAl A< FAA ul
T332 A8l L longiflorume] T2zl £521 ‘Snow Queen’
S o] &3} colchicine, oryzalin, caffeine S THFEr X9} A
7rag Xst A2 A colchicine®] A¢ A7+ 7
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o e 28R Apold] & Aoz AFATh Colchicine
< A EAET ol AUEAZA AA AL IA HESH
B2 ZEolA B4, H14EA A FE, G4 A 2
AulE (chromosome losses or rearrangement), S+ 2} S
o] (gene mutation) S¢] HIE =8 (Luckett 1989; Wan et
al. 1989), & AN T ThE 24 BIHE o 9} wpa7hR]
E 1, oY ol vEh vEle EA4A wiestE
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Bgg, AR AYEES AN 7] B5HY
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oryzalind] ®]3] &3} o2 283141} (Hassawi and Geroge
1991) == colchicine#} oryzalin &% & & 23l &3}
o gk dlx FokE 4 oY (Wanetal 1991), th2E &
2 ZEE|A oryzalin®] colchicine Xt} v =) &3
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