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Figure 1- Micropropagation of Lilium from bulb scales in vitro, a) bulb, b) bulb-scales, c) cultured bulb-scales, d) regenerated
shoots, ) plantlets, f) acclimated plantlets, g) plants in a field
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2- Transverse Thin Cell Layer
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1-Thin Cell Layer
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Table 1- Effect of cytokinin on regeneration parameters of TCL explant of Lilium spp. under In vitro condition
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M5y oaiiS palais BA 85a 9.88a 6.66 b 34.22 a 7a 0.16 ab
Plant  als 2ip 62.77 ab 9.11a 14.66 a 18.44 b 8.5a 0.11b
il Kin 51.77b 8.33a 8.88b 19.22b 9a 0.17a
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Numbers followed by the same letter are not significantly differentns (P<0.05) based on LSD test
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Table 2- Effect of explant size on regeneration parameters of Lilium spp. under In vitro condition

ol axals gl Sih s
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Organ;) 9ENESIS Bulblet no Root no Leaf no height Dry weight
(%) cm) (©)
Wgei sy 05l 1 55.22b 9.77a 10.33a 28.33a 8.83a 0.14b
Explant size 3 100a 10.55a 12.44a 31.66a 10.05a 0.2a
(mm) 5 44.33b 7.44b 11.88b 5.61b 0.09¢c

35b 03 LSD (905 5 odlisal b (P<0.05) o sixe &Ms) gyl ygim y 55 S jitio gy b slael *
Numbers followed by the same letter are not significantly differentns (P<0.05) based on LSD test

Goldy Lanjlawd plio &y Connd &8 aisdly 1y Sy olawd o iy BA

€55 9 (et 5 93 1) wsaify) colses Llite Sl g
Cuolus b (olbdigessn, aS ol ol (Kin 5 2ip BA) 1S g



559 . panled slaind (3950 2153k 52 LS by 0 s Lo 3 0 51

L Laasgeisy 2l plail duopd j0 (o)b bxe cglas Lol winly 4l
L esaliie 2P 3 BA gols eSS e ) calisee ol

2 Jsa)
e A
18

-

2

Q
1

=]
Q
1

whiily deoya
Re e ne ration. pe ree ntage
o 1]
(=] [=]
L 1

(]
o
1

o
|

BA

2 oo 3 clmasgein ) cpomen il L |y (o)l sxe
 2ls plasl aoys i o e D 5 1 b b pladisasy,

45i B

n s
4 -

[

kin

S A0y 0L1F 65

cytokinin

byl yuii )3 eoadd (155L Mo y5 (C oS 5 3luad (B cuingy 31uad (A ¢ 1 digoi oy 831051 5 CyaS g (BUS Sy 000 il 95 p51-2 JSW
Wil g03 LSD 9031 31 05Liw! b (P<0.05) 5 gizo SYET (g1, 15 ygiuws g 53 S yiwino g ya by Sla] . (glawinnd (49,9
Figure 1- Effects of cytokinin and explant size on A) root no, B) leaf no, C) Regeneration percentage of Lilium spp. under in
vitro condition.
Numbers followed by the same letter are not significantly differentns (P<0.05) based on LSD test
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Table 3- Effect of cultivar on regeneration parameters of TCL explant of Lilium spp. under in vitro condition

s Job Al y dlasi

1501051 . : 13dwia Sid 5
I Sy dlaxy Plantlet ) Root no 09
Organogenesis B Rooting Dry weight
o ulblet no length o
(%) (cm) (%) ©
Lesoto 100a 6.66a 3.70b 100a 5.41b 0.37b
. Donato 100a 4.75¢ 4.87a 100a 4.66b 0.31bc
"’5_) Roxana 97.16a 7.66a 5a 97.16a 8a 0.62a
Cultivar Nymph 83.33b 6.41ab 3.29% 83.33b 5.25h 0.26¢c
Robina 100a 4.83bc 3.45b 100a 4.66b 0.25¢c
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Numbers followed by the same letter are not significantly differentns (P<0.05) based on LSD test
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Table 4- Effect of cytokinin on regeneration parameters of TCL explant of Lilium spp. under in vitro condition

U Ay dlaxi s Jgb Dry SWid (339
Organogenesis Root no Plantlet lenght weight
(%0) (cm) (9)
BLS Ly oS plass TDZ 91.06b 6.66a 4.06b 0.27b
plant growth 2ip 100a 5.46b 4.16b 0.33b
requlator BA 100a 4.8b 3.1c 0.53a
Kin 93.33ab 5.46b 4.93a 0.32b
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Table 5- Interaction of cultivar and cytokinin on growth characteristics of Lilium spp. under in vitro condition

o el M el Jsb i Shass Sid Bis
Cultivared,  HoOrmonyse,9  Organogenesis Bulblet Sl Platlet w I Root as,  Dry weight
o i length Rooting (%)
(/0) no (Cm) (g)
TDZ 100a 6bcde 4abcd 100a 6de 0.263def
Lesoto 2ip 100a 8abcd 4abcd 100a 5.66de 0.28def
BA 100a 5.66 cde 1.83efg 100a 3.66fg 0.643b
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2ip 100a 6bcde 5.66a 100a 5def 0.24def
BA 100a 4e 3.16cdef 100a 1h 0.21def
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BA 100a 9ab 5.66a 100a 8.33ab 1.226a
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kin 100a 5de 5ab 100a 2.33gh 0.223ef
13l 05 LSD (ol 51 oalital L (P<0.05) 1o ine 335) (sl y5it b 3 S jiio gy b slael
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Introduction: Lily (Lilium spp.) is a genus of herbaceous flowering plants, which consisted of many
beautiful ornamental species with large prominent flowers. Most species are native to the Northern hemisphere
temperate, though their range extends into the Northern subtropics. Some specific hybrids of Lilium spp. have
been developed as cut flower in controlled conditions and in some cases can be grown as pot plant. Propagation
rate of lily in natural clonal propagation methods is very low and one year produces of 1-2 bulblets per bulb
scale. There is also possibility of disease transmission; so that, tissue culture techniques has provided an efficient
method for its micropropagation.

Materials and Methods: In this study, two separate experiments under In vitro conditions the bulblet
regeneration from thin cell layer (TCL) explants of Lilium spp. was investigated. In the first experiment, after
two months the effect of TCL explants with 1, 3 and 5 mm thickness on MS medium containing 1 mg/l BA, 2ip
and kin in combination with 0.5 mg/l NAA on regeneration parameters were assayed. In the second experiment
to determine the effect of cultivar and cytokinin types, 3mm thickness TCL explants of five cultivars (Robina,
Donato, Nymph, Lessoto and Roxana) were tested on MS medium containing different plant growth regulator
(PGR) compounds including BA, kin, 2ip and TDZ at concentration of 1 mg/l in combination with 0.5 mg/I
NAA. The regeneration parameters were assayed after four months. In all experiments, the medium was adjusted
to pH 5.8 and autoclaved at 121 for 15 min. All cultures were incubated at 25 + 2 C with a 16 h photoperiod
under cool white flourescent lights (30 umol/m?).

Results and Discussion: According to the first experiment results, plant growth regulator of BA in all of
surveyed parameters except root number was better than other PGRs and explants with 3 mm thickness was the
best in all of parameters. The interaction of PGR and explants was significant, however maximum bulblet
regeneration was observed in TCL explants with 3 mm thickness in all of PGR treatments (100%). While 1 mm
thickness TCL in 2ip and 1 and 5 mm thickness TCL in Kin had the least regeneration percentage. Results
revealed that the interaction of explants and medium is a key factor for suitable establishment, regeneration and
growth of TCLs. Bulb dormancy is one of the limiting factors in regeneration of bulbous crop species. It seems
under In vitro condition explants size and PGR combination of media especially cytokinin affected on breaking
of dormancy. Maximum number of leaves and dry weight of bulblets in medium containing BA was significantly
higher compared with other treatments. Most of studies confirmed the positive effect of BA on regeneration of
lily. The function of cytokinin in plant promoted cell division and differentiation, which lead to growth and
maintaining cells in meristematic status.

Result of second experiment showed that cultivar was one of the effective factors on regeneration trait.
Oriental lily cultivar "Roxana" had the highest number of roots, bulblets, dry weight and length of plantlets and
"Nymph" cultivar showed the lowest percentage of regeneration, dry weight, length of plantlets and rooting
obtained. In all of cultivars BA induced more organogenesis percentage and plantlet dry weight, while TDZ
induced more rooting percentage. The interaction of cultivar and PGR treatments on percentage of regenerated
bulblets and rooting were significant. "Nymph*" cultivar had minimum percentage of regeneration and rooting in
medium containing TDZ and Kin. Furthermore, "Roxana" cultivar in medium containing BA showed the best
dry weight comparison to other treatments.

Conclusion Lily has widely used in the floral industry as a cut flower or potted plant. In recent years, tissue
culture was developed as reliable and highly effective method to overcome its limitations of vegetative
propagation. The most advantage of this method is high multiplication rate and disease free propagation. In this
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study, bulblet regeneration of lilium Spp. from TCL explants under in vitro condition was considered as a highly
efficient procedure for its micropropagation. With optimization of TCL system some parameters such as
exogenously applied plant growth regulators, cultivar, explants types were investigated. Favorable conditions for
bulblet regeneration were achieved with 3 mm thickness TCLs in MS medium containing 1 mg/l BA with 0.5
mg/l NAA. This protocol can be used for rapid micropropagation of many cultivars.

Keywords: Auxin, Bulb explant, Cytokinin, In vitro culture, Micropropagation



