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6- Martagon

7- Pseudolirium
8- Lilium

9- Archelirion
10- Sinomartagon
11- Leucolirion
12- Oxypetalum
13- Asiatic

14- Oriental
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1- Longiflorum

2- LongiflorumxAsiatic
3- OrientalxTrumpet

4- LongiflorumxOriental
5- OrientalxAsiatic
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Figure 1- Lily flowers of ‘Tiber’ (right) and ‘Donato’ (left) cultivars
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Figure 2- Lily bulbs of “Tiber’ (right) and ‘Donato’ (left) cultivars

slaile Wb s ‘\Ls'?@?“"»l M3dle 5 5l ool b ‘_')] daw 5 0
3y 4 93) sy 5l ey 9 bS5l LS sy )3 39290
s (p5 pae S 5 1) Sl (sl 3 eslinal L (oS
(teiee S B L) (6)lg5 yte (saliwgay Sly bame 250
P ol il J gods cladrily s 5,5 (50l
0 b ol b a4 S b 0 dxlo dlaas leie & il
ool lass @ by oy sl Sl g 0l iyl oLS
il b g bl 5l (o)l3ppmaad jl o Luld po colue A5 e
a2l 5 5l goeome madl L o (e el JljBle 5
Ml?u)_ﬁga - )‘Jin 0 gmf)L.’ .)1..\:5).3 o C;..f:l.)).g

23,5

1- ImagelJ

plosl bgoye (LalS g9y atl>yo 93 )3 Laaous Sl oo

5 WD cgy B Laases gl oS Sloj dlsyo (gl [ed)s
233 gy gl Bl dw o3l 4 s Job oS (oBin (6503
o Sy by 8 ()5 o3 b Jos ol s Blo dls o 9o
93 .(V0) 1 plogl o)) 4o slaS p g 5l Sy WT 94
Lagl slaaome & J5 casls Sl (55, 5l g atin
b g ol Clsul (Bala joboty J1,S5 y jlolS iy g2 0t S
3 )l 05 abogye sla Sy il ejly g 2l cusly
L obS (oW byt g §1 15, 093 (bl 3 4Bl glisy) 1izb )5
Bl o 5 (S0l (e lee S €0 L) (slgs yia 5] ool
350 (e e pioo S e Ba L) Jliomd s 5l oalisal L
OBlemd 33y 0593 b 3 Wl Sl plas B3 4118 b))



VPer (bl ¥ o5lad FB wlor (((6333LiS galuo 3 pole) (Ll pole 4 ol Vo

%o, ilw dw ARE o) e A Cawly Cooww 31w i (e b) ‘Donato iber aslw - K
Syl A g0 s Cajy dls po i & ) Sewda (ol D 75 YL) Tib 7&3) S el Y .

axs Bis 5l w9 cauis

Figure 3- The cut flower of ‘Tiber’ (up) and ‘Donato’ (bottom) cultivars from right to the left: stage of bud appearance, stage
of 3 cm bud length and after disbudding, respectively
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Table 1- Mean comparison and ANOVA for the effect of cultivar and disbudding on the lily plant height, stem diameter, leaf
number, leaf area, and the number of scales

ol g 4l b2 S 1 3laws S b WERIR
Plant height Stem diameter Leaf number Leaf azrea Scale number
(cm) (mm) (cm?)
w5
Cultivar
‘Tiber 79.16b 7.13b 48.03a 35.45b 39.43a
‘Donato’ 105.16a 7.62a 42.69b 47.96a 25.45b
o Bl
Disbudding
DO 97.29% 7.44a 44.77b 44.10a 30.24b
D1 87.60c 7.36a 45.31ab 41.05b 33.66a
D2 91.60b 7.30a 45.99a 39.97b 33.43a
2 @lie
S.0.v
f°§) ko ko k% k% TS
Cultivar
4.’79.6 Lﬁ"b ** ns * ** **
Disbudding
W o e . ns ns ns ns ns
Cultivar x Disbudding
s
135 0.09 5.16 9.0 5.0
Error
Pl 3.99 417 5.01 7.19 6.88
CV (%)
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DO0= No disbudding, D1= Disbudding at the stage of bud appearance, and D3= Disbudding at the stage of 3 cm bud length. * and **:
Significantly differences at 5% and 1% of probability levels, respectively and nonsignificant. Means within each column followed by
the same letters are not significantly different at p<0.05, using Tukey's test.
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Figure 4- The effect of disbudding on lily bulb size of ‘Tiber’ (top) and ‘Donato’ (bottom) cultivars. From right to the left
side: non-disbudding, disbudding at the stage of bud appearance, and disbudding at the stage of 3 cm bud length, respectively
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Table 2- Mean comparison and ANOVA for the effect of cultivar, disbudding, and their interaction effect on the lily bulb
weight, bulb size, scale size, number of bulblets, and propagation coefficient of Lily

ST R R s LN S5 g
Bulb weight Bulbssize Scale size . -
> Bulblet number  Propagation coefficient
()] (cm) (cm?)
5
Cultivar
‘Tiber’ 63.51b 17.07b 3.55b 1.04b 1.10b
‘Donato’ 89.48a 19.50a 6.04a 1.85a 1.19a
dons Bl
Disbudding
DO 49.64¢ 15.94c 3.88¢c 1.19 1.12b
D1 94.91a 19.66a 5.40a 1.51a 1.15a
D2 84.95b 19.24b 5.10b 1.63a 1.16a
) ad Bl
Cultivar Disbudding
‘Tiber’ DO 42.42e 14.93e 2.73e 1.00c 1.10c
D1 82.09b 18.51b 4.20c 1.07¢c 1.11c
D2 66.04c 17.76¢ 3.71d 1.05¢ 1.11c
‘Donato’ DO 56.87d 16.95d 5.02b 1.39%b 1.14b
D1 107.73a 20.82a 6.60a 1.96a 1.20a
D2 103.85a 20.72a 6.48a 2.20a 1.22a
S.0.V
r"é) *% *% *% *% Ex3
Cultivar
4’5“:’ d» **k **k **k **k **
Disbudding
“-”“—“ Gl X f"é) *% * * *% *%
Cultivar x Disbudding
s 68.7 0.67 0.18 0.10 0.001
Error
Syt 10.84 4.46 8.89 1458 3.02
CV (%)
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D0= No disbudding, D1= Disbudding at the stage of bud appearance, and D3= Disbudding at the stage of 3 cm bud length. *, and **:
Significantly differences at 5% and 1% of probability levels, respectively. Means within each column followed by the same letters
are not significantly different at p<0.05, using Tukey's test.
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Introduction: Lily (Lilium spp.) is one of the most beautiful and popular ornamental bulbous plants that
belongs to the Liliaceae family. Lilies (Lilium spp.) belong to one of the six more important genera of bulbous
flowers, which is the fourth most famous plant in the world after Rose, Dianthus, and Chrysanthemum. The

genus Lilium comprises more than 100 species, which are mainly distributed in the northern hemisphere. These
species are taxonomically divided into seven sections, including Martagon, Pseudolirium, Lilium, Archelirion,
Sinomartagon, Leucolirion, and Oxypetalum. It has been suggested that early removal of Lily buds should
enhance Lily bulb yield. Disbudding improves the process of bulb development through its influence on the
accumulation and transport of carbohydrates in Lily bulbs. In several studies, the effect of bud removal on
vegetative characteristics and propagation of Lily bulbs including cut flower length, leaf area, size and weight of
the bulb, number, and size of bulbs, number, and size of scales have been reported. With considering the

importance of Lily bulb production in the country and the lack of current research on new Lilium hybrids,
including various Oriental and OT hybrids, this study was conducted to investigate the effect of cultivar and
disbudding on the vegetative characteristics of Lily flowers and its effect on production and multiplication of
Lily.

Materials and Methods: To study the effect of cultivar and disbudding on the growth and bulb production
of Lily, a factorial experiment in a completely randomized design with two cultivars (the Tiber and Donato), and
three disbudding items (DO= No disbudding, D1= Disbudding at the stage of bud appearance, and D3=
Disbudding at the stage of 3 cm bud length) was conducted in three replications. This research was carried out in
hydroponic greenhouses in Dehaghan city, Isfahan province, in an area with a longitude of 51°, 61" E, 31°, 96°
N, and 2004 m mean above sea level. Temperature, humidity, and light intensity inside the greenhouse during
the growing period was 15-25 °C, 50-70 percent, and 20-30 Kilolux, respectively. Evaluated characteristics
included the plant height, stem diameter, number of leaves, leaf area, number of buds, bulb weight, number of
the scale, scale size, number of bulblets, and propagation coefficient.

Results and Discussion: The results showed that cultivar and disbudding (Except stem diameter)
significantly affect all evaluated traits, while their interaction had a significant impact on bulb weight, bulblet
number, propagation coefficient, bulb size, and scale size. In the Donato cultivar, plant height, stem diameter,
leaf area, bulb weight, bulb size, scale size, number of bulbs, and propagation coefficient were 32.9%, 6.9%,
35.3%, 40.9%, 14.2%, 70.1%, 77.9%, and 8.2%, respectively higher than Tiber cultivar, while in the Tiber
cultivar, the number of leaves and number of scales was 12.5% and 54.9%, respectively higher than the Donato
cultivar. The highest plant height and leaf area were observed in non-disbudding treatment. However, the
shortest stem and the smallest leaf were observed in disbudding at the stage of bud appearance and disbudding at
the stage of 3 cm bud length which was 10.1% and 9.4%, respectively less than the non-disbudding treatment.
By disbudding at the stage of bud appearance, the maximum number of scales, the heaviest bulb, the largest
bulb, and the maximum scale size was measured that increased by 11.3%, 91.2%, 23.3%, and 39.2%,
respectively compared to the non-disbudding treatment, while the lowest value of mentioned traits was recorded
with non-disbudding treatment. By applying bud removal treatments up to the third level, the number of leaves,
the number of bulbs, and propagation coefficient increased by 2.7%, 37.0%, and 3.6%, respectively, compared to
the non-disbudding treatment, although there was no statistically significant difference between disbudding at
the stage of 3 cm and disbudding at the stage of bud appearance. On the other hand, the lowest value of these
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traits occurred in the non-disbudding treatment. In the Tiber cultivar, the highest bulb weight, bulb size, and
scale size were obtained by disbudding at the stage of bud appearance, which showed an increase of 93.5%,
24.0%, and 53.9%, respectively, compared to the non-disbudding treatment. Furthermore, in the Donato cultivar,
disbudding at the stage of bud appearance significantly increased bulb weight, bulb size, and scale size by
89.4%, 22.8%, and 31.5%, respectively, compared to the non-disbudding. Also, the highest bulblet number and
propagation coefficient in this cultivar were obtained by disbudding at the stage of 3 cm bud length, which
increased 58.3% and 0.7%, respectively compared to the non-disbudding treatment.

Conclusion: In general, it can be concluded that the Donato cultivar has a significant advantage in most of
the evaluated traits over the Tiber cultivar, which can be attributed to the genetic distance between different
Oriental and OT hybrids. Disbudding at the stage of bud appearance, if the end of the branch is not damaged,
was the most appropriate treatment for replanting, production, and propagating of Lily bulb.

Keywords: Bulblet, Lilium, Production, Scale, Variety



