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Figure 1. Different explants of pot calla lily. (a) Tuber bud; (b) Meristem; (c) Tissue cultured shoot-tip; and
(d) Stem thin cell layer (TCL). Bar: 10 mm.
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Table 1. Effect of different treatment combinations on callus formation in different explants of calla lily cv.

Orania.
(53 0 S k) oles oS 5 SIS s A gladi a5
Treatment combinations (mg L) Different explants of pot calla lily
oozl b el Kool i a5 Ll e SlhosSolxls Sy dle glasl S0 s
BAP NAA Tuber bud Meristem Tissue cultured shoot-tip Stem Thin Cell Layer
0 0 040 i 0+0 g 0+0 h 040 j
0.5 1 10.0+0.1 h 8.3+1.6f 25.0£1.6¢9g 16.6+1.5i
1 1 13.3+1.6 gh 10.0+0.2 f 30.0+1.7 fg 25.0+0.4 h
15 1 16.6+3.3 fg 25.0+0 e 26.6x1.6 g 36.6x1.4 e-g
2 1 53.3t1l6a 25.0£19e 36.6+2.7 ef 66.6+£0.7 a
0.5 15 43.3x1.7Db 31.6+1.8d 46.6+0.9 cd 46.6+0.9 bc
1 15 43.3+0.7 b 73.3+28a 43.3+0.8 de 51.6+0.2 b
15 15 36.6x1.1c 58.3+1.3b 41.6+0.2 de 43.3+0.3 c-e
2 15 36.6x1.2¢c 50.0+0.9 ¢ 51.6+0.1 bc 41.6+0.6 c-f
0.5 2 26.6+1.6 de 50.0+0.7 ¢ 53.3+0.5 bc 35.0+0.0 fg
1 2 21.6+0.9 ef 48.3x0.2 ¢ 61.6+0.6 a 30.0+0.3 gh
15 2 30.0+2.1d 58.3+0.4 b 55.0+0.3 ab 38.3+0.5 d-f
2 2 38.3+1.8 bc 58.3+0.8 b 53.3+0.8 bc 45.0+0.6 b-d

Ao &hyl syl glast £ Kl ) 5o 4 Laesls plad das e 0L TN Cla.ﬂp oSSl Ghaals X 0503 S5 1, Dl e sl 550 Ot a5 alie Lo >

Similar letters show no significant difference in Duncan's multiple range test at the level of 1%. All data has been calculated with + Standard

error.
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Figure 2. Callogenesis on different explants of pot calla lily. (a) Tuber bud, (b) Meristem, (c) Tissue cultured
shoot-tip, and (d) Stem thin cell layer (TCL). Bar: 10 mm.
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Figure 3. Effect of different treatment combinations on regeneration percentage of calla lily cv. Orania.
Means with the same letters are not significantly different according to Duncan's multiple range test (1%).
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Figure 4. Effect of different treatment combinations on regenerated shoot number of calla lily cv. Orania.
Means with the same letters are not significantly different according to Duncan's multiple range test (1%0)
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Figure 5. Effect of different treatment combinations on regenerated shoot length of calla lily cv. Orania.
Means with the same letters are not significantly different according to Duncan's multiple range test (1%0)
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Figure 6. Early stages of shoot induction from meristematic callus (a), regeneration of shoots on the medium
containing 0.75 mg L' BAP+20 mg L Adenine sulfate +300 mg L L-glutamine (b), complete regeneration of
calla lily shoots on the medium containing 1 mg L'BAP+20 mg L*Adenine sulfate +300 mg L™ L-glutamine
(optimum treatment) (c). Bar: 10 mm.

Orania o3, §)5ms gliass, p I dBj 5 IAA s slachile J1-Y oo
Table 2. Effect of different concentrations of IAA and activated charcoal on rooting of calla lily cv. Orania.

Treatment combinations Root traits
Szl J s Jls Jie 3 (Ao)3) alials, o) ol (o dee) 4oy Jsb

Aol Activated charcoal Rooting (%) Root number Root length (mm)
I1AA

0 0 25.0+0.8 d 2.3+0.3¢ 17.66+0.3 d
0.25 250 48.3+0.6 ¢ 24+0.2¢ 21.0+0.5¢
0.5 250 60.0+1.7 b 4010 b 23.0+0.6 b
0.25 500 85.0+1.6 a 5440.1a 29.0+09 a
0.5 500 88.3t1.4 a 5.6+0.1a 31.0+0.2 a

Al o bkl gl (ks oy soas Laedls plas das e DL Al dn.w)b OSSls glaals Lo RIVSINTYD Dl s sl 550 Ot a5 aline Lo >
Similar letters show no significant difference in Duncan's multiple range test at the level of 1%. All data has been calculated with + Standard

error.
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Figure 7. Rooting of regenerated plantlets of calla lily cv. Orania (right), Plantlets adapted in the mixture of
coco-peat and perlite (left) (1:1). Bar: 10 mm.
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Abstract

Calla lily (Zantedeschia spp.) is one of the monocotyledonous ornamental plants that is famous as pot
plant and cut flower in the world. In the present study, in order to investigate indirect regeneration,
different explants of calla lily cv. Orania were used in a Completely Randomized Design (CRD). In order
to produce callus, explants of tuber buds, meristem, shoot-tip from tissue cultured plantlets and thin cell
layer of stem were cultured on MS medium with different concentrations of BAP and NAA as treatment
combination. Afterwards, the effect of using amino acid L-glutamine and adenine sulfate on increasing
the shoot induction percentage was investigated. The highest percentage of callus formation (73.3%) was
obtained from meristem explant on the MS medium containing 1 mg L* BAP along with 1.5 mg L*
NAA. Due to the good quality of calli induced from the meristem explants, this explant was transferred to
MS medium containing BAP, adenine sulfate and L-glutamine for regeneration. Highest regeneration
percentage (78.3%), highest average number of shoots (13.4) and average shoot length (51.6 mm) were
obtained on the media containing 1 mg L' BAP with 20 mg L adenine sulfate and 300 mg L L-
Glutamine. Considering that calla lily is a recalcitrant plant in tissue culture, adding 500 mg L* activated
charcoal to the rooting medium containing 0.25 and 0.5 mg L™ IAA increased both rooting percentage
and number of roots per plantlet. Furthermore, using amino acid L-glutamine (300 mg L) and adenine
sulfate (20 mg L) increased the quality and number of plantlets produced from regeneration.
Regenerated plantlets with proper length were transferred to the MS medium containing 0.5 mg L IAA
with 500 mg L* activated charcoal as rooting medium with the highest percentage of root induction
(88.3%). Rooted plants were adapted (more than 70%) successfully in the perlite and cocopeat mixture
(1:1) under greenhouse condition.

Keywords: Micropropagation, Pot calla lily, Callus, Bulbous plant.
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